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I may venture to exjilain that an effort has been 
n>acle to render all trade statistics on the standai-ds of 
English weights and measures, and while giving the 
rupee values to state now and again the equivalents in 
pounds sterling (Is. Id. to the rupee). Unfortunat(dy, 
by the time the press oi-der had to 1)e givtui, official 
returns later than 1905-6 Avere not as a rule available 
for all aspects of trade, so that Avliile incidentally 
quoting such 1-eturns as AA'cre to hand of a later date, 
the main contentions of the Avork turn on the positions 
attained in 1905-6. 

I cannot close these explanatory remarks Avithont 
stating • that the hulk of the Avoi'k has been Avritten 
from the material sent to me from India by Mr. I. H. 
Burkill, M.A., Reporter on Economic Products. In 
connection Avith the in-ej^aralion of the Dictionari/ tliere 
had been established in that office Avliat have come to he 
officially knoAvn as the “Ledgers.” These consist of 
books of blank assorted Avithin boxes according 

to the names of the products Into the hooks 

had been pasted cuttiiigs'JSwm -nuineroi^ publications, 
official and other Avise, in^ se^ien<3‘3jl(.dati', j^as^ing om 
Avard to the Dictionary and su])sequ<>ntly to the privsent 
dciy. It thus became comparatiA'cly easy to asctnlain all 
ncAV particulars, and to verify tlu' data and correct the 
mistakes of the older Avork. In a similar manner, 
though iierhaps not on so elaborate a scale, cuttings 
had been preserved for many ycairs past l)oth in the 
Revenue and Statistical Department of the India Office 
and in the Office of the Director of Kcav. In addition, 
therefore, to the material amassed in India, I had jdaced 
at my disposal the papers brought togtlher in England 
in the manner indicated, and the Avork as issued may, 
I trust, he found a useful digest, Avithin the jtreviously 
assigned limits, of all available information. Lastly, I 
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- must take the o2>j)ortunity to acknowledge my great 
indebtedness to the Librarians of the India Office and of 
tile Kew Herlnirium for the limitless facilities afforded 
im* in consulting the numerous works, not recorded in the 
official ledgers, and for tlius haA'ing greatly enhanced 
the A'alue of the historic details. The pidmary objects 
kept in A’iew haA’e been to restrict obseiwation to AAdiat 
concerns Iiidia, and to make tlie work of practical A’alue 
to the Commerce and Industry of that country. 

GEOEGE WATT. 

Ketc Gardens, July 1908. 



THE COMMERCIAL PRODUCTS 
OF INDIA 
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ABROMA AUGUSTA, Linn. : Roxb., Trnns. Soc. Arts, 1804, D.E.P., 

xxii., 382; 1806, xxiv., 151; FI. Br. Ind., i., 375; Gamble, i-. 7 9. 

Man. Ind. Timbs., 1902, 104 ; SxERCiu^r.vcE.E. Perennial Indian Hemp Perennial 
or Devil’s Cotton, idatkambal. kumaj, olak-lnmhol, mnu-kayaahi. etc. Uemp. 

A large open bush, widely distributed throughout the hot moist tracts 
of India and readily propagated by cuttinus. 

The bark affords a strong %vliite bast Fibre, first discolored by Roxhnrpli Fiijre. 

in 1801 {Substitutes for Hemp and Flax) : it is oa-ily separated by retting in 

water or by decortication. It may be made to yield ammally two or three 
crops of shoots, from 4 to 8 feet long, bur according to Gamlile requires rich 
land and plenty of moisture. The root-bark is held m high esteem by Xative 
practitioners as a JIedicine for dysnienorrhcea. [Ct. Cro.ss, Chem. Exam, in Imp. lledwine. 

Inst. Tech. Eepts.. 68,' Pharmacog. Ind., i., 233; Kanny Lai! Dey, Indig. Drugs 
Ind., 1896, 2; Agri. Ledg., 1896, 0; etc., etc.] 

ABRUS PRECATORIUS, Linn. : FI. Br. lnd.,n., 175; Gamble, r).B.P., 
Man. Ind. Timbs., 1902, 240 ; Legumixos.e. Grab's-cye, Jequirity, i-, 8 14. 
the so-called Indian Liquorice ; a plant more or les.s sacred, and Crab’s-Eye. 
known bv the following iiame.s— mf/, gaungrh'i. i/unjkd, guri-ginid, 
etc., mostly traceable to gunjlid in the San.skrit. A beautiful climbing 
shrub found throughout the plaiti.s of India and Burma, and on the Hima- 
laya and other hills up to altitude.s of 3,4X10 feet — co.smopolitan in the 
tropics. 

The small shining red seeds .are almost universally u.sed by Indian gold- 
smiths as weights; they average I'T.l grains. The Kob-i-nur diamond wa.s Weights, 
weighed with rati seeds. The chief interest turns, however, on the criminal 
use to which thev are put. Ground dowTi to a paste with a little cold water, 
they are made up' into small pointed cylinders {suis or sntar'ts), which if inserted .yuu. 
below the skin of abullock, or even of a limnan being, cause di-ath in a few bnur.s. 

There were, for example. 20 eases of abrus-poi.soiiing m_ animals reported from 
the N.-W. and G. Provmres in 1S!I7-!I ; from the T.mj.'ib ( 1 S',i7-ino3) 16 Ciws 
of animal and one of hum.in poisoning ; and from Ilengal, •> animal and 3 human 
cases. The lethal du.se (according to Kobert) H only o-uOuul gi-m. per kilo of 
the animal’s weight. The toxic [iroperty is due to two proteid; — a globuim 
aud an albumose— and is thus closely ■malogous to the \ eiiom of sn.ikes. When 
^ded, the seeds mav be eatex. since their poisonous pr.iperty is then destroyed. Foxl. 

roots are sold as an indifferent substitute for liquoriee. [The names „i a 
few only of the more important aTiters need be c, noted -. — Warden. Waddell, 

Martin. Weir- Mitchell. Reichert. Klein, ete. ; aUo Pharmneog. I ml., iii. 
i“pp.), 161-2; Thevenut. T ravels in Ucant. Indn.itnn. etc.. lhS7, pt. iii.. 98.] 
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ABUTILON AVICENNA, iiartn.; FL Br. Ind., i., 326-7 ; 
Malvack.k. The Imliau Mallow or American Jute. A small bush, met 
with in North'West India, Siiid, Kashmir, etc. 

I'ho bark yields a Fibru, spoken of as superior to Jute (Dodge, Useful Fib9e 
/Vioif.s' o/ the W'oild, 35). According to Duthie, the fibre is much valued in Kash- 
mir 4- i . Su'tft. and .4. aniath-ittM, G. Don — two species that from 

iudiwtri.il standpoint cannot be separated from each other. The former 
js diAtrii)ut(“d througliout India, in fact the tropics, and the latter is met with 
chictly lu \Vc>tt‘rn Imlia. They are otteii 'spoken of as Country Mallow, kanghi, 
jhampL poturi. etc., the see<ls being halbij. They yield beautiful white bast 
hlirc'-i, uml the lcavf“'%, rotit') and seeds are rich in mucilage, hence used as 
demulcents, emollient-., and diuretics, and prescribed in fevers as cooling 
Mklucines. 


D.E.P., 
i.. 17-61 ; 

3V., 188; 

V., 320. 
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D.E.P., 
i.. 17-27, 
Babul. 


ACACIA, n nm. Fl. Br. lad., ii., 292-8 ; Arjri. Ledg., 1902, 
Xo. 2 ; LEGU.MiNOs.ii. A genus of spiuose or prick^' climbing shrubs 
or tiees, uliiih constitutes the most characteristic group of plants in 
th(' Sub-order Mimosua. There are in all 430 species, of which two- 
tliirds are peculiar to Australia. India possesses only some 22, and 
these are distributed throughout the plains, two ascending to altitudes 
of nearh u.btK) feet. \t'j. Praia, Some Additional Leguminosce, Journ. 
As. Soc., Bong., 1897, Lxvi., .506-11 ; Gamble, Man. Ind. Timbs., 
201-302 ; Braudis. Ind. ireei. 263-9 ; Duthie, Fl. Upp. Gang. Plain, 
i., ;)12-9 : Cooke. FL Pres. Bomb., i., 443-51.] 

It might almost Iv ^aid that e\ery lueban species is of some economic value. 
Three are uf coiumcn lal importance, viz. .4»*ar»vi arabira, ,4. tatecHu, and 
, 1 . while the remainder are mainly uf local interest. The bushy 

{uul .•\l•bol‘o^cHllt forms, a-' a rule, afford uatringont barks, leaves, or pods, and 
cUv apprci nit* *1 as Mi:r»KiNEs. as Tan.-s or as Dyk Auxiliaries. Many of tliem 
anonl ucciul biuMS that uie mure or less soluble and edible. Interesting par- 
ticulars reuardiug the fuiiui that appear to he instrumental in the formation 
uf these gums wiil l*e found m a paper written by Mr. J. B. Prebble, and 
^jubli-'hod in tlu' Uhannucogmphiu Indica (i , 544-55). The barks of some 
.species yield cuaise c*)rd<ige Tibres. The majority of the trees are of the greatest 
\alue to the inhabitants uf the tracts where they are at all prevalent, both .is 
Mdurcos uf Timber and Fuel. With regard to the timber, Mr. Gamble observes 
that the Indian species have sharp prominent medullary rays, wliieh are short 
191*4. futtevhu, aiul tMwtentft. but long in the Others. As a rule 

they are not well marked in a radial section, but .4. lettcojfhiu'n and arabiva are 
« \eeptiunal mthis res[)eet, the funner being beautifully marked. All the species 
uf .4e»#<'i« are vecocm^od as of tlie utmO'^t importance in Agrici*xtube, as for 
example in the roclamatiun of waste lands, liulcud, in certain arid regions, they 
aio the duet trees ami >lirubs iin‘t with. And lastly, either as living hedges or as 
deinl thorny h'uces tlieir s}>moM.‘ pruporl\' is much appreciated for the protection 
«if 4 ulmatoil iamb, and tlielea\“s !><-aten fruin the twigs aff«>rd a much- valued 
Kudpi u tu tin* cattle of rlie regi*)nsui whicli they are jileiitiful. 

A few l*treigu species have bei-ome completely acclimatised in India, such 
as I. iti’nibnta - tlu* Australian White or Silver Wattle; -4. *nelan»ji‘yton — the 
AusiialMii Hbii k Wattle; .1. ##rr#fr»-c#»N — the ('«)mmun Wattle. These are fairly 
ijeneral in the wiirni tcmpciate tract.s of India, mure especially in the Nilgiri 
iulN. \Nlu-‘ro TlifV were introduceil in 1840. fCV. Maiden, Gums and Besins of 
^\uAtr,ih<i, 172; Huupci', -4^//^. I'.MrJ, No. 1; Imp. Iiist. Tech. Repts , 

lpo;b 31 K5 ] 

Ir m.iy I'eilui}*'^ <;ut{D-e t*> dt'ul very briedv with the -^O'Calleil unimportant 
«pe< i**- and fo t*»iu h mainly «ui ihoir -pvcial matures of interest, leaving tlie 
abo\e lgti*’!.)] ob-5cr\ atmn-, .t< m*..iv or 1**'^.-, ap{>U*'abIe tu them all. 

A. aribica, W did. Fi. Br. Ind.. ii., 293. This is the Indian 
(iuiii -Vrabic Tree, the babul or kilar. habola, gabiir, hakar. etc. 
Dutr (.1/ 1 ' Mai. Hind., 160) gives it the Sanskrit name of I'urru^a, while 
hnbuli i.s a word whiili aeeoriliiig to Rice is only Sanskritised, and 
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8ir Walter Elliot (FL Andh.) says it is the Barhnnimu of Sanskrit. 
Ill South InJia it is known as htru (or karuvehtm), (johli, jdli, tiima. etc. 

Habitat. — This is one of the most widely distributed and prevalent of snuill 
trees in India, but cluctly on village sites, borders of fields or waste lands, where 
it is usually seen to bo gregarious. It prefers a dry to a nu)i.st climate and ac- 
cordingly is, as a rule, absent from the coast tracts ; it di'juppears gradually 
from Bengal, Behar and Oudh, on the Terai of these provinces l)eing approach<Hi ; 
is absent from the warm moist tnxcts of Assam, Manipur and Burma ; is most 
prevalent from the North-West Provinces, through the Central ITovinces to 
Berar, Central India, l^ombay and Smd ; arul miglit be said to attain its 
greatest development in lower and middle bind, \vhere it is jirobably truly 
indigenous. It does not appear to be a native of many part> of Irulia, where 
it is nevertheless common, e.ff. the Panjab, Oudh, Bengal and .Mjalras. In 
the Panj.ib it is mainly grown on canal embankments, and in the Ihiited 
Provinces bv roadsides and on islands in the* Ganges. [('/. liept. Aihoricult. m 
P6.. 1890-3,“ a.] " 

Varieties. — Some short time ago Sir Dietrich Braiulis {Ind. For., Stpt. 
1897, *23, 3oU) raised the question of the varieties of this species Ho 
referred to the kaulia habiil of Berar (the kowri^ kaoria, and vedi — mad — of the 
Deccan) as a small tree with deeply cracked and exfoliated bark, bro<id marginato 
pods, and stouter spines than the ordinary form whicli in Akola is distinguished 
as telia babul (the godi (sweet) babuls according to Fagan, Shuttleworth. etc.). 
Another variety is the cylindrical babul known as ram-kanta (posj-ibly the Kabul 
or c^'press babul of certain writers. [Cf. Punjab Gaz. {Sialkot), 1894, 11 ; 
Gamble, Man. Ind. Timbs., 292; Cooke, FI. Free. Bomb., i., 444.] The kaicUn 
or kauria is a smaller tree, grows on poorer soil, and atfords a much less valued 
timber than the ordinary or tdia babul (Brandis, Ind. Trees, 2<>4). It would 
seem that the well-known variability of .4o«w« ambim in merit of gum tan 
and timber afforded, may to a largo extent be dependent on tlii.s (juestion of 
the varieties or climatic conditions of the species, hence the subject i.s w'ell 
worthy of careful consideration. 

Cultivation, — The babul is raised from seed, bears transplanting indillerently, 
and according to some writers may be propagated by cuttings. It can be sown by 
drill or by being broadcasted, and in either case just before the rains or. say, in 
June and July. The seeds germinate slowly, for they are exceedingly hard, and it 
is customary to soften thorn by steeping for a day or so in water or m liquid cow- 
manure. The seed i& generally gathered in April, and by tlu* Xati\‘o eniti\*ator 
is often coated with cow-dung and kept in that condition till July, then sown 
on the spot w’here intended to be grown. Most writers ufiirin tliat gormimitiou 
is best effected by making goat© or sheep first eat the seeds. Thi<, howuver, 
would seem to be a mistake, for these animals will not eat shellod seeds and 
do not care much for ripe pods; they prefer green pods with immature seeds. 
Wlien mature the animals eject them from the mouth during rumination, 
and the seeds thus never actually pass througli tlie alimentary svstem. If, 
however, they chance to bo retained for some iieurs in tlio fir.st stomach of a 
ruminant the seeds would no doubt be found to germinate freely. 

The plants have to be thinned out about the third year until the healthiest 
occupy distances of from 10 to 20 feet apart. In the third >ear they will ilower 
and bear fruit ; and according to the experts of the tanning industry in (.‘awnpore, 
the bark is in its most perfect condition when tlie trees are from 4 to tj years 
old. Curiously enough, however, many Natives affirm tliat the older thf' trt'cs 
are the stronger the tanning property. This lioes not apjiear to be tho c.usc, lor 
according to European tanners tho colouring principle develops but tlie taiuiiiig 
value decreases with age. If, therefore, babul plantations be raid' d with a viow 
to returns from tanning-bark and fuel, the trees should be uprooted after from 
0 to 10 years, in order to secure the best fimmcial results. At «>ne time it %cas 
supposed that a system of pollarding plantations might be tlic rnor-t remunerative, 
but plants so treated have been observed to grow so very slowly afterwanls 
that it has proved preferable to uproot and replant. Tlw l-ork is ^ometime.'i 
stripped off the living plants, but the wounds heal so very badly that this is by 
no means an approved method of procedure. \Cf. Fagan, Ind. For., x., 393, 441 ; 
hushington, Ind. For., xxi., 252.] 

Cost of Production and Profit. — ^Ir. Ozanne {Lettfr dat'd dulj Is84, 

p‘U‘a. I b) r*-turns givt-n by a Bar-i g»-ntlem.iri of (iei.'rat. Brii4ly 

these may be saul to give tho <'it>.t of fultivation and rent <>1 Lviid lor lO years 
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* aa Rs. 24, and the gross proceeds for grazing and fuel as Rs. 251, thus leaving 
a net profit of Rs. 227. Dr. Leather {Agri. Ledg., 1896, Ko. 18. loS) shows the 
working expenses for an acre of land in Agra imder babul as Rs. 140 and the^ 
gross receipts Rs. 440, so that the net profit in 10 years came to Rs. 294. But 
in neither of these cases does allowance appear to have been made for the sale of 
bark, the plantations having been undertaken simply for fuel purposes. In 
conclusion it may bo observed that on good soil the tree is much less gregarious, 
is allowed to gi’ow to a fairly large size, and is accordingly valued more as a 
timber tree than as a source of fuel. A tree is considered full-grown in from 
20 to 40 years, and may then fetch from Rs. 40 to Rs. 100 according to the size of 
the timber ailorded. 

The variety (mentioned above) as kaulia or vedi is that usually grown in 
Berar and Western India, when fuel only is desired. The telia or godi is ordinarily 
allowed to run to timber. Success in cultivation would seem to depend upon 
several circumstances, such as the scarcity and consequent liigh price of fuel, 
a good market for the bark, the existence of suitable land at k^w rents, etc., etc. 
But it must nev'er be forgotten that, to be successful, production of babul fuel 
and babul bark must be in close proximity to tlie markets, since neither product 
could bear heavy railway freights. 

Soil. — According to most observers the babul prefers a sandy light loam or 
black cotton soil to heavy clay, but appears to be somewhat iiidift’erent to the 
presence of a fairly large percentage of rth or shor (efflorescent salts — see 
Alkalis, pp. 51-6 ). But it does not succeed either on rocky and hilly groimd or on 
low-lying and submerged tracts, hence plantations to be made profitable must be on 
fairly good soils. The yield and quality of the gum, of the tanning bark and of 
the timber — its three cliief products — greatly depend on the condition of the plant. 

Enemies. — The life of tlie tree is generally said to be about 20 to 30 years ; 
at all events after that age it seems to become a ready victim to the ravages of 
\-arious posts, among which the grubs of one or two longicorn beetles may bo 
specially mentioned. Mr. Stebbmg {In}urious lusect'i of Forest TreeSf 67, 09) 
describes these as nittov and i*ai‘hy4iiH)iHs hoiosevicettM. Its 

greatest enemy, however (especially during the first 3 or 5 years of its existence), 
is probably the goat. 

The commercial products and utilisations of babul may be dealt with under 
the following headings : — 

1. The Gum. — This exudes iu March, April and May, according to 
the vast majority of reports, but in connection %vith Amritsar it is said 
to ooze from the trees in the months of October, November and December. 
A tree yields a maximum of about 2 lb. a year, but the average might be 
more safely put at a few ounces. In certain localities little or no gum 
is given by the trees, and seasonal variations in yield are also well known 
and are said to be dependent on abnormal climatic conditions. Tapping 
the trees is generally believed to accelerate the flow, but this is not often 
practised, and may be detected by the presence of long stalactiform masses. 

The gum occurs in the form of irregular and broken tears agglutinated, 
each tear being half an inch in size and of a pale straw-colour to red, 
brown or almost black, according to the age of the tree. The quantity 
yielded varies directly, but the lightness of colour and quality, inversely 
to the age of the tree. Such, at least, is the general opinion, although 
the Amritsar report states that old trees do not yield any gum at 
all. Long exposure to atmospheric influences, more c.speciixllv to damp 
and rain, darkens the colour and lowers the value of the gum, 
besides making it astringent owing to the quantity of tannin (from the 
bark, doubtless) with which it becomes charged. [('/. Vilbouchevitch, 
Jouni. tFAgn. Trap., 19U1, i., d9.] Observers have also noted 
that gum exuding from gnarled stems or diseased portions is dark ; 
moreover, that it varies in colour and becomes brittle by exposure 
to the sun or artiflcial heat. [Cf. Goetze in Pharm. Zeit., 18, 119 ; Journ. 
Chem. Indiiat., 1903, xxii., 429.] The purer and paler-coloured 
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reduce Feliliug's solution oiilv slightly, are darkened in colour by ferric 
, chloride and gelatinised by borax. The darker samples (highly charged 
with tannin) are precipitated by basic acetate of lead, form inky colorations 
■with ferric chloride, deep brown mth bichromate of potash and red with 
molybdate of ammonia. They freely reduce Fehling’s solution. Moreover, 
the darker portions are much less soluble in water and leave a gelatinous 
portion undissolved. [C/. Pharmacofj. hid., i., 551.] 

Uses — Indian gum arabic is used in Calico-peixtin'g and in all other 
industries where a mucilage is necessary and in which the peculiar pro- 
perties of this particular gum are recognised as specially suitable. Amongst 
other minor purposes it is, for example, employed as an ingredient in 
whitewash and, in paints used for wall-distempering. It is added to 
certain Mortars and to paints that are used for clay toys. As a Medicine 
it is an indifferent substitute for the true gum arabic of European phar- 
macy. It is often used as a vehicle for castor oil, and has the merit of 
absorbing the offensive smell. One drachm of gum dissolved in J oz. of 
water will carry 1 oz. of castor oil. Its use in lozenge-form is diminished 
by the fact that it is less soluble than the true Gum Arabic. [C/. Taleef 
Skercef (Playfair, transl.), 1833, 142-3.] 

At one time the gum was said to form an important item of human 
Food in times of scarcity, but recent inquiry has brought out a flat 
contradiction of that statement from almost every district in India. The 
gum at all seasons is several times as e.xpensive as the grains eaten by the 
poor ; preferably, therefore, they would purchase grain with it. It is 
nowhere so abundant as to become a famine food. It is. however, un- 
questionably edible, and fried with ghi, sugar and spices, is employed in 
the preparation of certain Native sweetmeats which are very generally 
eaten after child-birth. 

So far as they have proceeded, the investigations into the Indian 
gums suitable for the European conh.'Ctionery trade have revealed several 
very surprising circumstance.s connected with thi.s gum. There are, for 
e.xample, great variations in (piality, which arc not alone to be explained 
by adulteration with inferior gums. Not only does the quality depend 
largely on the age and variety of tree, but on the locality of production. 
Thus two samples, one said to have been the best quality from Nagpur, 
the other from Cawnjiore (both believed to have been authentic .sample, s 
of Arti/’iti iirtihiid gum), were forwarded to Messrs. Rowntree & Co. 
for examination and report. The reply whiidi came in duo course was — 
They gave e.xccedinglv dark .solutions of medium strength, but both an; 
quite useless to us on account of the colour.” A third consignment 
jirocured from the Panjab was said to give " a pale solution, very thin 
and probably of little value for anv purpose.” The be.st Indian edible 
gum, from Messrs. Rowntree & Co.’s standpoint, w'ould appear to be 
that referred to under . 1 . Atirgin'tuoiitii. It would thus seem that, 
far from Avtn-iii urobiva affording the best edible gum arabic of India, 
it might almost be desi ribed as the lea^t important of all the Indian 
edible gums. It seems, ho’wever. probable that babul gum from Sind 
may bo of a much superior quality to that from other parts of India. 
As met with in trade this gum comes mainly from the Central Province."! 
and Berar and is known in Bombay as IJmraimtti and .4mrad. But 
attention may here be called to the circumstance often discus.sed {e.g. by 
Vilbouchevitch, l.c. 48), that all gum from the same species and even 
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from tlio same Irei' is not of ecjual quality. The variation is doubtless 
due to baeillie action, and ants have been sjwkeii ol as facilitating thc^ 
ingress and dispersion of the bacilli. 

Price . — The information available regarding the price at which the 
gum can be procured is so conflicting as to render the returns practically 
worthless. They range from Rs. 12 to Es. 50 per 100 lb. 

Babul- 2. The Tanning and Dyeing Bark. — Ra6id-bark is perhaps one of 

bark Tan. most extensively used and most highly valued of the crude tanning 

materials of India. It is in fact, with many of the Native tanners, 
the chief Tanxing Substance in practically all provinces except South 
India, where its place is to a large extent taken by the tanner’s Cassia 
an rieninfa). It is also very extensively etjiployed by the 
dvers because of the rich colours it affords. In a w'ork such as the present, 
.sjsace cannot be afforded to deal with the methods of dyeing and 
tanning pursued, nor to furnish the formulae of the special preparations 
employed. The reader must consult the Dictionary and other such works 
for all details. 

Source of Bark. Source. — The introductory paragraphs of the present article have already 

set forth some" of the practical considerations regarding production of hahul- 
liark. It is commonly obtained from trees felled for fuel, and the bark v'ery 
often becomes the woodman’s wages. So again the observation has been made 
that the b.irk from old trees is not so valuable as that from trees ii to 10 years 
of age. In onler. however, to obtain perfectly trustworthy information on 
this point an extensive series of barks from a selected number of districts was 
procured from trees of various knoivn ages and during certain fixed seasons of 
the year. {Ci. Agri. Ledq , ISOU, Xo. 9, 4’2, .o4-5.] Apparently no report 
has as yet beer published of the results arrived at by the examination 
of the bark.s, tlius specially brought together for that purpose. Hooper, 
however, athrnis th.rt “ the tanning content undoulitedly increases with the 
age of the tree" (Agri. Lcrtg.. 1902, No. 1. 23). and ho cites a report of 
Mr. .1. Toil of date 184.” in support of that opinion which is exactly the opposite 
of the modern view held by tho European tanners of India. Recent inquiry has, 
hotvever, been prosecuted sufficiently far to reveal tho circumstance that babul- 
bark is hardly likely to compete successfully with the tanning materials already 
]irocurable in Europe, and that very possibly it will never oven pay to manu- 
facture for export a tanning extract from this bark or from the bark and pods 
combined. Much has been -nvitten on this theme, but it may be said that tho 
chief claims of hniiiWiark turn on its cheapness and abundance. It is bulky 
and the percentage of tannin is small, hence it cannot bo profitably carried for 
more than short distances. Accordingly tho conclusion must be that fiabid-bark 
is .a tanning in.iterial <:>f great local value, but one that .stands a poor chance of 
rercrntico of being expnrteil to any appreciable extent. It contains IS’95 per cent, of catechol 

Tannin. tauiim, V. liieii t.akes a beautiful cream colour when precipitated with gelatin. 

Martin say.s that ^ lb. of the bark suffices for each maund of liides. [C'f. 
Monoiirnphi, Tannin;/, ami ^york^nq in Leather ; — Walton, U. Prov., 23 ; Martin, 
Bomb.. T; Cbatterton, iladru.i. 211; Rowland N. L. Chandra, Bengal, 11-2; 
0. <4. Clieneiiv Trench. C. Prnr.. 7.] 

Price and Supph . — Very little of a definite nature tan be published 
on the.se subjects. It has been reported recently that the animal con- 
sumption in Cawnpore alone is over 2(XI,0fXl maunds, valued at eight 
annas a maund. But Cawnpore is the great tanning centre of India, ami, 
therefore, its transactioms represent a very large slice of the total traflic 
ill the bark. Quotations have been obtained from Dumraon. Bandelkhand, 
the C'cnt.ral Pro\-inces. Shahpura (in Eajputana), Delhi, Poona, etc., etc., 
which .shir.v that the bark fetches from R annas to as much as Rs. 2-4 
per ]no ]b. These and .such as tliese are the returns that have come to 
hand, and they afford vert' little trustworthy information other than 
that the bark is a local product which in point of price is, like most 
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other romnioditios, iiiflupurcil vcrv ^reatlv liv the law^ of -^upplv ami 
(Remand. 

Bahul-h&vk is oxteiisively emploved in India as an astrinyont JIkdic rNi’, m • 
and the ashes as a dentifrice. 

3. Tanning Pod. — Eoxhurgh (Travx. Soe. .Iris. ISda, xxiii., lOS -lo) Pods. 
was apparently the first person to draw the attention of Europe to 

the large and valuable supplv of the.se pods that might be procured 
from India. Thi.s subject did not, however, seem to attract much at- 
tention until 1884, when an absurdly high valuation as a T.tx.vTxrr i\I \- 
TERtAl. was attributed to the pods. It was then alllnned that when spurH.u, 
crushed and freed from seed, they would fetch £I(t a ton. or 50 per cent. u. I'm men. 
more than was then being paid for oak-bark. This naturallv Iml to 
numerous experiments to test the vield per acre, the cost of production 
and methods of crushing and baling the material. AVhen the di'sired 
report finally came to hand from England, hohrd-pods ceased to attract 
attention ; they had been found to contain at most 91- per cent, of tannin, ivn'r.,,t ,,-p .,f 
and could not bring more than £10 a ton. All int-’rest in the subject died oinmn. 
as quickly as it had arisen. A more hopeful result seems, however, 
to have been obtained by Air. Chatterton. T/ie Arjricuhiiral Leihirr, 

(1896, No. 9, 46) may be consulted for further particulars. But crushed 
hafeuf-pods impart a beautiful colour to leather, and inainlv on that 
account enjoy a certain local reputation a.s a weak tanning and dveing 
material, useful in conjunction with other substances. At the Cawnpore 
Tanneries the pods are employed almost exclusively for the purpn^e 
of removing the lime from skfins and hides, before tanning the latter with 
hahnl-\)3.rk or other substances. The dvers of India often utilise b ihul- 
pods to obtain certain shades that are admired in calico printing. 

An extract may be prepared from the immature pods by inspissation. 

This was known to the Ancients. an<l through the 0 reeks reached the 
Arabs, to whom it was known as nhaha. To this day a Dr.ro comes to 
India under that name from Turkey and Persia, and is .sold bv most 
Aluhaminadan druggists. The unripe pods reduced to a powder, are 
used as a domestic medicine in all cases where an astringent is iiiilicated. 

They are employed in the manufacture of Tooth-powder, and along T...itr.r-ow4.r 
with sulphate of iron in the preparation of ink. The tender young jmds li.;. 
are eaten as a Veget.vble, especially in times of scarcity. They are 
often pickled (achar) and viewed as a luxury, ospeciallv by thi' Alarwaris. 

The green pods with their seeds are regularly given as Fodder to goats, cn.ri, 
sheep, cows, and camels. In Sind the green pods are much appreciated, v.is. i 
and in the early part of the hot weather, during April and Alav. the sale 
of green pods forms an important item in the forest revenue of that 
Provdnee. In the Annual Reports of the Forest Department for Bombay 
(including Sind) the amounts credited as realised on this heading average 
from Rs. 12,000 to Rs. .30,206. 

4. Tanainfc Leaves . — of the older writers spoak of tlir* k avt s of fl'is 

tree being also used as a Tax. but aeeording to voliuninous opmums r-'o-mtly 
to hand this would appear to he a mistake. They are '»om*^tiniDs I'lnployt il iu 
d^'eme, and are also often utilised in the mannfa<*tur«‘ of ink. Th.it tlioy rlt. , 
possess tannin but in such small quantitv as to u'- a tnn. Th“ ' ’Uv'f l .l-: 

value of the leaves is as Fopder, e«spooially in tinu - t»f ^-^arfity op famir''. i - u Vr 
Beaten from the lopped and fined spinose branche'-, tlu-y .ire iT-LruLuiy driven 

to cattle. Although the tree is never leafless,* fre^h fohaue appears fiuiu Fe I'l'iLiry 
to April. Thevalue of this source of fodder when rnin fails cannot he over- 
stated, as the tree is thereby little, if at all. affected in the production nf fnlmge. 
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THE liNDlAX GUM ARABIC TREE 

The h^ave? eonstitiito an inerreclient in tlie intoxicating^ dru^ of Indian hemp 
known as waihtk, and it id said that in asmiilai* vva}‘ tliey are also made up with 
opium. • 

/>. Minor Industrial and Atfricultural Uses. — One of tlie most widely 
known of tlic min*)r uses of tlie plant is for tooth-hrii.shes. Short twigs are 
iiunle up into small bundles of about lOO each and in tliat form are exported 
as a regular article of trade from Karachi to Bombay and practically all over 
India, 'riiey arc very extensively in ilemand by the Marwaris : on being used the 
end is chewed until it forms a sort of brush. Very strong and durable baskets 
arc also plaited of young green babul-twigs. In fact, this is the chief basket 
of the agricultural an<l industrial classes of many localities (see Basket and 
Wickerwork, etc.,pp. 1 14-i>). In some parts of the country fishing-traps aresirailarly 
constructed of tho young shoots and the spines are occasionally employed as 
fisliing-hooks or <is pins to fasten together the leaves used as platters. Crude 
ropf's are sometimes ina<le of the bark filire. ^ 

In Sind (and to some extent also in the Panjab) babul is one of the important 
trees on which the Lac insect is reared. Tlie reader will find full particulars 
on this subject in The Agricultural Ledger (1001, No. 0). To the Indian cultivator 
liabul is of the greatest possible value. It does not afford much shade, and yet 
curiously enougli very little except grass will grow underneath it. On this 
account it is rarely, if ever, allowed to get estabhshed in the middle of fields. 
For avenue purposes, where shade is required, it is not a desirable tree. But 
in the Reclamation of w*aste lands babul is invaluable, especially w’here reh 
efflorescence gives cause for anxiety (see Alkalis and Alkaline Earths, p. 55). 
( irass rapidly becomes associated with it. so that grazing affords a distinct source 
of re\-enue in babul plantations. [67. Ribbentrop. Ind. For., April 1900, xxvi ; 
Moreland, Director of Agriculture in the United Provinces. Official Reports 
regardiuq thr Ahhnspnr {Oudh) Erperirnents.] Sown thickly as a Hedge, 
}>ah}d forms a great protection both against animals and the parching, dust- 
laden wimls. As dead fences, tlie spiny boughs are universally employed to 
afford temporary protection to \Mlucd crops. For the.se and similar reasons 
extciuied cultivation of this tree .should invariably be commended in all suitable 
localities. 

d. The Timber. — This Timbtr is highly appreciated for all forms of agri- 
cultural implemont.s, ia-cau.se of its lianlnoss and durability. It is especially 
valued for cart-wheels. In Bengal, the United Provinces and the Central Pro- 
^•inces the timber is rarely, if ever, employed in bou.se construction or for furniture, 
ns it is supposed to he very unlucky. IBut in the Panjab, Sind and Bombay no 
such superstition exists, and accordingly it is frequently utilised in house-building 
and. is much appreciated where great strength is desired. In Bijapur it is in 
demand for the construction of the carts for wliich that town is famous. When 
used for furniture, especiiilly wood-carving, the timber is previously carefully 
sea.cioned in water. Recently it lias been suggested that 6a6?i/-wood might bo 
employed for wood-paving. A writer in Capital (March 5. 1903) believes 
that tin's wniild be found <-heapcr in the long rim than the present method of 
metalling. The wood when sea.soiicd is \ery durable and much easier to cut 
and shape than the timbers most largely used ff‘r pa\iiig-blocks. 

As a source of Fuel or ( 'iiARroAr. babul justly bolds a high position in popular 
favour Its cultivation in tlie vicinity of all large' towns would seem highly 
profitabh'. An average-sized tree \iill give 5 maunds of fuel, besides branches 
and bark that bring in additional returns. Some few years ago a scare was 
started bv tlie M;ulra.s Railway that babul fuel injured tlie boilers. This point 
ha.s been freely diseusseit since then. The praetieal result may be said to be the 
conclu.sion that, as compared with coal, all forms of wood fuel are injurious. 
Rahul is not more injurious tlian other timbers, and moreover it has so high a 
caIorifi<’ ^■alue that it is not <»nly exteiisi\ply used at the cotton and other mills 
ami "li the railways of Upper India, Imt would be even m(>re extensively em- 
ployed were it procurable in sufficient abundance. 

A. Catechu, JVilhl.; FI. Br. hid., ii., 295; Heuze, Les 
PI. Imlu.^t.. 1S95, iv., 28'<-92 ; Prain. Somf Additional Lequminosce, 
Jouni. As. Soc., Beng.. 1897, pt. ii., 508-9 ; Camble, Man. 

hid. Timbs.. 296-8. Tills is the Cutch or Catechu tree, the Jckair 
or kathi. Prain has rendered valuable service by establishing the 

8 



ACACIA 

VARIKTIKS ny TIIK SPK(’IKS catechu 
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characteristics aiul respective area'^ of <iistrihutiori of the thret' forms 
this plant. These are brieily as follows : — 

Varieties of the Species Var. \a) Catechu. Cnh/.r, p<taU nn<i rarhis in'th Varieties. 
spreading hairs . — This is the most nortlieni form, havi?i^ })oen rt'conied as 
met with in Hazara, Kasiiinir, Simla, Kiin^rra, (iarhwal, Mussoorie, Central Kuraaon K'Uh. 
India, Bihar, and as far s(nith as Ganjam. But it lias ik'vov hoen found in the 
Eastern Himalaya nor in Assam, and it has been only once reported as met 
with in Burma This is. thcTeforo, the A*c//^-yieIdinp: form of Kum.ion — the pale 
cutch, as it is sometimes called, the klutir, khoint, eti* 

Var. (,.H Catechuoides. ('(dgx and petals glabrous but th'' I'uchis puherulous.- — Pegu Cutch. 
This is met with in Heng.il from iMonphyr and Patna to SiUkim, Assam and 
Burma. Though quite common in Pegu aiul Prome it has not as yet been 
collected in the Shan lulls nor in T’pper Burma to the north of Ava. It 
is, therefore, the cutch-yielding plant of Burma, and “ Pegu Cutch ” is the chief 
commercial form df the extract. Its best names are khair, koir, sha, etc. 

Var. (*> ) Sundra. CaJpx. prtah and rarhis. all glabrous . — This is the Southern -\ra.Ird.s ami 
and Western plant and atfor<ls the <-utch of Madras an<l Bombay Presideneies, CHitch. 

being very common from Coimbatore northwards to the Deccan, Kanara ami 
the Konkan, and has liceu rccuided so far to the norih-west as in Kathiawar 
.and Ilajputana, and to the north-east in Burma, at Segain, Mandalay, and 
the Shan lulls. It is the lal-khair (red Catechu), the nallasandra (or simply 
sandra. or, as >Sir Walter Elliot rend<‘rs it, chandra). also the kati, kute, kachu, 
kagli^ kcmpu, shemi, larangalli. bdgd., lutnni, etc. [Cf. Cooke, FI. Frrs. Bomb., 
i., 448; Hooper, Eept, X.ahor. Ind. Mas. 19o;5~4, 28.] 

Chief Products. — These throe forms of rar. .1, i'itievlut are said to Properties 
be practically identical in their properties and uses. They all yield Uses, 
a Gum, an astringent Extr.mt and a useful Timber. 

The Gum is of a pale yellow colour and often occurs in tears one inch Gum. 
in diameter. It is sweet to the taste, soluble in water, forms a strong 
pale-coloured mueilace and is not precipitated by neutral acetate of lead, 
but gelatinises with basic acetate of lead, ferric chloride and borax. It 
freely reduces Fehline'a solution. It is a better substitute for the True 
(rum Arabic than i.s hnhul gum. Most of the superior qualities of Indian 
Gum Arabic. e.spe(iiallv tlmse of South India, are very possibly obtained 
from thi.s species of Acacia. 

The Timber. — Sapwood vcllowisli-white. beartwood either dark or Timber, 
light red, oxtromely hard, ft .■'I'asons well, takes a tliK' polish and is 
extremely durable. It is used tor all kinds of agricultural iniplement.s, 
wheelwrights’ work, etc. In Ilurnia it is employed for house posts and 
very Largely as fuel for the steamers of the Irrawaddy Flotilla. The Fum, 
of dead khnir is much v.ilued by uoldsmitlis. In Xorrhern India cutch 
wood is made into Gharco.m.. and is regarded as one of the best woods (:inrcn.ii. 
for that puipo.se. It has been pronouiieed c'ood for railway' sleepers. A 
cubic foot of variety {") weighs from 50 to 00 lb. ; of (/?) about 60 to 
70 lb., and of .sliglitlr more. But it is as the material from whieh 
Cutch extract is prepared that the wood of this plant attain.s its greatest 
value. 

THE EXTRACT CUTCH OR CATECHU. 

It is not proposed to deal with this substanee very elaboratelv in the 
present work. The article in the Didinvary, amplified as it has been 
bv The Agricultural Ledger (lb95. No. 1; 1S96. Nos. 2. do; 1902. 

Nos. 1. 2; 1906. No. d) contains practicaliv all that i.s known. 

The reader i.s referred to the.se publications, and the remarks that follow- 
must, therefore, be accepted as an abstract intended alone to set forth 
the aspects of commercial interest : — 

Commercial Qualities of the Extract and Methods of Manufacture. — How far Comnii>rri.ii 
the peculiarities of the al>ovc-mentioiie<l trees account for the different properties renns. 
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of the extract, appears never to have been ascertained. Tt may be mentioned 
as a eurioiis circumstance, very possibly eoimocted with . 1 . that one of 

the earliest Kuropean writers, Barbosa (1.514 a.d.) speaks of cac/«o as exporteef 
from Cambay to ^Malacca. The name cacho would seem to bo simply the 
Kanarcso kaclnt. and very possibly gave origin to the mc'dern L.atin name 
Catechu. In 1574 Garcia de Orta {ColL, xxxi.) gave a complete account of the 
plant, ami of the manufacture of tlio extract under its Tamil name of kati (cafe), 
a word which by some authors gave tho first half of the name Catechu, the second 
being dorived from chuana, to distil. It is probalile, however, that although 
the earliest European authors saw the extract being prepared from a. sttmjtut. 
the Th'gti form is quite as ancient if not more so. It was not, however, until the 
seventeenth century that catechu attracted tho attention of Europe. It was 
then supposed to be a natural earth, and as it reached Europe by way of Japan 
it received the name of Terra Japonica- About the same time Gambter also 
found its way to Europe, and was designated Terra Japonica indiscriminately 
with catechu. Cleger exploded the mineral notion of these substances, by 
republishing in 1G85 Garcia de Orta’s accoimt of the preparation of the extract. 
He affirmed that the best quality came from Pegu, other sorts from Surat, Mala- 
bar, Bengal and Ceylon. 

There are said to be three forms of this substance : (1) Dark Catechu 
or Cutch, chiefly used for industrial purposes ; (2) Indian Pale Catechu 
or Jeath—a, crystalline substance eaten in pan or used medicinally ; and 
(3) Keersal (lirsal), a crystalline substance found embedded in the wood, 
much after tho same fashion as Barus camphor. To obtain the cutch 
the trees have to be felled, but the destructioir is conducted in so ruthless 
a fashion, and so widespread is the demand, that many officers affirm 
the total extinction of the tree is threatened [Cf. Upper Burma Gaz. 
Shan States, 1900, ii., pt. i., 314 ; For. Admin. Kept. Pegu Circ., 

1900- 1. 10 ; Summarg Settl. Operations. Lower Chindwin Disl., 

1901- 3, 3 ; Hooper, Rept. Labor. Ind. Mus., 1904-5, 26-7 ; 1906-7, 10.] 

The following particulars may ho given regarding the manufacture of 

the tv.'o first-mentiouod extracts : — 

1. Dark Catechu or Pegu Cutch . — Three men generally work to- 
gether : one cut.i down the trees and drives the cattle that drag the logs 
to the .site of the furnace ; the second clears off the sapwood and cuts 
the heartwood up into the little chips required by the third man, who 
attends to the furnaces and boilers. The chips are packed into earthen 
pots holding three to four gallons of water, and the whole is boiled down 
to one-half ; the chips are then taken out, and the liquid of 20 to 25 pots 
is aradiiallv poured into a large iron pan or cauldron, and again boiled 
and stirred and fresh liquid added from the earthen pots until the fluid 
attain.s the consistency of syrup. The cauldron is then taken off the fire 
and the contents stirred continuously with a wooden paddle for four 
hours or more, till the mass cools and can be handled. It is then taken 
out and spread on leaves arranged within a wooden frame, like a brick 
mould. It is left over-night, and in the morning the extract is dry and 
ready to be cut up into pieces for the market. It might then be dcsciibed 
as a brick of cutch weighing 36 to 44 lb. A picturesque and illustrated 
account of the work is dven bv a correspondent in The Empress (July 
1903). 

The chips are sometimes boiled down a second time, but as a rule very 
little is extracted by this further boiling. Much difference of opinion 
prevails as to the nece.ssity of beating the liquid after the cauldron is 
taken off the fire. Some manufacturers are satisfied with half an hour, 
others give it as much as four or five hours. 

Cutch manufacture takes place from June 1 to March 31, but the 
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KATH AND KEERSAL catechu 

Pale Catechu 

months of December to March inclusive are those of most energetic oj'era- 
tipns. The produce of each cauldron is approximatelv ?>(i to 44 lb. a day, 
but the total pckl during the season cannot be accurately doterininod 
since much depends on the quality of the trees, their proximity to the 
boiling place and, above all. the working days of the sea.son. The procecfls 
of one cauldron may be 2,000 lb., or it may exceed fi.OOO lb. As to the 
yield of cutch per given weight of heartwood, it i.s believed that a ton of vicia. 
wood might be taken as yielding 250 to 300 Ib. of cutch. 

In the western and northern tracts of India, .such as Kanara. Dharwar, othfr Form.'iot 
Khandesh, Surat and Baroda. and to some c.xtent Chota Nagpur in Bengal, 

Dehra Dun and Gonda in Oudh, dark-coloured cutch is also prepared by a 
process that only djffers in minor details from that briefly described in con- 
nection with Pegu. The industry in these regions is on a much smaller 
scale and the appliances are correspondingly less perfect, but the principle 
involved is the same. In Gujarat, as a rule, the trees are not felled, but the 
larger branches are simply lopped off. and these are cut and boiled down into 
cutch. The article from these localities as met with in the market differs, 
however, materially in external appearance and shape from Pegu cutch. 

It occurs in small cubes, flat cakes or rounded balls, and is of a redder 
colour and more opaque fracture. The influence of the method of manu- 
facture, more e.specially the use of iron cauldrons, will be discu.ssed in a 
further paragraph. 

2. Pale Catechu or the crystalline sub.stance known as Kath. — This Method ot 
is the restricted name, given jir Northern India to a grey crystalline ^rcpantion. 
substance prepared from a concentrated decoction of ,1. ('of prim wood 

by placing in it a few twig.s and allowing the decoction to cool. The twigs 
are removed and the crystalline substance found adhering to them is 
collected and pressed into large irregular cubes. Whether the liquid is 
rejected or is afterwards boiled down to produce a poor qualitv of dark 
catechu or cutch has curiouslv enough not been recorded. The cubes 
of grey crystalline substance are the kath. which i.s eaten by the Natives 
in their paw and which imparts with lime the red colour to the lips. It is, 
apparently, hardly ever exported to Europe, and the name knth, while Cam, ion Kn-h. 
chiefly applied to it, is in some parts of India unfortunately also given to 
cutch. Kath and cutch have by Europeans been mistaken for the same 
substance, but the former is much purer chemically than the latter, and 
it may be owing to the fact of cutch being the form exported to Europe 
that catechu has lo.st the former position it held as an astringent Medicine. Mmikm.'ii Form. 
It seems probable that the preparation of kath may be a secondary process secondary 
from the cutch, since its direct preparation from the original decoction 
has only been obseiwed at Kumaon, although the .substance is universally 
used in pan all over India. Thi.s subject deserves to be thoroughly in- 
vestigated, and the merits of hath and its process of preparation made 
better known. In a further paragraph will be found an abstract of recent 
investigations that have a bearing on the issue here raised. [Cf. Madden, 

Journ. As. Soc. Beng.. 1848, 565.] 

3. Keersal or Khersal. — From the wood of .Icfn'iu Cutrrlm is lihcr^a. 
occasionally obtained a pale crystalline substance know n as khersaJ. The 
woodmen, when cutting up the timber for fuel, sometimc.s come across this 
substance and carefully collect it. since it is much valued as a medicine 

by the Hindus, and fetche.s a high price. [C/. Dvmook, Mat. Med. II estern 
Ind., 232 ; Bcmib. Gaz., vi., 13.] 


11 



THE CUTCH TEEE 


ACACIA 

CATECHU 

Cutch 

Dr. Warth'a 
Investigations. 


ra/fcAw-tannin 
and Caiechin. 


Recent 

Investigatioi^. 


rrcpTiration of 
Kaih, 


Wood-spott€d 

White. 


Dr. Leather’s 
Investigations. 

Commercial 

Valuation. 


Important 

Consideration. 


GreatEconomies. 


Improvements in Manufacture . — The Agricultural Ledger (1895, No. 1) 
records Dr. Warth's experiments in the manufacture of cutch, with 
the results obtained and the correspondence that ensued on his recom- 
mendation for the establishment of central factories under Government 
control. Warth showed that the Native system was wasteful and 
destructive, more especially through the use of iron cauldrons. He 
explained that the active principle of cutch was the tannin known as 
Catechu-ia.nwi. This forms a greenish-brown compound with ferric salts. 
There is also present, however, another substance known as Catechin, and 
this is the active principle in hath, or the edible form of cutch. Catechin 
is, however, easily changed into tannin. It is soluble in hot water but 
practically insoluble in cold water, while cutecAu-taijnin is completely 
soluble in cold water. From this simple fact Warth proposed that catechin 
should be invariably separated from the catechu-tannin and sold by itself, 
but he showed that it was essential that this should be accomplished bv 
a rapid process and in concentrated solutions. Etti had previously pointed 
out these peculiarities, but Warth gave them a practical value. The 
concentrated decoction is by him recommended to be set aside for five 
days, to allow of the formation of the crystalline catechin. Cold water is 
then added and the solution filtered, and the filtrate again boiled down 
to form cutch free from catechin. As already suggested, it seems probable 
that by some such process hath may be regularly manufactured by the 
drug dealers of India, since the Kumaon supply could hardly suffice to 
meet the Indian consumption. 

Warth then demonstrated the injurious action of iron on catechin, 
and urged that the cauldrons used should invariably be copper. His 
observation that wood spotted with white deposits is richest in catechin, 
and that such wood is more prevalent in Oudh than in Burma, confirms 
a widespread Native opinion, and probably points to something peculiar 
in the variety of plant grown in Oudh {var. a, Cittech u, above), as compared 
with that of Burma {var. ji, C'nter/i unities). 

The inquiry was next prosecuted by Dr. Leather,, Agricultural Chemist 
to the Government of India. His assistant, Mr. Collins, furnished a most 
instructive table of analysis, in which he showed that commercial valua- 
tions rarely coincided with percentage of catechu-tannin and catechin (more 
especially of the latter), but were dependent mainly upon the appearance 
of the extract. So far as the tanner is concerned the complete absence 
of catechin might be said to be a recommendation. Leather dealt 
in a most interesting manner with the best methods of cutting up the 
timber, with the effect of different kinds of water, the quantity of water 
required, and the time which was essential to boil the wood. He showed 
that it would be more economical to reduce the wood to shavings by the 
carpenter’s plane than to cut it into chips as at present. When reduced 
to shavings the yield of catechu-tannin and of catechin was much higher 
than with chips ; the proportion of water to weight of wood cordd be 
reduced from 20 to 10 or even less ; and the duration of boihng might 
be reduced from twelve hours to half an hour. All these circumstances 
indicate not onh' vast financial economies, but the production of a superior 
quality of extract, owing to the smaller amount of boiling that is necessary. 
The separation of white catechu (or catechin) from cutch (or catechu- 
tannin), might be made a commercial succe.ss if accomplished from an 
extract prepared in the manner indicated by Leather. 
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In The Agricultural Ledger (1896, No. 35) will be found the results Dye.s. 
of Professor J. J. Hummel’s and Mr. Reginald B. Brown’s chemical 
iirvestigatious into the dyeing properties of catechu-tannin and catechin. 

Briefly, they have demonstrated that both these substances may under 
certain circumstances be used as dyes. [Cf. Journ. Soc. Chem. Indust., 

March 31, 1901, xx., 246.] The present purpose has been to con- 
vey the facts of commercial importance and the bearings of recent 
research (both botanical and chemical) on possible developments of the 
cutch industry. 

Production and Trade in Cutch . — Trustworthy returns are not Trade, 
available regarding the production of cutch in India. The trade is 
very largely in the hands of small manufacturers and dealers. As a 
rule the right to ’work the cutch forests belonging to Government is 
granted by license and sold by auction or tender. The period for 
which the licenses hold good is usually four months. Commercial 
Circular (1896, No. 11) gives certain particulars of interest regarding the 
Burma trade. It is calculated that on the average 80 cutch trees are 
used per cauldron, and as the average price paid for the cauldrons Cost, 
comes to Rs. 225, the average 2 )rice obtained per tree conies to Rs. 2-13. 

But each tree would yield about 25 cubic feet, say half a ton, so 
that the price obtained is equivalent to Rs. 5-10 per ton, or nearly as 
much as is usually got from the local traders for undersized teak logs. 

It would seem that the Burma production averages from 130,000 to Total 
150,000 cwt. a year ; the South Indian perhaps 1,000 cwt. ; the Bombay 
perhaps half that quantity; and it is probable that Bengal and the United 
Provinces jueld between them about 20,000 cwt. This conception of the 
probable annual production is inferred very largely from the returns of 
Foreign, Coasting and Internal Trade, rather than from actual statistics, 
and consequently it ignores local consumption. Thus the total e.xports to 
foreign countries were 183,729 cwt., valued at Rs. 36,96,106, in 1895-6; 

'122,082 cwt. in 1896-7 ; 97,187 cwt. in 1897-8 ; 61,669 cwt. in 1898-9 ; 
but they rose again to 127,815 cwt., valued at Rs. 24,70,422, in 1899-1900 ; Fiaotuations. 
sank to 101,995 cwt. in 1900-1 ; and further to 66,162 cwt, in the year 
following. In 1902-3 there was a slight improvement to 70,305 cwt., 
valued at Rs. 13,42,583, and a still further improvement in 1903-4, viz. 
to 112,936 cwt., valued at Rs. 19,71,896. In 1904-5, however, they 
again fell to 62,562 cwt., valued at Rs. 9,71,041, and in 1906-7 to 
97,269 cwt., valued at Rs. 15,92,561. The traftic thus fluctuates greatly, 
but would seem on the whole to be declining. Usually Burma contributes 
about 98 per cent, of the total. For example, taking the total export 
for 1906-7, Burma furnished 95,451 cwt., Bengal 1,687 cwt., Madras 124 
cwt., and Bombay, 7 cwt. The Bengal trade seems for some years to 
have declined and direct shipments from Burma to have increa.sod. The 
United Kingdom is the country to which by far the largest consignments 
are usually made. The next in order are, as a rule, Egypt and either 
France, Germany or Holland. The trade with the Straits Settlements 
has steadily declined from 6,585 cwt. in 1898-9 to 1,796 cwt. in 1901-2, 

104 cwt. in 1905-6, but rose to 854 in 1906-7. The United Kingdom takes 
from 70 to 80 per cent, of the total annual supply. Of the coastwise 
trafiic Bengal (Calcutta) is the most important receiving centre and Burma 
the most important exporting. In 1895-6, Bengal received 35,079 cwt., 
but that traffic seems to have declined seriously, and in 1902-3 was only 
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13,557 cwh. and in 1905-0, 10,078 cwt. The Rail and River-boriio 
trade returns show Bengal as the most important receiving province, and 
mainly from the town of Calcutta, hence doubtless Burmese. The United 
Provinces might be called the most important exporting centre, the 
major portion of the supply going to Bombay town and Presidency. 


D.E.P., 
i., 44. 

Rita or 
Soap Pod. 


Polislimg Silvci 
Plate. 

Trade. 


Tan. 


A. coneinna, DC. ; FI. Br. Ind., ii., 296. A common prickly 
scandent bush met with in tropical jungles throughout India. 

Since the pods of this bush are extensively used as a detergent, they are 
often confused with the Soap Xtjt yinkoioMMd). and, indeed, they 

bear, as a rule, the same vernacular names — viz. rita or ritha, but are some- 
times separately distinguished tis the ban (wild), ritha, sikakai, ailah, etc. These 
detergent pods are largely employed in washing silk and w'oollen goods. Some 
of the best tinctorial results are belie\'ed to be obtained onjy with yarn washed 
with this form of soap previous to being dyed. They are extensively used in 
washing the hair, and with much ad\'antage in cleansing tarnished silver plate. 
In Xorthern Bengal they are utilised in poisoning fish. The trade in detergent 
pods must be very coriMderable in India as a whole. Collective returns are, 
how’ever, not available, but we read of from 10 to 185 tons being imported into 
Bombay annually, and mainly from South Kanara. The Madras Mail (Jan. 
1898) speaks of the local supply coming from Palghat and Vaniembaby, and 
urges that an effort should be made to place these pods on the European market. 

The bark of this bush is to some extent used as a Tan for fishing-lines, and 
is imported for tliis purpor^e into Bombay from ICanara. [Cf. Gamble, Man. 
Ind. Timhs., 1002> 291 ; Cooke, FI. Pres. Bomb., i., 450.J 


D.E.P., 
i., 4a-60. 
Cassie 
Perfume, 


B.E.P., 
i., 61. 


’.A. Farnesiana, Wilhl. ; FI. Br. Ind., ii., 292. A small tree 
best known in Europe a.s the Cassie Flower, and curiously enough is 
in India denoted by comparative or descriptive names such as wilayati 
(English) babul or hkar, pissi-habul, gu-hH^r, hanhar, vedda vala, 
habul, murhi tumuai, naya titnvha. huisturi, jdli, nanlonyyaing, etc. It is 
indigenous in America and po.ssibly cosmopolitan in the tropics, is culti- 
vated or naturalised all over India and Burmai^ 

It is largely grown in France on account of the rich Perfume obtained from 
the flowers. Although it yields a Gum and other products similar to most 
species, the chief interest centres in its Cassie Finders.” The late Sir F. Abel, 
in a letter to the Government of Intlia, dated July 16, 1894, gives certain 
interesting particulars regarding the success obtained by a tea-planter in Xaini 
Tal, in producing Cassie Pomade. Although a good deal of attention has been 
given to this subject, little progress has as yet been made towards establishing 
a trade in the perfume. It is probable that in India a difficulty might be found 
tu exist in preventing the lard of sw'eet oil, employed in the manufacture of the 
pomade, from becoming rancid. But in the lower hills or torai where this tree 
abounds, or might easily be cultivated, it seems possible that a useful auxiliary 
crop to tea, coffee or even indigo planting, might be found in Cassie Pomade. 
[Cf. J. C. Sawer, Odorography, 114—6.] 

A. Jacquemontii, Benth. ; FI. Br. Ind., ii., 293. (A small 
haiulsome shrub with polished .stems and thorns, and flowers sweetly 
scented. It is met with in the North-West Himalaya up to 3,000 feet. 
In the Banjab plains, in Sind, in Rajputana and in North Gujarat it is 
often very abundant, e.speciiilly within watercourses, j 

Known in Afghani.stan as the hanza. in the Panjab it appears to bear, as a 
rule, the same vernacular names as A. ttvabira. but a sample recently received 
from Amritsar, by tlie Reporter on Economic Products, bore the vernacular 
nanie.s of dhakki and chota-kikar. In Rajputana it is called haonli or gulli bonli ; 
in Gujarat it is the rifta-hivid ; m Baluchistan harbnrhara ; and in Sind khunbut. 
Captain M. A. Tighe, Political Agent, Southern Baluchistan, spealts of the gum 
of this tree as one of the spurious gum arabic'^ wiiich are knowm in that country 
as khurikhor. [Cf. Kept . dat«Ml March 14, IS9S. j 

For some j^ears .1 i oiwiderahle trait* fioni Baluchistuu and Sind has 
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boon done in tho Gctm of this specios, exporto<l troni Karaolu. Stokes (speaking 
of Sind many years ago) says that it is inferior to gum ar«ibic, but is used 
in medicine, calico-printing, and in paper-making. Captain Tighe has much 
To say as to the difterence between tliis and the true gum arabic (the khor-ka- 
khor) whicli see under -4. senega/. But it may be added in conclusion that 
Messrs. Rowntree & Co., Ltd., of York, have pronounced the Amritsar samples 
(mentioned above) as the best of the series of Indian gums examined by them, 
for tho confectioner’s requirement.s. “ It is strongly mucilaginous and torms a 
thin jelly on standing with ten proportions of water. The solution is broumish, 
but fairly free from sediment, and the flavour is sweet.” It lias been ascertained 
that about 35 cwt. of this are annually procurable iu Am^it^a^. 

A. leucophlcea, Willd. ; FI. Br. hid., ii., 294 ; Gamble, 
Man.Ind. Timbs., 295 ; Brandis, hal. Trees. 265. The sajed Jcilcar, arm], 
rill], reru, niinhar, (joira, hexear. hnribaml, vel-rellaiii, tella-tiuna, tnnaunij. 
This large deoiduOus fast-growing tree is found in the plains of the Panjab 
and Rajpiitana, the forests of Central and South India and Burma. It 
prefers a low-lying situation, and in the Panjab its presence is regarded 
as significant of a rich soil. Its branches are often disfigured by large 
excrescences. 

According to Mr. J. G. Prebble, it \ields a Gcii readily soluble in water, 
which forms a good thick pale-coloured mucilage, possessed of the somewhat 
peculiar property of being gelatinised by borax but unaffected by ether, neutral 
or basic acetate of lead or perehloride of iron. It seems probable that, owing 
to its close chemical affinity, this gum is often largely used to adulterate the 
better qualities of “ Gum Ghati ” (seo p, 17) of commerce. According to Mr. Hooper 
(Agri Ledg., 1002, ^7o. 1, 26) a specimen of the bark sent from the Province 
of Mysore was found to contain 20'8 per cent, tannin, being equal to the best 
6u6uf-bark ; but this seems to have been an exceptional case, as he adds that a 
sample examined at Dehra Dun yielded only 9'33 per cent. Its use as a Tail 
is therefore doubtful. The bark affords a strong Fibre said to be much valued 
for fi.qhing-net3. Groimd to a powder it is sometimes eaten with hajra. especially 
in times of scarcity. But it lias obtained a considerable reputation as an 
astringent used in alcoliolie Distillation. On this account it is often called 
aharub-ki-kiknr (.spirit Acacia). The tamiin precipitates the albuminous sub- 
stances pre.sent in tlie saeeliarine juices, and tluis facilitates fermentation, but 
is also said to give a pleasant astringent fl.vvour to the beverage. In tlio Soutliern 
Maratha country tlie trees are fanned out by Government, in consequence of 
the value of tlie bark. A distiller in South India recently informed me tiiat 
lie would use tliis bark more extensively than at present, were it possible to 
obtain a guarantee of quality. He held tfiat wliilo most Acacia barks niiglit 
be employed in fermentation, tliat of the present species was so niucli superior 
to all others as to ju.stify its being called The Distiller's Acacia.” [('/. Cooke, 
FI. Pres. Bomb., i., 447.] 

A. modesta, ■ If'aW, ,• FI. Br. hid., ii., 296; Gamble, Man. 
hid. Timbs., 299; Brandis, hid. Trees, 266. The 'phula, phitldi, bhnmburi, 
hantosiraijo, palosa. A moderate-sized tree found in the Sulinian and 
Salt Ratige.s, the Sub-Hiraalava — between the Indus and Sutlej — and is one 
of the characteristic trees of the Northern Panjab plains. It grows readily 
in poor sandy or rocky soils, but curiously enough is al.so found oci asionally 
in vert' damp situations. It is a slow grower, and in consequence is not 
often planted, except as a fence, for which it i.s peculiarly suited. 

It yields sparingly a very useful Gtm wliicti occurs in snuill round tears or 
angular fragments, with a few vermiform pieces marked witli waved tr.uisvorse 
lines. Prebi)le .-ays, “It is tran-ineeiit and of a yeilnwi-ii eolour ; very 
solulile in water, forming a gooil poli'-coloured mueilaire. Witli lia-ic acetate of 
lead and ferric cliloride it forms a jelly, but not with liorax ; witli neutral acetate 
of lead a faint precipitate or cloiKiines-, and a sliglit redueliou with Fehling’s 
solution.” Tlio gum is sent to Uomiiay from Xortliem india, and is el,is-od 
by the rnerehiints a.s ” Amntsur tiuiu.” The Panj.'ih supply comes luiunly 
from tile Rawalpindi and .Iheinm districts. In Xorthern India it is largely 
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Gum Arabic 


THE TRUE HUM ARABIC TREE 


D.E.P., 
i., 54. 

Habitat. 


Tanning-bark. 


D.E.P., 
i., 65. 
Gum 
Arabic. 


Tliree Fornis. 


MeLlicinaJ Gum 
Arabic. 


East Indian 
Gum. 


employed in medicine. Tlie tree affords also a very beautiful, strong and durable 
Timber which is largely employed for cart-wheels, sugar-cane cru- hers, agri- 
cultural implements, etc. The soft delicate twigs are employed as tooth-brushes, 
especially in the Panjab. \Gf. Pharmacog. Ind., i., 552.] 

A. pennata, Willd. ; FI. Br. hid., ii., 297 ; Gamble, Man. 
Ind. Timbs., 300 ; Brandis, Ind. Trees, 269 ; Cooke, FI. Pres. Bomb., 
i., 451. Biswul, arar, shemba, aila, undaru, yurivn, afla, aical, arfu, 
su-yit, etc. A large climbing shrub of the Sub-Himalaya, East Bengal, 
South India, and common all over Burma. 

The bark is an article of commerce, being exported from the Konkan, and 
employed in Bombay to Tau fishing-nets. Hooper {Agri. Ledg.. 1902, No. 1, 
26) says that a sample from Bombay was foimd to possess only 8-8 per cent, of 
tannin. In the Annual Reports of the Forest Department, Bombay Southern 
Circle, an entry occurs of the amoimts realised by the sale of shemba bark. 
These range from Rs. 25 to Rs. 394. In Bombay it fetches about Rs. 14 per 700 lb. 

A. Seneg’al, Willd.; FI. Br. Ind., ii., 295; Gamble, Man. 
Ind. Timbs., 299 ; Brandis, Ind. Trees, 266 ; Cooke, FI. Pres. 
Bomb., i., 449. It yields the True Gum Ae.ubic of European commerce, 
and is the Ihor (Sind), khor-ha-khor (Lus Bela), kdmta (Rajputana). 
A low tree with grey bark and flexuose branches, met with, so far as 
India is concerned, on the dry, rocky hills of Sind and Rajputana, more 
particularly in the Lus Bela country. 

Commercial Qualities. — It seems desirable to bring together 
in this place a few of the more important facts regarding India’s 
participation in the world’s supply of Gum Arabic. There may be said 
to be three chief forms of the gum ; 1st, True Gu.m Ar.ibic of European 
Commerce ; 2nd, The East India Gum Arabic ; 3rd, The Gum Arabic 
of India, often collectively culled " Gum Gliati.” The True Gum Arabic 
is obtained from -1. seiirf/al. Willd., and there may be said to be 
two or three grades of it : — 

1. (a) Gum Seneg.ai., the vereh of the Negroes. — This comes from the French 
Colony of Senegal (on the West Coast of Africa). 

(6) Kordofan or Turkey Gum. — This is known in East Central Africa by 
the name hashab. It comes from the mountainous tracts of Kordofan on the 
Upper Nile and almost in the same latitude as Senegal, though across the vast 
continent of Africa from west to eiust. It occurs m roiuid lumps, often as 
large as a walnut, or in irregular liroken pieces, pure white, very much fissured, 
especially on the surface. This gum is must frequently useil fur medicinal 
purposes, and may, in fact, be rcgarilcd as tlio true officinal Gum Arabic of 
England, India and America. 

(c) Inferior quahtie.s known in trade, such .as Su.aki.m Gum, Sennaar, Blue 
Nile, B.arbary or JIorocco and JIog.adou Gum.s. Tliese are most probably 
mainly derived from .1. atabifa. Referenco has already been made to the 
variability of gum due to climate, soil, seasons, etc., and to tho part possibly 
played by bacilli (see above, p. 2), but pliy.sical changes also take place subse- 
quent to its collection, and tlieso doubtles.s produce variations in quality. [G/. 
Journ. fSoc. Chem. Indust.. 1903, xxii., 420; Goetze, Pharm. Zeit., 18, 119; 
Pharm, Journ., 1903, 70, 417 ; Muriel, Ind. For.. 1902, xxviii., 4,>-58.] 

Attention may now be directed to The East India Gum Ar.abiu. 
Tlii.s i.s imported into Bombay, in the first in.stance, from Aden and the 
Red iSea ports — no part of it being produced in India. There are two 
(jualitie.s, viz. niaklai and masuai. The former exist.s in large round 
tears or verimcular pieces, white, yellow- or reddish. It is much like Gum 
Senegal, but more fissured. It derive.s its name from Makalia, the port 
from which it is mainly shijiped. The latter exists in angular fragments 
and vermicular pieces very .similar to the lormer and obtains its name 
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from the port of Massowa. Both of these are pood soluble aiims, verv 
little inferior to true Gum Arabic. They are picked and assorted, then 
re-exported from Bombay as East Indi.a. Gum Arabic, the traffic beim; bv 
no means unimportant. Within recent years, however, that traffic has 
given distinct evidence of decline, due verv pos.sibly to direct shipments 
to Europe in place of to Boinbav — the historic emporium of distribution. 

Lastly, we come now to the Indi.an Gum Arabic or Gum Ghati. iiumr.hati. 

It would seem that, in contradi.stinction to the gums that reach Bombay 
by sea, those that come by train, down the Ghats to Bombav, are col- 
lectively designated Gum Ghati. But it may be here mentioned that 
Clusius in 1605 speaks of Gummi Gutti a.s brought from China to Europe : 
hence it may be asked, is it the Malav ijHah \('f. Kew tiuidc. 

1907. 150.] AccepMting the modern usaue, '' Gum Ghati" woulil embrace 

very possibly a wide range of gums, and verv often, it is feareil, degree.s 

of quality denote the extent of a<lmixtnre rather than the nature of Qnniitr, 

specific variation. Gum when detected is gatliered casually by women inJian iiptho.i 

and children, or by the shepherd.s, and sold in small quantity to the ‘^oiic-tion. 

nearest shopkeeper. It is next conveye<l to the dealers and so on through 

many hands until diversified ,gums, the pro<luce of a wide area, get hope- nniii’uHies in 

lessly intermixed. Nowhere in India is gum systematically produced. 

and indeed hardly anywhere is arborescent vegetation so exclu.sively 

of one gum-yielding tree as to admit of a large uniform and constant 

supply of any particular gum. 

Prebble (in the paper to which reference has already been made) 
describes 27 gums as met with bv him in Bombay. These include 
^1. arahicd, ^l, VatevUu. .i, I'ai'iiesiaixt. .1. leiiro/thln a and Bombay Gums. 

^1. ntofJestfi. Some short time ago Captain M. A. Tighe. Political 
Agent. Southern Baluchi, staii, was induced to give attention to this 
subject. In consequence he furnished admirable samples of tlie gums 
of Baluchistan, as also corresponding botanical specimens of the plants 
from which these had been procured. The two most important were 
thus definitely determined, namely, khor (or khor-kn-khar) — Avavia 
and harbarbara — Jiiciiireinoiitii. Tighe'.s description of 
the country, of the season of flow of gum, and the dependence on rain, 
will recall the conditions that prevail in the regions where the True 
Gum Arabic is produced. [Cf. Agri. Leiig., 1902. No. 2. for further 
particulars.] Far to the south, at Tuticorin, a modern trade in gum has Suutii 
been organised. Considerably different prices are being paid for the 
various grades of it, and at lea.st one firm employs a staff of per.son.s to 
hand-pick and assort the gums as procured. I was unable to ascertain 
all the species of plants that afford the.se South Indian gums, but the 
most important would doubtless be .1, Sinulrii. which is the South 
Indian variety of - 1 . Vaterhu and an abundant tree from Coimbatore 
northwards to the Deccan and Gujarat. [Cf. Heuze, Les PI. IvduM., 

1895, iv.. 258-66.] 

TRADE IN GUM ARABIC . — ,\s already stated, one of the features Trade in 
of this trade is the supply drawn by India from Afrii a, .Arabia, etc.. Gum. 
by sea, and from certain tracts of countrv by land routes across the 
frontier. There are thus e.xports from India in both Indian and foreign 
.gum.s. the latter being u.sually designated re-exports. The following 
statement shows the total transactions under the.se headings ’ — 

{(i) by sea 1898-9, 2.841 cwt., Rs. .59,551'; 1902-3, 1,146 
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rjeeline in Price. 


Adulteration 


Terapo'’ inr 
Iii'^rease m 
Price. 


Increased Indiin 
Production. 


cwt., Rs. 21.494 : 1906-7, 10,127 cwt., Rs. 1,54.270 : {b) by land 
1898-9, 18.093 c-wt., Rs. 282,877; 1902-3, 12,800 cwt., Rs. 1,66,066 ; 
1906-7, 11,969 cwt., Rs. 1,56,932 : (c) Re-kxports 1898-9, 7,297 cwt., 
R.s. 1.05,801 : 1902-3, 10,704 cwt.. Rs. 1,47,044 ; 1906-7, 2,684 cwt., 
Rs. 57,417 : [d) Exports 1898-9,41,469 cwt., Rs. 7,14,632; in 1902-3, 38,019 
cwt., Rs. 4,54,639 ; and in 1906-7, 35,202 cwt., Rs. 6,69,263. In 1895-6 the 
exports were less in quantity, hut nearly twice the price of those in 1902-3. 
If there be any meaning in averages of declared official values in a traffic 
that for some years has been obviously changing its main characteristics, 
it may be affirmed that a marked depreciation in price has taken place. 

The traffic in Indian-produced gum for 1906-7 may now be analysed 
thus — experrts from Bombay 35,044 cwt. and from Sind 51 cwt. The 
re-exports take plaiie almost entirely from Bombay, and they are far in 
exces.s of the recorded imports, both by sea and land routes. It is not 
known to what extent the Trans-frontier traffic could be accepted as being 
gum arable, but the chief items of the “ gums and resins ” carried acros.s 
the frontier, drain from Nepal and Lus Bela, The latter seems a modern 
trade, and doubtless mainly in the gum here dealt with. The discre- 
pancies between the returns of imports and of re-exports are seemingly 
lino to the Trans-frontier land supply not being fully accounted for; 
to the varying extent to which stocks are drawn upon or withheld ; and 
la.stly very possibly to admixture with Indian gum arabic. The re- 
exiiort trade tluctiiates both in quantity and value very considerably, 
haviii'i undoubtedly in the past been greatl}- di.sturbed through war and 
plague. But on this subject Wordehoff {Journ. d'Agri. I'rop., 1901, i., 
16) afFirm.s that the advance in price of the gum called “ Soudan ” only 
lasted into 1892, and that since 1894 the price has been almost the same 
as in 1880. Vilbouchevitch believes that the only effect of the Soudan 
troubles has lieen to bring into notice, for subsidiary purposes, certain gums 
not previously known or indifierently appreciated. There seems no doubt, 
however, that so far as India is concerned, a decline has taken place in 
the imports from Red Sea ports, but an expansion of Indian supply, more 
especially through the organisation of the Sind and Madras contribution. 

The figures discussed above are mainly those given for Gum Arabic, 
not the “ other Gums ” nor the “ Resins.” Moreover an error is ever 
present in that it is not always possible to isolate returns of gums from 
those of re.sins. The “ other gums ” may also be to some extent “ gum 
arabic,” and thus the figures quoted may not represent the total trade. 


D.E.P., A. Suma, Buch.-Hnm. ; FI. Br. Ind., ii., 294; Gamble, Man. Ind. 

i., 60. Timbs., 295 ; Ilrandis, Ind. Trees. 268. 

This inerliiim-sized tret* lias a white bark (a circumstance that gives origin 
to most of its vernacular names) : it is common in Bengal, Bihar, Assam and 
South India, from the Kaniatak to Mysore. It is Imown as the aai-kanta, kumtia, 
dhaida {white) khejra, etc. Tlirough being confused with var. Sundra (which 
see under A. Catechu, p. 0) it has by some writers been incorrectly spoken 
of as a cutch-yielding species. 


D.E.P.. ACONITUM .• FI. Br. Ind.. i., 27-9 ; Agri. Ledg., 1896, No. 32 ; 

i.. 84-98. 1898, No. 3; 1902, No. 3; Briihl, Ann. Roy. Bot. Gard. Calc., 1896, 

V., pt. ii., 109-14; Htapf, Ann. Roy. Bot. Gard. Calc., 1905, x., pt. ii., 
115-94; ilonk's-hood ; RANrscuLAOE-k. 

Tlicrc aro in tlie workt perliaps 150 species of -Aconites, cliiefly inhabitants 
of tlic north temperate regions, 24 being Indian. These were figured and 
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SPECIES OF ACONITE heterophyllum 

Atis 


described by Briihl and more recently monographed and boaiitifully illustrated 
by O. Stajjf of Kew. Simultaneously extensive local investigations into the 
Indian production and utilisation of the Commercial Aconites have been 
conducted during the past ten years or so by the Director-General of Botanical 
Survey and by the Reporter on Economic Products to the Government of 
India (ably supported by numerous correspondents and contributors). It 
was a fortunate circumstance also that tho co-operation of Prof. \V. R. 
Dunstan of the Imperial Institute, London, was at the same time secured. 
The researches which he and his collaborators have made, into the chemic-d 


Rerenfc 

Ke^ean-he‘^. 


composition of the ^•arlous roots, .supplied by the Indian authorities (as far 
as possible in a ])arallel series with the botanical samples sent to Kew), may 
bo truly spoken of as having revolutionised our knowle<lge of the chemistry 
and medicinal properties of the Indian Aconites. [f-V. Casli and Dunstan, 

Phil. Trans. Roy. Soc. Lond.^ 1898, cxc., 239; cxcv., 39-97; also Proc.^ 1901, 

08, 384-9 ; Imp. Inst. Tech. Repts., 1903, pt. ii., 40-91 ; Dunstan and Andrews. 

Trans. Chem. *S’oc.,* 1905, 87, 1620-50; also Dunstan and Henrv, Ixxxvii.. 

1650-56.] 

The area of Indian distribution may be described as extending from Afghani- 
stan, Baluchistan, Hazara, Kashmir, Kumaon, Xepak Sikkim and Bhutan to 
the moimtains of Assam, !]Manipiir, an<l Burma. But on tho mountains of Distribution. 
Central, Western, and Southern India no representative of the genus occurs. 

While these interesting plants are thus confined to the lofty mountainous tract-^ 
that skirt tho geographical frontier of India, few drugs are more frequently 
present or more generally understood by the rural drug-dealers — so far as sucli 
knowledge goes — than arc certain forms of the genus Aoonttitin. In fact it 
might be said that the Aconites are very much more extensively used in India 
than in Europe and America. But perhaps the most poisonous forms are more* 
largely emplu\'ud in India as animal poisons — if one might not say as criminal 
poisons — than in medical practice. This circumstance thus enhances tht' 
interest and value of the recent researches. For example, the Hemp Drugs 
CommissKin in their Report (1893-4, 157) mention that aconite is often mixed 
as an adulterant with Indian hemp in the preparation used as a beverage. 

The particular species so employed is not stated, and the circumstance is men- 
tioned as being of interest in cases of poisoning from bhang indulgence. For 
these and such-like reasons it has been recognised for some years past as an 
imperative necessity to be able readily and with certainty to distingui.■^h at 
least the chief qualities of Indian aconites. In other words it has been thought 
that all that was needed to develop a regular and satisfactory trade in Indian 
aconite (and to be able to control and supervise such traffic if need be) was 
definite knowledge of the chief forms that exi»c and the regions from which 
these are severally derived. 

The inquiry recently conducted has resulted in the establishment of four 
forms, or rather groups of forms, of aconite, as being extensively traded in all 
over India, and to some extent regularly exported to foreign countries. But Corairtprrp 
abov’e all, the discovery that not one root but many constitute the Nepal Aconite 
of commerce is a conclusion of tho greatest practical value, which is heightened 
in its significance when it is rodded that very possibly none of the roots sold 
such are derived from the true A. fvntjr. Wall., of botanists, which in works on 
Materia Medica has hitherto alone been spoken of as the Nepal Aconite plant. 

The four forms may be expressed commercially oa follow.s ; — 


I. Non-Poisonous forms, thn active principles of which are 
either Atisine or Pa/nwtisine. Tlic Aconites that may be placed in this 
position are : — 


A. heterophyllum. Wall. ; .Stapf, l.c. 151-4 ; FI. Br. ImL. i., 29 ; p.E.P., 
Royle. lUust. Him. Bot., 1834. 56, t. 13; The Bower Manuscript (Hoernle, 
transL). many passages. \ common plant on the .sub-alpine and 
occasionally alpine Himalaya from the Indus to Kumaon. 

This is the atis, atiulka, patis, etc. (Sanskrit which might be renderotl 

“ antidote ")» but in the more eastern section of its area it receives tho name 
nirhisi — a name more correctly indicative of A. Atis ro(»t, if of 

good quality, should break with a ^hort starchy fracture and pre*4ent a uniform 
milky white surface. The fresh fully grown root is about I to I i inches long, 
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ACONITUM 

ROTUNDIPOLIUM THE INDIAN ACONITE?! 

Jadvar 

and perhaps half an inch thick at its upper extremity. In structure it is of a 
miiform wliitc farinaceous substance within ; transverse sections seem to consist 
of four, or sometimes iive, isolated cambium strands, the vessels of wliich slu)w 
prominently the radiating wedge-shaped formation. 

The discovery made by Dr. H. A. D. Jovvett tliat the alkaloid I'xists in very 
small proportions, destroys any chance for the drug in the future ; and the still 

Inert. more recent opinion that it is inert, has no antiperiodic \irtiio {arrived at 

by the expert Committee appointed by the Government to iu\'estigate the 
Indigenous Drugs of India), renders it neces.sary to remove the rt)ot iri)m con- 
sideration as a drug, except as a mild bitter tonic. Several European and Xativo 
merchants and cliemists furnished mo with parcels of tlie roots of . 4 . putiaatum 
under the name ntw, and others of the true atia largely adulterated witli 
-4. i>a/mali(iji. These facts may be accepted as showing that in Indian pliar- 
rnacy the two roots are regarded as similar, if not identical in pn)p<‘rties. 
[C7. Taleef Shereef {Playfair, transl.), 1833, 8.] 


D.E.P., 
i., 98. 
Bikma. 


Jadvar, 


A. palraatum, D. Don.; 8tapf, l.c. 156-8; PL Br. IniL, i., 28 
{excl. sijn.) ; Agn. Ledg., 1902, No. 3, 89. A .spei ios met with in tlio 
alpine Iliinahiya of Nepal, Sikkim, and South Tibet, at altitude'^ of fiom 
10,000 to lo.OiXJ feet. 

This is best known iiy tho names bikma, binknia. imllima, rakhina. aiul >url}i.ii. 
In Sikkim (according to Mr. C. Gilbert Rogers) it is tlii> ki lo-bikhiima (or wliite 
bikhuma, the black bikhuma being A. lafiuinfntn). The word i>ik}tu}nci or 
bikhma might be translated “ resembling-fei'A-A." but also has tho meaning of 
non-poisonou.s bikh. So also nir-biah means free from poison (hish). It seems 
probable that while that is the meaning of nirviahi, the wore! often confused 
with it — nirviaha — denotes an antidote to poison. The nirviaha most quoted 
by writers is the substance separately designated jadvar. The late Dr. Jloodeen 
Sheriff paid much attention to the subject of the jadvars of modern Indian 
pharmacy, and one at least of those he described would seem to be tho root of 
4 . paimntuiii. It has come to me from all parts of India broken into short 
lengths and often bearing the name jadvar. M'hat the riirviahi or jadvar of the 
Ancients may iia \'0 been is a subject lieyond the scope of this work. 

As met with in commerce bikhma root is pah'-brown ; it exists for tlu' most 
part in long striught piece.s, sometiiucs twisted togetlior. hut is never couijilotcly 
pyramidal. The fragments range from 1 to ;t inches in length .ind j to + incii 
thick. In structure they are almost pure white, are of a starchy consistence 
and. on tranverso section, show' a double ring of large though inconspicuous 
cambium strands in the form of circular or horseshoe-shaped patches. It is 
perhaps the most easily recognised of all the Indian commercial aconite roots. 

The alkaloid present m this root h<is been found identical with tliat of . 4 . 
Urtrropn,,ii„„,. and it is thus impossible to put faith in its reputation as an 
antidote for poison. But according to Dutt, the Sanski-it name for A. hetero- 
pHyintu, IS ativiaha or ataicha. a circumstance if correct that would conhrm the 
identical properties of aiia and bikhma. 


D.E.P., 
i., 96. 


A. POtundifolium, Kar. et Kir. ; Stapf, l.c. 149-51 ; FI. Br. Ind., 
D violaceum, Jacq.; Stapf. l.c. 144; A. multifidum, 

Royle, lUust. Him. Bot., 45, 56; .4. dissectunij Madden, Journ. As. Boc., 
Beng., 1846, xv., 95 {non D. Don); A. Aapellus, vnr. multifidum and 
also rtgiduni, FI. Br. Ind., i. 29. 

These pretty little Alpine aconites are characteristic of the Western Hinia- 
laya (along with ,i. heter.,pi,yil»>u) between the area of tho poisonous forms 
ot the hast and Central Himalaya and that of tho poisonous forms which re- 
appear on the e.xtreme West. They have no commercial value, though in the 
Punjab these roots are occasionally seen in the drug-shops, and appear to he 
known a.s tilia kachang or dudhia. They can with ditlicultv bo cUstinguisheil 
iroiil the roots of , 4 . heteropfiythtw. 


H* Poisonous AGonitos tliat couto-in bikhaconitine fin ouG spccios) 
and pseudaconiUne (in some at least of the others). These roots are in 

^ Aronite,” hish, hikh, etc. 

[Cf. Herbert, Trarel.a, KiTT. 369.] They cu.i very appropriately, therefore, 
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ACONITUM 

I’oisoxors ACONITKS ruXTAlXIXU BIKHACONITINB spicatum 

Nepal Aconite 

be colleotivelv dcsi^nati'd as the East Hinialavan Aeonitps, for althoiijih 
one species exists in Kunawar and two in the mountains of Assam and 
Manipur, their headijuarters eommenaallv are Sikkim and Nepal. They 
are the Nopal Aconites of the shops of Ualciitta. The important forms of 
the series are : — 

A. Faleoneri, Sktpf, I.c. 16.'5-5; A. feror, Roijh\ lllust. Him. BoL, 

•17 (in part) ; FI. Br. Iml., i., 28 (in part). 

This plant occurs in tlie siih-alpino aiul alpiiio Hiinalayih of ('hirhwal, and 
a well-marked variety of it {which Stapf calls iatUohttnt) Avas eollectt'd hy 
iNIr. IMinniken in Xagli, Bashahr, where it is known as kalamohra (nr the very 
poisonous rnolira). 

A. laclniatum, Stapf, I.c. 168-9 ; A. ferojr, car. laciniata, Briihl, 

I.c. V., pt. ii., 11 (in part) ; Ayri. Ledy., 1902, No. 3, 96. 

This plant comes from the su)>-alpine and alpine Sikkim, where it is Sikkim Aconite, 

called (so Rogers informs us) kalo-hikhuma — a name that (hmhtlcss would 
mean the poisonous hikhunta^ in contrast with the nun-poisonous hikhuma 
{A., itaituttiutn above). This isolation of A. laeiniittmn from the true bikh is 

interesting and important. It shows that it is recognised locally as only a 

sulistitute or adulterant for the true root, and in fact it would seem to be ex- 
clusively so used. Apparently it is the kalabachnag of Moodeen Sheriff, and 
very possibly the kalakut of other writers. The root is if anything larger tlian 
the most prevalent “Nepal Aconite’' of Sikkim (. 4 . below) and 

has numerous circular scars, indicating fallen lateral roots, so abundant and 
regular as to resemble nodes or joints. In transverse section tlie tuber seenw 
to differ from tliat of .4. npUuttun hy the absence of the so-called inner ring of 
vascular strands enclosing the pith. 

A. lethale, Griffith : Stapf, Lc. 175-6 (the Mi.shmi Aconite) ; and 
A. nag’arum, Stapf. Lc. 176-7 (the Naga hills and Manipur Aconite). 

It is probably safe to regard these as the most eastern members of 
the series. 

Stapf views the aconite of the Akluw as being very possibly tlie true 
- 4 . [Cf. Lowin, Arrow-poisons, in \*irchow, Archiv. Path. Anat, 

and Phys., 18‘J4, 138, 

A. spicatum, Stapf, Lc. 16)5-8; A. ferox, var. splrata, also var, D.E.P., 
crassicaidis, BriihL Lc. v., pt. ii., llU; .4. ferox, FL Br. Ind., i., 28 (in i., 87-91. 
part); Ayri. Ledg., 1902, No. 3. 94-6 (in part) ; and later by Dunstan Wepal 
and Andrews, Trans. Chem. Soc., 1905, Ixxxviii., 1(336-50. This is Aconite, 
the most abundant, most robust, and most characteristic species of 
alpine Sikkim and Ohumbi. 

The chief Nepal Aconite ” of Iiulian commerce, the hikh, hish, the ativasu 
(very poisonous bish) of Sir Walter Elliot; tlio mitha-bish, .'dringi-hisk, dngru, 
bewhnag, or tnlia of Indian wTiters, and the singia jur or singia khar of TakeJ 
Shereef (Playfair, transl.), 18.33. 107. Its poisonous principle ha.s l)een called 
bikhacofutine by Dunstan and Andrews, and dc.scribed as closely related to 
pseudaconitine both in its chemical properties and physiological action. 

The roots are very large, and when fresh are soft, flexible and palc-coloured, 
but w'hcn cpiite dry tlicy are hard, dark brown or black externally, and of a 
brownish-reti internally. The half-dry root when cut resembles horn (hence 
the name singyi or singyn-his), but as it matures and dries it becomes hard and 
has darker-coloured portions developed as embedded irregular patches within 
the tissue. These patches often appear like resin in consistence. In transverse 
section Stapf sa\'s the tubers are seen to possess cambium strands, continuous 
and forming a more or less sinuous ring. The secondary sieve-strands of the 
mother tubers are not encased in sclerenchymatic sheaths. Tiie samples 
examined by me might perliaps be properly tlescribed as ha\ing the vascular 
strands in the form of an irregular sliarply pointed star, €ucit>sing a small central 
pith surrounded by a secondary ring of bundles. To protect the roots from 
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Ijeiiin wcovil-eateii they are often preserved in cow-urine. Tliis may account 
for the (lark colour of some parcels, and may perhaps explain the name kal<i 
(black) (jften given to these, though most writers seem to prefer to translate 
Icala when given to an aconite as meaning deadly. This is the root exported 
from both Nepal and Sikkim to Calcutta. It has been pointed out that Nepalese 
traders have been in the habit of draining their supplies from the Sikkim as 
well as the Nepal side of the Singaleelah range, but that recently the facilities 
of the Himalayan Railway at Darjeeling have begun to make the Sikldm supply 
b.\- far th(' most important. As indicative of the very poisonous nature of this 
plant, mention may be made of the fact that the sheep have often to be muzzled 
in the Sikkim Terai. [Gf. Kew Mus. Guide, 1907, 9.j 


III. Poisonous Aconites, one at least of which contains 
pseudaconitmc ; they are in Northern and Western India traded in 
as “White Bikh” safed-bikh, safed-bachnag or some ’derivative of the 
word mohra (a word which like bikh denotes a deadly poison). They also 
constitute grades of the so-called “ Nepal Aconite ” of Indian commerce, 
and are the Central Himalayan Aconites, those found in the shops of 
Upper and Western India. 


Bashahr 

Aconite. 


i'oison'His 

iiOUt'V. 


A. deinorphizum, Slapf, l.c. 158-60; A. ferox, var. atrox. Watt, 
Aijri. Ledg., 1902, No. 3, 97 (in part). 

This interesting plant was collected in Bashahr (Jani Kanda) by Mr. Minniken 
and said to bear the local name of mohra, but it is believed by Stapf to have 
been very possibly the maura bikh of Cleghorn, the miiha-dudya of Aitchison 
[Trade Prod. Leh, 175), and the plant referred to by Madden (Journ. As. Soc. 
Beng., 1840, xv., 95). It is thus very possibly met with throughout the 
Central Himalaya from Kunawar to Nepal, and has been collected by Mr. Duthie 
in many parts of Kumaon. Moorcroft spoke of the abundance of aconite (possibly 
this species) in Kumaon, and supposed the stupefiant effects of the honey from 
certain localities to be due to the bees feeding on aconite. Dunstan and Andrews 
on the examination of fresh, iiKjre accurately determined roots, have arrived at 
the conclusion that the present species is that which should be regarded as 
affording the alkaloid p-sendnconituip of previous reports. The existence of that 
alkaloid in certain forms of Indian aconite appears to have been first made 
known by Schott (1857), elaborated by Hiibsohmann (1868), and worked out 
in every detail by Dunstan and Carr {Trans. Chem. Soc., 1897, reprinted in 
Agri. Ledg., 1897, No. 19; 1898, No. 3). These distinguished chemists 

give full particulars of the properties of the alkaloid and its decomposition 
products. It would appear that pseudaconiiine may physiologically be regarded as 
identical with aconitine, though very much more active. The chief objection to 
its extended use is the difficulty of obtaining a continuous supply of the root 
of uniform quality. It seems, moreover, probable that this plant is not 
separately recognised by the collectors of and dealers in drugs, but is confused 
with the following : — 


Garhwal 

Aconite. 


White 

Aconite. 


A. BalfouPii, Stapj, l.c. 160-3 ; A. ferox. Wall., PL As. Ear., 
i., 35 (in part) ; Balfour, in Edinb. Neiv. Phil. Journ., 1849, xl\-ii., 
366, t. V. 

This corrcnpoiitls with a huge portion of the .1. feroj-, car. atrojr, Waft {Agri. 
Ledg., 1902, No. 3, 97-8), and includes also 4. fi-rajn car. polywHima. Bi'tihl It 
is met with in the sub-alpine and alpine Himalaya of Garhwal to Nepal, and 
seems to be known by the vernacular names gobriya and banwa or bhanwa. At 
present it is doubtful how far tho following names belong to tins species or to 
. 1 . .- phatikia, kawriya, diliya, dlianla. dhumuriga, jhirina, etc. 

Mr. Duthie observes that every valley has its own names for its aconites, and 
ev(’n (.litferent names for the same plant when of a different shade of colotu. 

The difference between the roots of . 4 . deinom-himttne and A.. Sutmurii is not 
very great. 'I'he latter is shorter and thicker than the former, and has always 
hardened >linrp rootlets attached. The former is that which comes most largely 
into the markets of India as MTiite Aconite, .na/cd-hikh, sa/ed-bachnag. Ac- 
cording to Native opinion it is the most valuable and certainly the most ex- 
pensive form m the bazars. It was furnished to me under the name of 



ACONITUM 

PULSONOUS ACONITES OONTAININO INDACONITE chasmanthum 

Medicinal Aconite 

“ - 4 . Lmn.'' but it would seem tliat north and west of Cawnpore 

this is the hikh of the Indian drug shops, wliereas so\itli and east hikh woul<i bo 
. 4 . HpivalHtn, The white-6iT'/i root is easily recognised : when dry it is brittle and 
white in section, has a farinaceous structure in some respects like that of hikhma, 
but it is distinctly poisonous and must, therefore, be carefully distinguished. 

It is usually about 2 or 3 inches long, broa<lest at its immediate extremity, and 
gradually and uniformly tapered to a long sharp point below. It is nearly 
always perfectly straight and the cuticle is of a chestnut>brown colour, smooth, 
though at the same time irregularly contracted into exceptionally large folds. 

In transverse microscopic section its roots are seen to have an interrupted ring 
of large cambium strands. These are either irregularly horseshoc'-shaped or 
elliptical and arranged round the pith, which frequently becomes cavernous. 

Occasionally also a few single cambium bundles are seen scattered throughout 
the fimdamental tissue. 

I understand that Prof. Dunstan has found, on analysis of a sample of 
white-fe^T’A from Dudatoli, that daughter tubers contain nearly 1 per cent, and 
the mother tubers \ per cent, of pseudacomtme. 

The plant which Briihl named as var. was supplied by Mr. J. S. C. 

Davis of Almora. When received by me the samples bore the namt's jfhiitkia Ahiiora 
{fatkia), and qobaria — names which recall some of those reported by Diithie as Aconite, 
given in Garhwal. Recently Davis has obligingly furnished further material, 
as also a translation of a report which he had receiv ed from the political Pe&hkar 
at Garbyang. It would seem that at Garbyang. aconite root is designated 
mitha but that there are two forms, (a) fatkia and (6) qobaria. The former is 
a smaller and less poisonous plant than the latter. The roots furnished were 
found to have a white farinaceous structure with a single irregular ring of 
cambium strands. 

IV, Poisonous Aconites that contain mduconite. This may be 
accepted as a series that corresponds botanically ^\'ith the most 

valuable medicinal aconite of Europe and America — viz. 

Stapf has shown that the true J, yaj^eUtts nowhere exists iu India. 

The world’s supply of medicinal aconite is, in fact, derived mainly 
from the cultivated plant, and comes very largely from Germany. 

But there are one or possibly two indigenous aconites met with in the 
extreme -western division of the Himalaya and adjacent lulls of the 
Panjdb that seem worthy of a place in this section : — 

A. chasmanthum. Staff, l.c. 142-4; A. Xnpellus, var. spicatum, 

DutJiie, Rec. Bot. Surv. hid., i., No. 3, 37 (in part); A. Xapellus, 

Stewart, Ph. FI., 1-2 ; Dunstan, Agri, Ledg., 1897, No. 19, 377 ; 

A. Napellus, var. Mans, Goris, in Bull. Sc. Pharm., 1901, iii., 112 ; 

A. Mans, Watt, Agri. Ledg., 1902, No. 3, 101 ; also dissectum, Walt, 
l.e. 100 (in part) ; Dunstan and Andrews, Conlrih. to Knowledge oj 
Aconite Alkaloids, Trans. Chem. Soc., 1905, 1620-36. 

This very beautiful species occurs on the sub-nlptne and alpine HiiiniLiva Kashuar aiul 
from Chitral to Kashmir, and also on the mountains of Hazara, between altitudes itazan 
of 7,000 and 12,000 feet. It is the woA-ri of Hazara; tilia, kachanq, dudhia, piutt, 
of the Himalaya, and ban-bal-nag of Kashmir. According to Dunstan and Andrew s 
its roots contain mdacomtine, an alkaloid wliich represents a compound inter- 
mediate between aconitine and psvudaconiiinp Cash and Dunstan (Proc. Poq. 

Soc., 1905, 468) have pointed out that its phj'siological action differs in degree 
only, and not in kind, from the two alkaloids just named. Samples have 
been furnished by Indian chemists and druggists as “ True Aconitum 
Napellus.” One contributor sent it under the name of mitha zaher. Davies 
{Trade Report) alludes to 20 seers of mitha tilia as annually exported from 
Peshawar to Kabul. Moodeen Sheriff mentions the circumstance that a very 
small and highly poisonous root is sold in Northern India but never seen in the 
south. It differs from that of a. \npeHuH by being smaller, shorter but com- 
paratively thicker. The tubers are seen in cross-section to have the cambium 
continuous, forming a more or less sinuous or star-shaped ring. The remains 
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Bed-wood 


THE SWEET-FLAC4 

of tlio -stf'iji are nearly alway^i foiiml on it-; upper extremity. It is nut more 
tlian <me iuel! or an ineh ami a quarter loiiji. Is of a black colour; curved, 
d-nf-.ely coaled with short sharp thorns (lateral rootlets), and is terminated 
by a short, hard, smooth and pointed beak. In the dry state it has a horny 
or eurtilagiimus fracture. 


A. soong-aricum, Sfapf, Lc. fouiicl in Gilgit. 

Gilpit Acoiiitr. Of all the Imlian forms of the jxeuus this comes nearest botanically to 

. 4 . Ltn.t Tlu' root does nut apjiear to find its way to the bazars of 

India. This speeit'>‘ has not as yet ])een cliemically investigated, and it is .lust 
possil>le that it nuu be found to contain aconitine. 


D.E.P.. 

i., 89-102. 
Sweet-flag. 


Oil 


Medicine. 


Fiavourmg. 


Trade. 


ACORUS CALAMUS, Linn.; FI. Br. Ind., vi., 555; Aroide.®. 
The Sweet-flat;, hncha, shndgrantha, vashanibu, etc. The imported Persian 
rhizome is known as hdl-mch or bdl-vekhand. The medical treatise which 
(■oi!stitute.s The Bower Manuscript (Hocrnlc, transl.) makes repeated 
mention of this drun. 

It is the ('cJ'imus! aromalivits of rnedijeval writers, and possibly tlie -4coron 
• d the (irooks. It a scrni-aqiiatic herb occurring wild and sometimes culti- 
vated. Irom Kadimir to Assam, Manipur and Burma, and to the mountains of 
(Vntral, Western and Southern India It is most abundant between altitudes 
of 2.000 and ti.OOO feet. An essential Oil prepared from tlie leaves is used in 
Enjzland in the preparation of a hair-powder, and from T3 to 2'G per cent, of a 
yellow neutral essential oil may be extracted from the rhizomes, which like the 
other part'< of the plant owe- their property to the glucoside acorin. Gilde- 
meister and Hoffmann {Volatile Oils (viTitten under the auspices of Schimmel & 
Co.). 302) say that thougli the oil has been repeatedly examined no satisfactory 
inj-iight into its chemical nature has been obtained. It is used in “ the manu- 
facture of liquors and of Init is less in demand than formerly for medicinal 

purposes. 2s’ati\e medical practitioners consider the rliizome in large doses 
an emetic, in small doses tonic or stomachic and carminative. It is prescribed 
in cases of fever. rlHuimatism and dyspei»ia, as well as for flatulence, ev’en in 
infants. It is als»* a pleasant adjunct to tonic or purgative medicines, and as 
an aromatic stimulant is reeommeniled for eattirrh and distressing coughs. Dr. 
Childe, Second Phy-^ician to the Sir Jain.setji Jijibliai Hospital, Bombay, tried an 
authentic tincture for nnilaria, dyspepsia, dysentery and chronic bronchitis, 
and after careful experiment pronounced it inert. Linsclioten, who studied 
the cultivation of sweet-flag in Gujarat and the Deccan (a.d. 1508), mentions a 
preparation called aratii (<1 mixture of the rhizome of sw’eet-flag w-dth garlic, 
cumin seeil.*;, salt, sugar and butter) wliich was used as a strengthening medicine 
for hor.ses. Nicholf-on {Man. Coimbatore, 247) refers to its use in the treatment 
of foot and mouth disease. [Cf. also Taleef Skereef (Playfair, transl.), 1833, 34.] 

It is generally stated tliat a considerable demand exists for sweet-flag spirit 
as a Flavouring for gin, l>eer, etc., and that the supply is obtained from the 
Broads district in Norfolk. In India it is said to be similarly employed in the 
manufacture of aromatic vinegar. The rliizomes of the bazars como mostly 
from tlie lower hills of Northern and Etvstern India, Imt the imported Persian 
mot is the most expensive. As an illustration of local Trade, it may be 
olisorved tliat Mr. Coldstream mentions an export duty charged on sweet-flag 
in Sarmor State, but the root ran be purchased there at the rate of 12 seers 
per rupee. No particulars are available as to the total Indian trade or the 
lf»rcigu exjH’rt';. if sucli exist, but a largo supply is obtainable. Sir W. Lawrence 
{Valley of Kashmir, 72) speaks of it a.s an abundant wild plant in Kashmir, and 
tlie ^ame is true of mt)‘;t if not all of the warm temperate tracts. [For Chemical 
and ^Icdical opinions an«l results consult Thoms, Archiv. der Pharm., 1886, 465; 
Yearbook Pharm., ISSU, l(il ; I88S, 1-3! ; Journ. Chcni. Indnst., 1001. xx., 833, 
1237; 1002. xxi., 120.%: I003. xxii., 317; Phormacog. Ind., iii., 539; Kanny 
Lcill Dry, Indiy. Drugs, 0 ; H.H. Sir Bragvat Singhji, Hist. Aryati Med. Sc., 
52 ; etc.] 


D.E.P.. ADENANTHERA PAVONINA, Linn. ; FI. Br. Ind., ii., 287 ; 

Ee^dSandal- Gainblp, Man. Ind. limbs., 287; Cooke, FI. Pres. Bomb., i.. 438, 
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ADHATODA 

TNS.K(!T!C[[>K and ANTISKPTK’ vasica 

Basunti 

Ked-wood (<>L*cajrioii,dl\’ c.dlod Rod Sainlal-wood or Coral Wood), the rvktn 
kanchav, rnkta kumhah muiaiHiy mmuJakaidu thorlwjunj, vaL hari-gumchi, ci^i. 

Sonietiiiies incorrectly calh'd ntkln-rhandnn (/*/#**•«<*/<>' />/»% A largo 

deciduous tree met witli in the moist for<‘sts of Bengal, Assam, Bomba}’, ^ladras 
and Burma, and readily prupagati'd by seed. A Gmr {nxfdatia) is said to ho i;uin. 
afforded by it. The wood is powdered and used as a Dvk, and is the red pa-ste Ujc. 

{iilak) witli which the Brahm.ms colour their foreheads afti'r bathing. Taylor 
{Topog. Stat. Ddrcft, lS40, 53) says inh'coction of both the seeds and wood is used 
in pulmonary affections, and as an external application in chronic ophthalmia. 

The I’lMBKR is much emphiyed for liousc-huilding and cabinet-making. The Tuul>pr. 
seeds, which are sometimes eaten, are ]»right red and therefore used for Domestic, 
rosaries and as weights (about 4 grains). Ground to a paste vvifli borax they 
form a useful cement. 


ADHATODA VASICA, A>v*.s ; FI. Br. Iml, iv., 540; Acan- 
THACE.^:. The arusa, adidsa, hahiSy rasa, basunti. rus, adkatodi, majia, etc. 
A sub-herbaceous bush, found throughout the. warmer tracts of India up 
to altitudes of 4,000 feet, and usually very abundant on the Hub- 
Himalayan tracts but much loss common in Western and Soutliern 
than in Eastern India. Gregarious and found in large patches, but 
where it does not grow as a weed it is often semi-cultivated in hedgerows, 
and under these latter circumstances often attains the proportions of 
a large bush. 

Hooper {Handbook lynp. Inst.^ 1807, scr. No. 10) incorporates all the in- 
formation available up to that date and should l^e consulted. Subsequent 
investigation has mainly consisted in careful therapeutic tests, with the object 
of ascertaining the mkdicix'al value of the plant. The results of the inquiries 
will be found in the Report of the Indigenous Drags Committee of India (i.. 38, 
68, 183, 385-418, 407). It may be observ(*d here that the verdicts of recent 
trials in Indian hfispitals may ho said to confirm belief in the plant os affording 
relief in chronic bronchitis and asthma, V>ut to preclude acceptance of its reputed 
virtue in cases of phthisic. The medicinal propertie.s of this plant are mentioned 
in The Bower iManusenpt, recently translated by Dr. Hoernle. It is there 
called vrifiha (85. etc.). 

The leaves are sometimes boiled with the sawdust of jack-wood to make a 
yellow Dye. They seem to he most fre<juently employed, huwev’er. as i.>r with 
Manure, being either put on to tlie fields just beft*ro tlie rains and ploughed 
in, or scattered over rice-fields recently flooded. It does not seem established 
whether this agricultural utilisation is a.s a preventive against noxious insects (see 
below), or in recognition of the (juantity of potash which they contain. At all 
events it is one of the principal phmts employed in India for the preparation of 
pearl-ash. It appears also to be used not infreqienitly for gunpowder Charcoal, 
and in Bengal the wood is turned into Beads. In theNaga hills the stems are 
used in a kind of augury. 

Considerable differem-e of opinion prevails regarding the use of as 

an insecticitle and antiseptic. In Th*' Journal of the Pharmaceutical Society 
(April 7, 1888). Hooper announced that lu' h.ul discovered the active principle 
of the plant to he an alkaloub winch he called vasicine^ but sev’en year.s later 
Prof. Giacosa of Turin (at the instance of Sir Lauder Bnmton) threw some doubt 
on this discovery, by stating that though ho had found the leaves rich in 
potassium nitrate (and therefore a valuable green manure), he had found no 
alkaloid. In 1807, however. Hooper's <liscovery was fully confirmed hy Dr. \V. G. 
Buorsma Java, vho added interesting suggestions as to the UbC of vasicini' 
both as a drug ami as an insecticide. .Although the insecticide property wn\i!d 
thus seem established, it has been f«nuul by pra<-tical experiment that vasicine 
cannot bo used, jis at pi esent available. A tartrate is in the market, but cheaper 
and equally efticitcious insecticides already exist. The use of the leaves, both 
as a green manure and as a poisiin to pests, especi<tlly on inundated ground 
(originally pointed out by me in 1SS7), might with advantage he further in- 
vestigated and reconmiende<l t«» cultivators in localities where the plant abounds. 
[Of. Taleef Shercef (Playfair, trand.), 1833, 12; Voelcker, Improv. Ind, Agri., 
1893. I07.j 


D.E.P., 
i., 108 - 10 . 


Mciliciue. 


Dye. 


Domestic. 


Insectii'i'lo. 


Manure. 



MARMELOS 

Gum 


THK BAEL TREE 


D.E.P., 
i., 117-24. 


History. 


Varieties. 


r'uItivatcJ And 
Wild. 

Intosication. 
Fish Foisoa. 


C iiitivAtion by 
reed or Root 
Cuttings. 

Mdtunty. 


Fruiting Season. 


Gum. 

I’ropertics and 
Uses. 

Cement. 


Va^ul^h. 

Glue. 


.®GLE MARMELOS, < FI. Br. Ind., i., 51fi ; Cooke, FL 
Pres. Bomb., i., 192 ; Duthie, FI. Upper Gang. Plain, 143 ; Prain, Beng. 
Plants, i., 305 ; Eept. Cent. Indig. Drugs Comm., i., 137-40 ; the Bael 
Fruit ; Rutace,?:. 

A small tree found here and there both wild and cultivated tliroughout 
India and Burma. It is sacred mth the Hindus, the leaves being specially 
suited fur the worsliip of Siva (Jones, As. Res., 1790, ii., 349-50). It is all 
but universally known by its Sanskrit name hilva, a w'ord which appears in some 
form, such as bel or bael, in most modem languages. The fruit is generally 
called sriphal. By the early European WTiters it was called Cydonia Bengalensis 
f>r Bengal Quince, and by others w'as confimed with Crnttera i-ellgiosa (which 
see. p. 429). Garcia do Orta, followed by his reviewer Clusius {Arom. Hist., in 
Hist. Exot. PL, 1605, 233) early in the 16th century, called it Mannelos de 
Bengala, and he and other writers make special mention of the value of the 
fruit in the treatment of dysentery. Jacobus Bontius (Hist. Nat. et Med. Ind. 
Or., 1629, in Piso, Ind. XStri. re Nat. et Med., 1658, 98) terms the fruit Malum 
cydonium. Rheede (Hart. Alai., 1686, iii., t. 37) calls it covalam, but 
Rumphius, who wrote in 1750, makes no mention of it. Turning now to the 
Arab authors ; Serapion describes three drugs under the names bel, fel and sel, 
but does not sufficiently distinguish these one from the other. Avicenna treats 
fel and bel as s\-nonymous, and tells us that it is a drug with virtues very similar 
to the “Apples of llandragora.” [Cf. Paulus xEgineta (Adams, transl.), lii., 448.] 
The Alalhzan-el-Adu'iya describes the fruit as cardiac, tonic and astringent. 
In ancient Sanskrit poems this tree is frequently alluded to, and by Hindu 
physicians it is much extolled. [Cf. The Bower Manuscript (Hoernle, transl.), 
14, etc. ; Pharmacog. Ind., i., 277.] 

There are believed to be several varieties, distinguished by the size and 
shape of the leaflets when taken in conjunction with the size, shape and texture 
of the fruit. The main distinction may be said to be into the wild state, with 
sm-all, hard, round, very astringent and unpalatable fruits having numerous 
seeds, and the cultivated conditions with large, often oblong fruits, having 
frequently a comparatively soft rind, a richly flavoured and copious pulp with 
only few seeds. It has been observed that whilst in Northern, Western and 
Central India the wild fruits are very intoxicating and are often used as a fish 
poison, no such character attaches to the cultivated fruit. This curious ob- 
servation deserves further inquiry. From the Panjdb comes the statement 
that a form known as kagzi has a conically shaped fruit, while the cultivated 
plant generally met with is known as bxl, and further that the wild condition (with 
small round fruits) is distinguished as the billan — a name given in other pro- 
vinces of India to fmoiiia, [Cf. Joret, Les PI. dans L'Antiq., 1904, ii., 285.] 

The bael is usually grown from seed, but in Burma advantage has been taken 
of the fact that it frequently sends up shoots from the roots, to propagate the 
approved races by root cuttings. It is generally stated that in from 5 to 8 years 
the plants will begin to fruit, and that when about 25 to 30 years old, the trees 
may be regarded as in full bearing. When grown for medicinal purposes only, 
a small round fruited form, much Uke the wild plant, is preferred, and it is main- 
tained by the Burmans that the best results are secured W'hen that plant is 
grown on dry, open, rich soil. 

Bael takes ten months to ripen, and it may be said to come into season usually 
during March and April. In some cases it can be had in December, January 
and February, but in such instances the fruit has most probably been forced. 
On the other hand, fresh fruit may be procured as late as June, having been 
simply left on the trees until required. 

A reddish-brown Gum is sparingly obtained frona the stem. A gummy 
or mucous substance is secreted within the cells of the fruit, and thus 
around the seeds. This is universally used as a Cement, and if carefully 
mixed with lime will be found a clean and useful article that will set 
rapidly and firmly. It is reported to be obtained more copiously from 
the wild than the cultivated fruits. In Northern and Central India it 
i.- in .special demand for the constrm tion of wells, since it sots firmly, 
takes a fine polish, and i.s not affected by water. The pure mucus is 
spoken of as a valuable Varnish for pictures and as a gum or glue of 
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Bael Fruit 


special iiiurit. where extra securitv and, at the same time, neatness are 
desired. It is reported to give brilliancy when added to water-colour 
paints. In Burma it is commonly mixed with paint as a dryer and to 
give a glossy surface. But perhaps the most remarkable use of this 
substance is that recorded in connection with the Madras Presidency. 
In Madura it would appear that the yoyis (Hindu devotees) employ the 
pulp of the fruit as a half am or substitute for oil. For this purpose a 
ripe fruit is placed on the hearth until it bursts. The pulp is then re- 
moved from the shell, and a little water worked up with it until a glutinous 
material has been produced. After being purified, the pulp is rubbed 
over the body. A bath is then taken, when the pulp acts as a detergent 
and imparts a refreshing and cooling sensation. Of South Arcot it is 
stated that the mucous fluid only is used for the above purpose, and that 
it is rubbed on the hair in place of oil by the poorer classes or is emploved 
as Soap in washing garments. The Dutch in Ceylon used formerly to 
prepare an Essential Oil (or altar) from the rind, known as Marmelle 
Oil (Journ. Agri.-Hort. Soc. Ind. (Proc.), 1857, ix., 131). A Perfume 
is also distilled from the flowers. 

The Medicinal properties of bael fruit are so well known that they 
need hardly be detailed. The fresh ripe fruit is eaten as an article of 
Food by the poorer classes only, more especially the aboriginal hill tribes. 
By others it is mainly consumed as pickles or preserves or as a refreshing 
and mildly laxative drink or sherbet. Most writers say that the half- 
ripe fruit is extensively employed in India as an astringent, digestive and 
stomachic, and is prescribed in diarrhoea and dysentery, and often proves 
effectual in chronic cases when all other remedies have failed. For these 
purposes, however, according to some writers, the wild fruit is preferable 
to the cultivated. It is certainly much more astringent, contains a larger 
amount of the gummy substance already mentioned, but has an objection- 
able quantity of seeds and only a very small amount of pulp. On the other 
hand. Colonel J. Parker (Medical Storekeeper to Government, Bombay 
Command) writes (iJept. Cent. Indig. Drugs Comm., l.c. 138), “Natives 
do not use the unripe fruits for medicinal purposes, but the pickle prepared 
therefrom is considered to be admissible in illness when other forms of 
pickle are said to be contra-indicated. The half-ripe fruit is adopted by 
the British Pharmacopoeia, but the rind only of the ripe fruit is used at 
this Depot in the manufacture of Extractum Belae Liquidum.” Moodeen 
Sheriff recommends for medicinal use a syrup made of the pulp of the 
ripe fruit, as more especially serviceable for chronic affections, and a 
powder of the pulp of the half-ripe fruit for acute diseases. He says of 
the last preparation that it is specially useful in altering the nature of 
dysenteric motions rather than in reducing their frequency. 

The sun-dried shoes of bael (generally known as belgiri) may be seen 
in every drug shop of India. They are not supposed to be injured by 
time, if kept perfectly dry, but in Europe the same beneficial results have 
not been attained with this drug as in India, a circumstance explained 
by European physicians by the theory that the dry slices deteriorate 
when kept for more than one season. Dymock .says, “ The best pre- 
paration of bael-fruit is a Marmalade made from the full-grown but 
still tender fruit, cut in thin slices ; it keeps well, which is not the case 
with the conserve made from the pulp of the ripe fruit that is usually 
met with in the shops.’’ 
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THE KAEL TKKK 


^SCHYNOMENE 

ASPERA 
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In adilition to the fruit, the root-bark is viewod as meilirinal inn! 
einjiloveil in t!i<' treatment of intermittent fevers. The former is one 
ot theehief ingredients in the much-talked-of dasamula of Hiinlu medicine 
— a preparation from ten roots. The leaves wdien fresh are made into a 
Poi'LTiCE and used in ophthalmia and maggot-infested wounds. The 
Juice expre.ssed from the leaves is bitter and pungent. Diluted with 
water it is highly sjmken of as a remedy in catarrh, fever and biliousness. 
It may be preserved by being boiled in oil. The leaves are eaten in order 
to destroy the desire for food, and are so employed by smlhus. Bael fruit 
is emploved in the treatment of scum in vinegar manufacture (seep. 1110). 

The Timbeh, yellowisli-white, mottled, close-grained, hard, has no heart- 
wood, is not very durable and is readily attacked by insects. It weighs from 
40 to oO lb. per cubic foot. When freshly cut it has an aromatic smell. Ac- 
cording to certain Hindus it is sacrilege to cut this tree down, but chiefly when 
cultivated and more especially when near temples. In the wild state, or when 
the tree has been neglected or has been killed, it may he felled and the timber 
utilised even for fuel or charcoal. It is used in the construction of sugar and 
oil mills, carts, agricultural implements, and, according to some writers, in the 
eonstriietion of idols, combs, and beads for certain rosaries. In the Institutes of 
^lanu (ii., 45) the wood is given as an alternative with that of Buten frondosa, 
whence the Brahman sticks may be made. 

Although there must be a very large local Tkade in bael, notliing in the way 
of actual returns can be quoted. The dry fruits sell at about Rs. 1 per 100 and 
the green fruits at less than half that figure. The dry pulp (belgiri) can be 
purchased at about Rs. 20 per cwt. Although several firms, such as the Great 
Etistem Hotel Company, Ltd., in Calcutta, regularly manufacture the mar- 
malade. the article does not appear to be exported to any appreciable extent. 
In the London “ price-current,” quotations are given of dried and sliced fruit 
fetching from Id. to 4d. per lb. It is often observed, however, that the market 
is neglected and the demand very limited. 

The dried fruits, with pulp excavated, are largel\' employed ns boxes in 
which to st<ire medicines, sacred ashes, etc. Small ones are beautifully carved, 
and made into Sncff-bo.xes. A consider.thlo trade is done all over India in 
these ornate boxes, but it is feared that the majority may in reality bo 
made from the small hard fruits of ferouiu, rather than of .t'.yir. In the 
snuff-boxes made at Peshawar there is a considerable export to Kabul and 
Lower India. Ganjam, far to the south, is famed for its eliarmingly carved 
snuff-boxes — these show tho 10 incarnations of Vishnu. Charged with gun- 
powder, the small dry fruits are also employed us bombs in Firework exhibitions. 
Very young fruits (about half an inch m diameter) are used as Beads and are 
arranged alternately in necklaces with the seeds of Eta-urarinis Oanltrus 
(the rtidrak). These are specially worn by religious men of tho Siva sect. The 
wood ground down on a stone to a paste, with a little water, is often employed 
alone or in combination with sandal-wood to give the white transverse caste 
markings on the forehead of the Sivites. 

[The following works may be consulted, in .addition to those indicated above 
or mentioned in the Dictionary — Buchanan-Hainilton, Stat. Acc. Dinaj., 1833. 
1.53; Journ. As. Hoc.. 1819, vii., 264; Ainslie. d/af. Ind.. 1826, ii., 188 Taleef 
Sherref (Playfair, transl.), 1833, 42, .54; Journ. Aqri.-Hort. Soc. Ind. (Proc.), 
18.57. 133 ; 18.59, x., 157 ; 1863, xii.. 348 ; 1865, xiii., pt. ii., 61 ; 1869 (n.s.), i., 
pt. ii.. 58; 1872, iii.. pt. ii., 14-26; Basil, Agri. Lohardaga, 1890, i., 130: 
Momleen Sheriff, Mat. Med. Mad.. 1891, 84-7 ; Bull. Dept. Agri., 1896, Nos. 2, 8; 
Innes, Jungle Prod., 1898, 8; Banerjei, Agri. Cuttack, 1893, 191 ; Woodrow, 
Gard. in Ind., 1899, 217 ; etc., etc.] 


D.E.P., .^SCHYNOMENE ASPERA, Linn.: Roxh.. Trans. ISoc. Arts, 

1 ., 125-6. xxiv., 156 ; FI. Br. Ind., ii.. 152 ; Gamble, Man. Ind. Tirnhs., 

Sola Pith. 1902, 237 ; Prain. Benrj. Plants, i., 418; Duthie, FI. Upper Gang. Plain, 

1903. 271; Legujiixosa:. The shola (Hind.). so?a (Beng.)— a word 
corrupted into solar by Englisli writers and manufacturers ; is also 
atunetc, benda, pani (water)-i«^i7a, hagdia, kagdia-dhendm, etc. The 
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MANUFACTURES OF SOLA PITH 


^SCHYNOMENET 

ASPERA 

Sola Pith 

present species is often desijrnated in Bengal and Assam, hhat (white or rice- 
like)-.s’o/a or phul (flower or soft)-.5o/a, in order to distinguish it from — 
indica, Linn. ; the kat or hath (hard)-5o/a, huhila, kathia- 
(Ihendor, etc. The chirmilU or sirmilli is Seshanhi and not ^TJsrkt/- 
tiometie — a plant often used as a substitute for sola. 

The former species is a floating bush, with sensitive leaves, found on land Habitat, 
annually inundated or within tiie margins of tanks or lakes throughout Bengal 
and the greater part of Assam; is frecpient in Burma anti also present in South 
India. The latter, a taller more bushy plant and much k'ss aquatic in liabit, 
rt'presonts the genus in the other provinces, is found in Bengal, Assam and 
Burma only abo\'e watt'r-levei, or on land temporarily floodetl. Xeither species 
is systematically eultiv'ated, hut in November anti December the upper portions 
of .f-:. nspetn bearing pods ar<‘ silvered aiul tlirown on the water and tht' Dktnhution. 
seeds thus become self-sown. The roots also arc ptTonnial. By February- Se.isotis. 
aVIarch the pods are ripe and the pith-yielding shoots over-ripe ; the !>tem then 
becomes tlry, shrunk an<l discoloured, Avlulst a large cavern forms along the 
centre. The plant usually grows in from to 4 <ir feet of water, and when 
found living above water-level it a[)pears to l>e unhealthy. It is oftt'U seen 
in the corners of rice-fields, but as a rule is vievvetl as a pernicious wet'd, anti 
accordingly uproott'd. 

Roxburgh would appear to havt‘ Immmi tlie first per.son to draw attention 

to this plant and its economic u.st\s. He recommended its adoption as a sub- 

stitute for cork in the manufacture of swmiming-jackets and lifeboats. But CorkSubstitutos. 
it is curious that he makes no mention of its use in the construction of hats 
{eola-topis). In Bengal and As.sam the workers in Pitil usually belong to the iianuf.xcturcrs. 
Maiakar or caste of Hindus, who as a rule acepuro the hereditary and 

exclusive privilege of manufacturing garlands for ceremonial u.se in certain 
districts. The thicker portions of the stems only are cut into lengths of 2-3 feet, rrqi.iration. 
These are tied into biuidles and stored until dry, when the brown bark is re- 
moved and the pith cut up an required. If intended for the manufacture of 
hats, caps, or frames of puggries, it is split into thin sheets. For this purpose 
the stern is held in front of the operator and with a long thin, shari? knife 
is stripped spirally, the knife l>eing made to travel round and round stnppmcr. 
witliiu the thickness until the whole stem is reduced to a sheet not 
much thicker than note-paper. Hats. etc., are worked up on wooden or clay TT.it-:, etr. 
moulds, and, if honestly made, are built up layer upon layer of sola sheets 

pasted one on the top of the other. By dishonest makers a large proportion 

of paper is intermixed with the pith, thus adding greatly to the weight of 
the hat and lessening very materially its insulating power (to the rays of the sun) 
wherein lies the superiority of the pith hats (sola-topis) over all others used in 
the East. 

In. the Roorki district the pith from -K. is very largely used for 

sola-topis with a surface-dressing of Bengal pith. Owing to its hardness, this 
form of pith cannot be split into the very thin sheets needed for flower manu- Flowor 
facture. If pjith be required for this purpose, or for weaving into mats, the -'t-^nauctur-'. 
debarked stalks of -E. nnpera are drawn between bamboos fastened upright 
in the groimd at various distances apart, or are flattened by means of smooth 
stones. By either of these methods the pith is compressed, and will retain the 
form thus given it until moistened, when it again expands. To make a flower, 
the strips of sola are compressed in such a manner that in transverse section 
they are more or less triangular in shape, and along the surface, corresponding 
to the base of the triangle, parallel lines are cut. The strips are tlieii sliced 
transversely with a sharp knife into very thin pieces. Tlie pointed ends of the 
triangles are inserted into slits made on another stick of sola^ intended as the 
stalk of tlie tk^wer. When the required parts have been thus inserted into 
their places a brush, moistened in green-coloured water, is made to touch the 
outer whorl of triangles. These instantly expand and become the sepals of 
the rose or other flower. A brush, moistened in pink or other coloured water, SwpU whpn 
next touches the inner whorls, and these, obeying the magician's wand, expand nioistened. 
into petals, and are bent wliile still flaccid into the desired positions. The slits 
cut lengthwise along the compressed sticks of sola are now seen to open out 
into petaloid teeth. Stamens are formed of thin strips of pith, upon the ex- st.impn3 or 
tremities of which, particles of sugar (from a colouretl saccharine fluid) have 
been ma<le t<» irystallise, thus forming glistening anthers. Floral buds are 
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SOLA AND SOLA SUBSTITUTES 

constructed of stained grains of rice fastened within green leaflets of sola. [Cf. 
Ind. Art at Delhi, 1!)03, 169.] 

The three "reat centres of this art mar be said to be Dacca and Man- 
dalay for small and large flowers respectively, and Tanjore for models ; 
but the ceremonial craft of the Malakars is practised all over India. The 
introduction of matches has practically rendered obsolete the domestic 
use of sola as a tinder with flint, but the pith is now made into covers 
for water-bottles, stoppers for medicine-bottles, and plugs to widen ear- 
ring holes in the ears. It is also employed as a lining for the tops of 
palanquins and for seats and cushions, as also for the ornate Muhammadan 
tazias used at the Muharram. The cheaper pith of intUctt is usually 
employed for fishing-floats, fishing-baskets, rafts and swimming-belts, as 
it is supposed to be specially durable in water. Where procurable in 
abundance it is said to be especially useful in firing pottery, and the 
charcoal made from it is highly prized in the manufacture of gunpowder. 

The soft sola (.K. rt«i>er«) is used in surgery for insertion into the opening 
of a sinus or abscess since it rapidly absorbs moisture, expands, and thus widens 
the opening, A long article on the Chemistry of Sola by Hanncock and Dahl 
will be found in The Chemical News (July 12, 1895). The leaves of the sola 
plant are sometimes used as a Pot-herb, and an Oil is extracted from the seeds. 
[Cy. aUo Hanausek, Micro. Tech. Prod. (W'inton and Barber, transl.). 1907, 253-5.] 

There is practically only a local demand for solo-pith, and in its un- 
manufactured condition it is hardly ever exported. The best quality is 
obtainable in Bengal, and is carried thence all over India. To this day 
the centre of the Te.^de may be said to be in Calcutta, where the manu- 
facture of sola-topis appears to have originated. No information is avail- 
able as to the trade in the harder pith of .P.'. hitUnt. but it may be 
recognised by the circumstance that the stem is curiously striated on 
the thin bark and has wart-like formations along the striations. A 
central pith is always present in the form of a hollow surrounded by 
a slightly hardened layer. In .7i. iisiH'i’ti the bark is not striated : 
the stem unless over-ripe is quite solid, very soft and of a pure white 
colour. [Cf. Acosta, Tract, de las Drogas, 1578, 241 ; Journ. Soc. Chem. 
Indust., 1903, xxii., 198 ; Der Tropenpflanzer, v., 598.] 

Sola Substitutes. — The lollowing are the chief substitutes ; — 

Aralia armata. Pentapetes phoenicea. 

Cassia mimosoides. Sesbania paludosa. 

Cephalanthus occidentalis. Sonneratia acida. 

Heptapleurum hypoleucum. Trevesia palmata. 

Mimosa pudica. 

AGATHIS LORANTHIFOLIA, Snli.sb. ; Gamble, Man. Ind. 
Timbs., 703 ; Conifer.®. A lofty tree met with in Burma and the 
Malay Peninsula and islands. 

It is in Burma known as theet-men and is generally spoken of as the Amboyna- 
or IITute Pine. It affords a large quantity of transparent resin known as 
D.13IMAK, wliich is used like that of the New Zealand cowdie or kauri dammar 
(.Agathix niistraiis. Sall.tb ) in the manufacture of Varnish similar to Copal and for 
waxing and polishing fabrics. [Cf. Eoxb., Trans. Soc. Arts, 1805, xxiii., 412—3.] 

AGAVE, Lhiii.. Gen. PI. n.. 431 (ed. vi.), 1767, 171 ; Thur.stou. 
Extract, of Fibre, in Bull. Dept. Land Bee. and Agri. Mad., 1903, No. 
30 ; Drummond and Prain, Notes on Agave and Furcrcca, in Bull. Dept. 
Land Rec. and Agri. Beng., 190.5, No. 8 ; reprinted in Aqri. Ledg., 1906, 
No. 7 ; FI. Br. Ind., vi., 277 ; Am.aryllide.e. 
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ALOE AND SISAL FIBRE 

Drummond and Prain, the nio.st recent authors on tlie Indian Agaves, 
review the various botanical opinions that have been advanced, give a 
complete history of the useful species, and also furnish a record of publi- 
cations so exhaustive as to render further treatment in this work almost 
undesirable. The citation of publications below is intended therefore to 
amplify the enumeration given by these authors in so far as works, mainly 
of practical and commercial interest, are concerned. 

Distribution. — The species of Atjare are indigenous to tropical South 
America, Mexico and the Southern States of North America By cultiva- 
tion (chiefly during the 16th to 18th centuries) the forms of industrial and 
horticultural interest have been distributed throughout the greater part of 
the warm temperate and tropical regions of the globe. Several have even 
become acclimatised (or have run wild) in South Europe, Africa, India, 
the West Indies and some portions of the American Continent where they 
are believed not to have been indigenous. While completely naturalised 
in the warmer tracts of India, one of the species has become equally at 
home on the hills up to an altitude of 6,000 feet, provided the soil be dry 
and rocky, and the atmosphere not too moist. They are best known 
under the following names — American Aloe, Century Plant, Carata, Pita, 
Sisal Hemp, White Rope Fibre, and the like. 

History. — One of the earliest detailed aocnunts of the economic properties 
of these plants was that given by Gomara {Hist. Gen. de las Indias, 1554. 334). 
Writing of the Spanish West Indies including Mexico, he speaks of a plant known 
to the Natives as metl or maguey (.— tree of wonders) and to the Spaniards a.s 
cardan (the tliistle). He gives a statement of its use for textile purposes, and 
explains the name fil-y-ayulla as referring to the u.so of the .spinf- a.s a needle 
and the fibre as thread. Fragosus {Hist. Med. Ind.. 1600, 88) mentions the 
wine obtained from the plant {paclire — the pulque of later writers). Dodoniens 
{Furgantium, 1574, 115) publishes a plate borrowed from Clusius who had it 
prepared from a plant seen by liim near Valentia {Far. Stirp. Hist. Hiap. 
Oba., 1570, 44'2). The same plate did duty in some form with later writers 
for the next two hundred years, though it usually appeared side by side with 
the plate of Camerarius {Hart. Med., 1588, 10-11, t. v.). In 1727 Trew 
published an excellent monograph on the subject with a careful drawing 
of the flower. As regards India the first authentic reference would appear 
to be that of Roxburgh {Oba. on Substifutea for Hemp and Flax, 1801). In 
The Jourtial of the Society of Arts (1804, xxii.) he speaks of Agave as wild and 
beautiful, and in liis Hortua Bengalenaia (1814, 25) he mentions three species, 
. 4 . Cantata. A. iin‘i€ia. and - 4 . tnbvrosa. The drat he tells us had been in- 
troduced into the Royal Botanic Gardens, Calcutta, before 1704 (from India, 
locality not stated), and further he affirms that it possessed a Sanskrit name — 
kantala ; the secorui he speaks of as a native of America : and the third he says 
had been procured from Hew but turned out to be the plant called “ Yucca 
Superba ” of the Calcutta Gardens — a plant which hiul iieon procured direct from 
America in 1799. Subsequently Roxburgh {FI. Ind., ii.. 107) was induced to think 
it wild. But neither the name kantala (nor any other) has been accepted 
by other writers as being Sanskrit. Roxburgh doubtless obtained it from 
Sir W. Jones (.4«. Res., iv., 230). It is possibly a gloss on katerala, Rheede's 
name for the meihcinal aloe. The names that exist are mostly descriptive 
or comparative and thus moilern. for example, han.skeora {= the bamboo 
Panttanns) or hnra kanvar (= the large aloe). From Vasco da Gama (1498) down 
to Hedges (lt)83) none of the Indian travellers seem to mention agave. It is 
not referred to in the Memoirs of Baber nor the Administration of Akbar (the 
Ain-i-Akbari). though the pine-apple appears in the latter work. It is perhaps 
referred to by Hove in 1787. and tw-enty years later Buchanan-Hanulton speaks 
of its being much planted as a hedge. There is reason to believe that it was 
introduced into Northern India by Roliillas from the south on purpose to be 
employed as an impenetrable hedge around forts. The name ketki (usually re- 
stricted to Pa Httaunn) is the most general name for agave in Central India. But 
It is significant that Rheede should say nothing of agave in hi.s account of the 
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plants of the West Coast of India (107S), wliile Rumphius [Herb. Amh., 1750, v., 273, 
pi. 94) should describe and figure a plant \vhi<-h is certainly agave and possibly 
.4. Cuutata. Tt seems then to have bet'n a ver\- recent discovery, and it 
yirobably reached India from America by the (radt'-ronte, vi t the East Indian 
Arcliipelago, 

Brief History of the Efforts to acclimatise Sisal Fibre in India. — The several 
Governments of tlie West Indies (more e.specially of the Bahamas) have 
made strenuous efforts to participate in the sisal hemp trade, and tlio Blue 
Horiks that have appeartnl from time to time contain much of great value. 
It is perhaps safe to say of India that by far the most important contribution 
to the I'xisting knowledge ol cultivated agaves has been tlie direct outcome 
of the great personal interest taken i»y the former Director of the Royal 
Gardens, Kew, Sir I\'illiam Thiselton*Dyer. Li\t* plants of all the more highly 
approved species and races t)f agave were jinfcureil and the more interesting of 
these distributed to the Colonies and India. Rejiorts have at the same time 
been obtained from the indigenous habitats the various species as also 
from the reirions of na>st successful production, and these liavi' from time to 
time been publishixl in tlie Kev' Bulletin. Still later the information thus 
eollected lias most consideratoly been brought together and republished in one 
volume [Bull., add. ser., 1S9I^), tims forming a convenient book of reference 
that gives full pi.u‘tieiilars of tiu* results attaine*d within recent times. The 
Director of Kew, at the .suggestion of Sir Gc<»rge King, and subsequently of 
the Revenue and Agricultural Department »>f thi‘ Government of India, procured 
and forwarded to India three consignments of live plant.s of sisal hemp. The 
reached India on July 9, 1S90, but the plants were found to be dead 
on arrival at the Royal Botanic Gardens. Sibpur, Calcutta. The second consign- 
ment of 1,000 plants came to hand on October 29, 1891, and it was then found 
that 643 were alive. Tlie third consignment of 4,900 plants reached Sibpur on 
October 14. 1892, and of these 2.084 were alive. Prior to these consignments, 
however, the Botanic Gardens, Saharanpur, had received by post in 1886, direct 
from Plorida, a few live suckers. One of these liad been succes&fullv grown and 
had yielded many young plants, of which a limited tUstribiition was made. Re- 
cently rep'irt was citUed for u.s to tii^* succer>s .iti<iined witli the 1.S02 consignment 
of plants. The preparation of that report was entnistod to Lt.-Col. D. Prain, 
at tluit tune Curator of tht‘ Calcutta Herliarium. Tlie recipients of thi* plants 
issued from tlie Roj'al Botanic (Tardens were iuiitctl to furnish , udorination on 
eleven separate subjects of inquiry, such as tlie nature of soil on which the 
plants had been grown ; distance planted apart ; percentage of deaths ; the 
date on which they afforded suckers ; date at which the plants were cut ; the 
length of fibre obtained ; the method adopted in preparation of fibre, etc., etc. 
It may be hero explained that the Agri. -Horticultural Society of India 
having receii ed a supply of plants from the Superintendent of' the Royal 
Botanic Gardens, Calcutta, issued these to the members of that Society, 
and the answers furnished to the series of questions were published in 
the Journal (1898, xi., n.s., 864-8). The replies received by Prain were 
incorporated in his report. This was republished in The Agricultural Ledger 
(1900. Xo. 6), and may therefore be regarded as a most important practical 
contribution to our knowledge of the sisal hemp fibre in India. It will be there 
foimd that Prain concludes a letter to the Hon. Secretary of the Agri.- 
Horticultural Society of iMadras as follows ; ** I may add, for your informa- 
tion, that since preparing my Xote I have learned that two private importations 
from Plorida of Sisal Hemp plants, one in the Tirhut (indigo) area, and one in 
Assam (tea) area, ha\'e taken place, the parties concerneil iiaving .said nothing 
about these importations, and all that 1 am able to say regarding them is 
that the efforts of tlu' varion.s Tndnin Go\ernnients, detailed in inv note on Sisal 
plus those of your Society and of the Government of Aladras are, when put 
together, insigmtieaut as compared with either of those private ventures.” Of 
Dauracherre. in South Sylhet (the Asvsaiu in.'>tanco doubtless in the above 
quotation), it is said that 10,000 plants were imported from Florida in 1894. 
In 1901 most of the original stock were poling and each yielding 2,000 to 3,000 
bulbils. Hr. J. Cameron in liis address to the United Planters’ Association of 
South Intlia in 1900 stated that the Mysore Gos ernment had imported over 4,000 
plants direct from Ilurida about .seven year.s previous. These hail taken kindly 
to the cliniate and now aflordeil material for an extensive propagation 

Carrying the Indian records to more recent dates, two exceedingly important 
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papers have appeared : (1) A Note on Agave and Fiircraia})y Drummond and 
Prain. and (2) Sisal Hemp Culture by Mann and Hunter. Tlie former tackles 
in an able manner the much disputed botanical origin of the commercial plants 
and the latter gives useful details of an Indian plantation. Before dealing with 
the practical issues it may be advantageous to exhibit in this place the botanical 
opinions. 

Species and Varieties. — The necessity for a complete revision of the species 
of this genus, more especially the cultivated forms, has long been felt as 
very urgent. !Much has been done by systematic botanists for the wild forms 
in their native habitats, but mucli still requires to be accomplished before 
we possess the accurate knowledge essentud to industrial progrf‘SS. (’ultivator.s 
have not always gone to botanists to secure their original supplie.s. There ha\'e 
inconsequence been carried here and there tlu'ougliout the tropics a multiplicity 
of forms, some at least of wliich in their new Iiornes seem to have made confusion 
confounded by modifying the colour, shape and spinosity of their lea\-es until 
they have greatly obscurt‘d their botanical characteristics. Ami these have also 
hrouglit with them incorrect or even qnasi-scientitic names that have passcil 
unchallenged for many years. Hence it is no matter for siu-priso that the Ayaw 
Itiriilff of one high authority is not the Aynt-e titridn of " certain practical 
men.” The blame for this state of affairs cannot, liowever, be cast at the one or 
the other : errors and misconceptions are unavoidable in the early stages of most 
discoveries. The necessity for a common basis of knowle<lge is now, however, 
the more urgently demanded. Drummond and Prain (/.c. Agri. Led//., lUOb, 
No. 7) have taken a most valuable step in the direction of the elimination of 
ambiguity. They have reduced the Indian cultivated and acclimatised forms 
to some ten species, and of these five or six arc of industrial merit. It would 
be presumptuous for any one who lias not specially studied tliis perplexing 
genus to venture on a critical review of the conclusions arrived at by these dis- 
tinguished botanists. I shall accordingly content myself with an effort to 
transcribe into one place what appears to me of special value to practical men, 
and in so doing endeavour to focus my abstract alph<ibetically imder the 
scientific names given in the Notes for tlie chief forms : — 

Agave americana, Unn.. Sp. PL, 1753, i.. 323. — Tliis plant (to which alone 
that trivial name should be restricted) exists in India as an ornamental 
garden plant only. It is extremely constant in its chanxcteristics, and except 
lus horticultural sports (in whicli the leaves liecome parti-colouretl) it has no 
authentic varieties. Although a fibre <'an be and has been extracted from its 
leaves, this plant is of no value a^^ a tt-xtile and doi^s not exi^t anywhere in 
India in such abundance as ti» be of importance. The cult»\nted stock pro- 
bably originated in the West Indie.s. [C7. Driunmond and Pram, l.c. 84-.7, 
121-2, 126, 136, 151.] 

A. Cantala, Roxb.; A. uhdpara, Dah. <6 Gibs, {non Linn.), FL Bomb, (suppl.), 
1861, 93. — This would appear (a^s intlieated above) to have been the spci'ies 
that first reached India. It had taken such a linn hold of tlie country by 
1804 that Roxburgh, when led to suppose that it had a Sanskrit name, was 
induced to regard the plant as indigenou.s. It is common in hedges and one of 
the two species most widely .spread and rno.st plentiful in India. PrcMpiont near 
Bombay, in the northern portions of Miwlras Presidency, m Central India, 
and in the Ciangetic plain generally, as far north as the sub-mountain districts 
of the provinces of Agra and the Panj-.b, ascending tlie lulls to on 6,t)00 

feet, but is absent from the arid strip between CJ-walior anti Delhi Filire is 
extracted from its leaves in ct>nsideral>lo ijuantity, but opinions on its (juality 
are conflicting. It is the chief source of the Btuiibay Aloe Fibre of fommerce. 
{Cf. Drummond and Prain, Lc. 87-8, lOO, 133-4. 1.3.7. 138-!C etc.] 

A. sp. (? A. eiongata, Jacob).- Drummond and Prain (f.c. SS, lOl, IQ.o, ete.) 
sliow that the plant here indicated cannot be identilicd as i. tnejrivttna . Lamh 
Further they obser\e that it approaches -i. ami is mtermt‘diate 

between that and A. i anUtia. It seems very close to the species cultivated at 
Kew as a. rigina. var einuguta. It has been met with in the Up[)er Oangetic 
plain, as for instance at Dehra Dun and the Panjab ISiwaliks ; it is sorriewh.it 
extensively planted along railways in X.W. Iiulia, and is the most prevalent 
form in the dry arid tract from Gwalior to Delhi, being there, as it were, obtruded 
into the area of -i. tantuia. The fibre has not been sufficiently in\ estigated, 
but it seems g<)od and would pro]».iliIy be found valuable. Tlie plant h.vs 
gj own on a marketable scal(‘ m tiie ffry tr.wt lM*t\v<*en the ( ’luuiibal and tlie Jumua. 
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Cultivated Sisal. A sisalana, Pernne — The True Sisal Hemp Plant of India, Australia, the 
Paeific Islands, etc. This was introduced on various occasions between 1885 
and 1892. It is cultivated in Burma, Cachar, Sylhet, Assam, Bengal, N.W. 
India (as far as Lahore), Central India, Bombay, the Deccan (Poona), Mysore 
and iladras (Bellary). Original stock, obtained from cultivation in Yucatan, 
eivnveyed in 1834 to Florida and other parts of America, thence to the West 
Indies and finally to India. There are forms with the leaves having the margins 
spinose and others naked, but these conditions may be found on the same plant, 
so that they are not varietal in value. The seedlings and bulbils of both forms 
are spinose. There is but one form of sisal in all India. Mr. Cameron fixes 
its introduction into Mysore in the year 1892. He mentions that the Lai 
Bagh of Bangalore l>ad re<-ently sold from its stock 45,000 plants. [Cf. 
Drummond and Prain, l.c. 83, 89-90, 96, 99, 103, 117, 135, 143-7 ; also Proc. 
Agri.-Hort. Soc. Alad.^ 1903, 44-6.] 

A. Vera Cruz, Miller. Diet. Qard. (ed. 8), 1768, No. 7. — Possibly this plant 
came originally from Mexico. It is naturalised throughout Southern Europe, 
in most of the Mediterranean Islands and in N.W. Africa, but has not been 
recorded from S.E. Europe or the Orient, etc. This would seem to be the 
. 4 . atiirrivti titi of Clusilis, and of most writers prior to the time when Linnaeus 
restricted that name to the special ornamental garden plant. It has been 
called . 4 . Iiii'itia by some writers (but is not . 4 . lurida, Jacquin). Intro- 
duced into India from the Chelsea Physic Garden by Lord Auckland during 
1836, and looked on by Wallich as doubtfully distinct from . 4 . “hirida." 
Recorded as mot with here and there practically all over India, but more 
The A^ave of the especially in the Eastern Peninsula. Is spoken of as frequent in the Gangetic 
I.oRen.iiiiigttio plains north to Cawnpore, used for hedging and luxuriates in Calcutta 
gardens, but rapidly disappears from all localities subject to occasional frosts. 
It stands a moist atmosphere more succe.ssfully than do most other species. 
Inferior Aloe and has become naturalised in Mysore. The fibre has not been separately 
reported on, so that its special properties, if an\-, are not at present known. [C). 
Drummond and Prain, l.c. .80, 83, 86-7, 99, 106, 121, 126, 131, 140, etc.] The 
above may be given as a consiiectus of the opinions held regarding this species. 
Compiling from an extensive correspondence and comprehensive series of 
Iiractical (not botanical) opinions, it would appear highly probable that the fibre 
of this plant has given origin to the low valuations of the so-called Aloe Fibre of 
India. 

A. Wightli, Pram: .4. viripara, Wight, Ic. PI. Ind. Or., vi., n. 2024; Baker, 
Oard. Chrun,, ns. 1877, viii., 7.80 {non Linn.). The Bastardi Aloe, — This 
is a well-known naturalised form in Southern, Central, Northern and Western 
India. It is wTongly regarded by some as being . 4 . Vantata. Roxb , and is 
iiften spoken of as desi or " Natii'o ” owing to its being self-sown. It is easily 
recognised by its round, compact rosette of pale-coloured rather stiff leaves. It 
TlieA.'aveof is Widely .spread in the thier tracts of India from Mysore to the Panjiib. It 

liner Tr.ict-. extends to the extreme south and to the east of Bengal and Assam, but does 

not tlirive in damp countries. The fibre has been reported as good but 
shorter than . 4 , sinntann. and on that account is not so much in demand as 
formerly. {Cf. Drummond and Prain, l.c. 91, 101-3, 123, 139, etc.; Greengrass, 
Letter in Madra.9 Mail, 1903.] 

A. ? longlsepala. Tad — Ihis is species (H.) of Drummond and Prain [l.c. 90). 
It is n.itiiralised at Saharanpur, mot with near Calcutta, and also in Southern 
India and N.E. Burm.i, though nowhere on a largo scale. It is distinguished 
in Salmranpur a.s nimbana keora, and is understood to be moat probably the 
Vul.i-. t riiAjJ Jihint that furnished the fibre favourably reported on so many years ago. It has 
1 ibii'. an acrid juice, 

{Cf. Martins, il. Brazil. 1842-71, iii., pt. i., 183-6; Terracciano, Monog. 
dtlle Agave, 1885; Kew Bull, (numerous articles), 1887-92; Dodge, Eept. Bisal 
Hemp Cult., U.S. Dept, Agri., 1891, No. 3; also Leaf Fibre of V.S., 1893; 
Morn<, Comm. Fibres. Cantor Lect. in .lourn. Soc. Arts, 1895; Pinart et Bourgeois, 
L’.-llue Amer.. 1890; Dodge, Csetul Fibre PI. of Tror?d,1897. 41-53 ; Text. Journ. 
Ind., .April 1899; Pioneer, Sept. 1899 ; Rogers, Ind. Oard., Nov. 1900 ; Ind. Agri., 
Feb. 1901 : Colon. Repts. {Balaimas), 1900, No. 327 ; Jumelle, Les Cult. Colon. 
{Indust), 1901, 61-6; Capital, Juno 1902; Wiesner, Die Rohst. des Pflanzenr.. 
1903. ii., 37.‘)-S9 ; Dunstan, Imp. Inst., Tech. Repts., 1903, 58-9 ; Dewey, Prin. 
Comm. PI. Fibres, in U.S. Yearbook, 1903, 395; Philippine Bureau Agri., 1904, 
No. 10.] 
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PEOPERTIES AND USES 

Sijnopsis of the Properties and. Uses. 

The Fibre.— The leaves j-ield a fibre, the Aloe Fibre, Sisal Hemp 
or Vegetable Silk, which in common with most fibres of this class is 
often designated Pita. 

Medicine. — The large, moist, fleshy leaves are sometimes used as a 
poultice. The expressed juice of the leaves is administered by American 
doctors as a resolvent and alterative, especially in syphilis (Ponder 
and Hooper, Mat. Med. Ind., 165). The roots are diuretic and anti- 
syphilitic, and are said to find their way to Europe mixed with Sarsaparilla. 
Prescott {Hist. Mexico) says that when properly cooked, the root affords 
a “ palatable and nutritious food.” 

Food and Fodder. — In its young green state the stem is regularly used 
as an article of Food, as for example during the famine of North Arcot 
(Lisboa, Useful PL Bomb., 205). In The Agricultural Ledger (1892. No. 
3) Mr. J. 0. Miller gives the results of the experiments made in the 
United Provinces to test the value of these plants as articles of food, and 
the conclusion may be said to have been unfavourable. The leaves are 
occasionally utilised as Fodder, especially for ostriches. [('/. Agri. 
Journ., Dept. Agri. Cape Colony, July 1896, 252, 386.] 

The Sap— If the central bud be lopped off at the flowering season, 
the cut stem discharges freely a sour-sweet liquid which ferments rapidly 
and forms the Pulque beer of the Spaniards, or by di.stillation a kind of 
brandy known as Mescal. The putrid odour of the pulgue is said to be 
due to the vats in which it is fermented being made of hides {Century 
Diet., 1899, vi., 484). The species specially cultivated for pulque is 
probably H. .Salitiiaufi, Otto, never A. Hiuericaiiti. Linn. {Cf. Journ. 
dLigri. Trap., 1901, 42; Drummond and Prain, Lc. 98; Bull. Un. Agri. 
Caled., 1903, ix., 11.] Sugar and vinegar may also be prepared from 
the sap. 

Industrial. — The juice may be used as a Substitute for Soap. 
Wall-plaster impregnated with the e.xpre.ssed juice i.s said to he proof 
against the ravages of white ant.-!. (This same statement of the u.se in 
dement has, it will be found, been made under Aloe, }). .59 ) .-V writer in 

The Madras Mail (Oct. 1901) says that the juice rubbed on the hands 
and feet protects them from injury by fire, hence the " fire-walking ” 
of the Saniyasis. The flowering stem, dried undent into slices, mav 
be employed as a natural razor-strop or as a substitute for cork. The 
pulp after removal of the fibre is a valuable manure lor the land on 
which the plant has been cultivated. It is rich in lime, magnesia and 
potash. 

Fibre, — If possible, it would seem the most useful course to refer the 
observations that follow to two sections : (I.) The Production of 
THE Aloe Fibres and (II.) The Production of Sisal Hemp. 
The former practically means the fibre from stock acclimatised in 
India many years ago, and the latter the fibre of more recently 
introduced plants. There are, however, only two or three localities in 
India where Agaves are systematically cultivated, and in these planta- 
tions, both old and new stock doubtless exist. But so much ambiguity 
and lisappointment have resulted from not separately recognising the 
merits of the old stock that it seems desirable to endeavour to separate the 
Indian fibre into the two groups indicated, viz. American .\loe Fibre (ohl 
stock) and Si.sal Hemp (new .stock), (pp. 39-43). 
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THE ALOE FIBRE PLANT 
/. ALOE FIBRES. 

From the remarks made under the paragraph above on the botany of 
these plants it may be learned that the Indian fibres of this kind are 
derived from Cfnitaln. .1. Vera f’riix. A. ? eEntf/nta tmd A. 

loii(/isf‘jtiiEi. The assumption that the varying qualities of the Indian 
fibre were exclusively due to diversity in climate, season, age of collection, 
and methods of separation, etc., has been completely upset by Drummond 
and Prain’s recent paper (already briefly reviewed). We now know that 
there are several distinct species and that the A. (iiHcrirana proper is 
the most inferior and least important of all. 

The necessity for a full knowledge of the plant being or proposed to 
be cultivated in any locality cannot be disputed. Prain (Ann. Hept. Roif. 
Bat. (lard.. Vale., 1903-4) says : — " The Sisal Agave does not thrive 
equally well or give equally remunerative results in all parts of India, 
and in certain districts species of Agave other than sisalana, already so 
completely naturalised as to appear indigenous, thrive so much better 
than Sisal and yield fibres commercially so little inferior to the best 
Sisal fibre that their systematic cultivation offers a hopeful field for 
investment.” " It seems that, while, as a rule, more or less well- 
defined areas have particular species well established, the prevailing 
species in one area often differs from that most plentiful in another 
area. Moreover, it is found, when attempts are made to utilise the 
fibre of these local Agaves, that somewhat diverse results are obtained : 
at times the fibre e.xtracted is reported to be nearly up to the 
standard of Sisal, at other times it proves too weak to be worth ex- 
tracting. The explanation of these facts appears to be that other species 
of Agave share with.l. .sintiEimi the peculiarity of adapting themselves 
readily to certain localities and thriving less vigorously in others. The 
original object of the introduction of all the .species was to provide secon- 
dary lines of defence round stockades, forts and strong villages ; in more 
settled times they have been chiefly used as hedges bordering highways 
and lines of railway. Vigour of ^owth therefore has been the only quality 
considered in selecting plants within any particular area ; the nature of 
the fibre has not till recently attracted attention.” In selecting stock 
there would seem to be every likelihood that it may be possible to discover 
two plants with equally (or nearly equally) good fibres, the one of which 
would poll in seven to twelve years, the other not till much later, say 
twenty-five years. There would be an obvious advantage in the latter, 
namely the greater number of years before the estate would have to be 
completely renewed. 

Technics.! Reports on indisn Ssmpies of Fibre* — Two smnples of 
Indian so-called American Aloe Fibre (or what were believed at the time 
to have been such) were in 18S>3 examined and reported on by the 
Director of the Imperial Institute, London. These had been procured 
in 1891 by the Government of India from Saharanpur in the United 
Provinces, and by Thurston (Off. Reporter on Economic Products) from 
Coimbatore in the Madras Presidency. [C'/. Agri. Bull., Mad., 1894, No. 30.] 
Mr. Coil\er of Messrs. Ide & Christie (the expert consulted) reported very 
fa'vourabl\ on both samples, and in conse(|uence a series of questions 
were asked by the home authorities which were circulated to persons 
known to be interested in Agave fibre. The late Mr. Gollan, among others, 
replied to the questions and thereby afforded more direct and 2)eTso(ial 
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knowledge regarding tlie Saliaraiipiir sample and the cultivation of the 
plant, than will be found in the other Indian reports which have as yet 
appeared. [( '/• A'lri. Ledij., No. 18.] Some doubt, however, mav be 

admitted to overshadow most of the published statements regarding 
the so-called Aijare tinierirtniti of India from the exact species experi- 
mented with not having been accurately determined. But Mr. tlollan, 
who actually supplied the Saharanpiir sample (along with his tetter of Feb- 
ruary 3, 1891). wrote in reply to a special reference on this point, that 
at the time in (piestion he furnished two consignments, one of the so-called 
.1. (inicrhdiHi (much of which very po.ssibly should now be called 
,1. hmtiisejKild), tla.G oi\\ex oi A. /•//•/ynf/v/ (or rather .1. Wif/fifii) 
libre, but none of A. for the very good reason that 

no plants of the last-named species had reached Saharanpiir nnril 
fully a year later, and no fibre from the Sisal plants had been cut until 
four years later. [Vf. Agri. Ledg., 1900, No. 6, 63.] The point is of 
importance chiefly in support of the contention that certain forms of 
Indian-grown Aloe fibre are little if at all inferior to the true Sisal of Com- 
merce. The fibre that ilr. Collyer viewed with so much favour wa.s thus 
procured from two of the long-acclimatised plants prevalent in North 
India. Subserpiently Mr. (lollan furnished samples of Sisal fibre grown 
at Saharanpiir, and these were also sent to the Imperial Institute for 
opinion ami valuation. [C/. Agri. Ledg., 1896, No. 34 ; Imp. Insl. 
Tech. ReptS: 1903, 81-5,] ' 

A sample of Agave fibre from Gwalior (possibly the plant indhaited 
above a.s ? eloiigtifH) has been highly commended {Imp. I lift., I.c. 
84), and a sample from South Sylhet, said to have been that of 
A, nisfiftnia, is in the same publication reported on most favourably. 
Coventry gives a brief account of the Agaves in the Panj.'b. [Cf. Agri 
Journ. ih'i.. 1906. i.. pt. 3. 265.] 

CVLTIVATIOS. — Indian-grown fibre has. however, been more fre- 
quently condemned than approved, but as already indicated this may 
have proceeded from the fibre of a worthless form having been supplii'd. 
It is true also that the condemnation may have arisen through the 
ignorance of the planters as to the best sea.sons and methods of prepara- 
tion. It follows accordingly that the abundance of a species of Agave in 
a particular loiaility is no proof of commercial possibilities. The experts 
have, however, usually reported that the inferiority of manv of the 
■samples examined may have been due to cither of two cau.ses ; (1) The 
leaves having been too old. thus causing the fibre to become hard, coarse 
and brittle ; (2) The very defective method of i-lcaning that seems in- 
variably practised by the Natives of India. The leaves while resting 
on a flat stone are crudely scraped by a knife and violently beaten every 
now and again in order to shake ofi adhering particles of cellular tissue. 
■Vs a not unnatural result the fibres are broken, torn and cut short. But 
what is even still worse, before being scraped the leaves have often bi'en 
retted for weeks, or the fibre after being separated has been soaked in 
water lor days. As a re.sult fermentation has been .set up and the fibre 
iliscoloiired. deprived of its natural polish and rendered harsh. The 
leaves as they near maturity, but not later, should be simplv scr.aped 
by hand or by machine, then .-.un-dried and baled. Retting i.s not 
necessary and is dislinctlv injurious, but wa.shing in a stream of water 
during the process of scraping is often recommended as advantageous. 
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In Bengal. — The late Mr. N. G. Mukerji {Handbook Ind. Agri., 
1901, 325-8) furnishes an abstract of the currently accepted views on 
Agave cultivation in Bengal. In the Dictionary will also be found 
a detailed report on the cultivation of this plant by Col. R. Cobb 
(at that time Superintendent of the Hazaribagh Jail), and since recent 
information regarding Bengal does not materially alter the conclusions 
there advanced, the original article should be consulted. 

It may in fact be said that the chief exception recent investigation would 
suggest to Col. Cobb’s report, concerns the season when the fibre reaches ma- 
turity. Most writers affirm that when the pole has arisen from the middle of 
the rosette of leaves, the fibre is practically useless. It becomes too hard and 
brittle for manufacturing purposes. The fibre which has fetched the best prices 
would appear to have been obtained from fully grown leaves, but from plants 
that have shown no signs of producing the “ candelabra-like ” inflorescence. 
'I'he plant growm at Hazaribagh seems to have been mainly f’nntnin. but 
the inferior samples of Bengal fibre have evidently been cliiefly procured from 
.^. rccfi friix (the -I. iiiriaa of some wTiters). 

In Bombay . — The Bombay Aloe Fibre has recently attained an 
assured position in commerce and is being pushed with much success. 
It is chiefly obtained from -1. ('(infahi. and apparently to some 
extent also from . 1 . B iffhtii and more recently from . 1 . si.>«ihinu 
and Fin-ff<en gujauten. 
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On the heavy clay soils of Bengal and .\ssam, as also some portions 
of the Central Provinces and of Madras, A. I'ein (ynz might be 
regarded as a fairly abundant species, but on sandy loams and stony 
laterite soils of some parts of Bengal, the United Provinces, Sind, Raj- 
putana. Central India and Bombay, .1. (Uintntn becomes the most char- 
acteristic form, and is indeed met with in a state of more or less complete 
ac'limatisation. [C/. Madras Mail, Oct. 1904.] In the Panjab it.s place is 
taken by A, fl ightii. of which Stewart makes the verv ob.servation 
icgarriiiig its^ prevalence in that province which Roxburgh made of 
A. Cfiiitiiln in Bengal, viz. that it might be regarded as indigenous. 

One of the earliest descriptions of Bus fibre, as far as India is concerned, will 
cniril be foimd in the Journal of the Agri-Horticultural Society of India for 1854 
(viii., 148 et scq.) where -Mr. A. B,. C. Hamilton, then Resident at Indore, 
lurmshed a sample which was examined byCapt. A. Thomson at his rope-factorv 
equal to the best Russian hemp. Capt. Thomson adds 
that a considerable quantity of a fibre exactly similar had lately been imported 
Iroin the Malabar Coast and that he had had some made into rope which very 
much resembled Manila rope. Mr. Blackburn forwarded from Agra about the 
same time sainples of fibre and rope made from “ the Common Aloe,” and Dr. 
Falconer identified the p ant from wluch these had been prepared as . 4 . ,anU„., 

- a plant with which he had been familiar as common at Saharanpur. 

In Ihh. the Bombay Government forwarded to the Secretary of State for 
India a report that had Wn drawn up by the Director of Land Records and 
'■ sfupped under the name of ‘ hemp ’ from Bombav.” 

I Ins fibre, it is there stated, comes chiefly from the Bombay Karnatdk and the 
( cut ral Provinces. The p ant grows wild but nowhere in abundance, nor is 
1 nn.i uhcre cultivated specially for extracting fibre.” “ In the Bombay Kamatak 
IS the cluof hedge plant along rai way lines. For fencing it is planted one to 
hree feet apart according to the quaUty of the soil.” The Director then describes 
the crude method adopted to separate the fibre, namely by burying the leaves 

\Vb™Tftfv"'fr r the sand near streams where water percolates. 

When suthciently decompo.sed the leaves are taken out and washed clean of the 
pulp by 

Sir D. Morris, at that time Assistant Director of Kew, identified the 

fact tbnrtb’, 1 I^omhay report as confirming the 

fact that the Bombay aloe fibre was prepared from the leaves of A. 

It would now .-eern that it wa.-, A. riri„„,n. OaU. Jt Gih.s (non Linn), i.e. A. 

« antaia. Ru.o , according to Drummond and Pram, bir Daniel, after suggesting 
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tluit. the (Hiality ')£ the fibre might bo improved by cultivation nml that it uas 
posNiiile . 1 . siniliiiia might be introduced on a large scale on the waste lands 
of Bombay, added, “ The value of the machine-cleaned fib”!' ranges, according 
to length, from £'25 to £30 per ton. The ordinary Bombav aloe tibre, cleaned 
by hand, is worth only from £.5 to £T2 per ton. These figmcs fully bear out tiio 
opinion offered in my letter of Febru.ary ■21, 18S7, that the Bombay aloe tilire 
industry was capable of being greatly improved ” The sub,i‘ juent history will 
be found in the Kejc Bulletin, (add. ser., n., 189S, 10-1;-200). 

Plantations of Bombay — The Englishman (Juue 10, 1899) gave a long 
and most instructive description of Dr. E. Siitcr’s endeavours to establish 
successfully the plantation owned by the Fibre Company of Powai. Another 
equally admirable account of the Powai plantation and factorv will be 
found in The Textile Journal (Jan. 1901). We learn that Dr. Suter 
has obtained a 30 years’ lease of 3,000 acres of land, on a rent of Its. 1 1 
an acre, and that he is in treaty for a further tract of land of some "20,000 
acres. He employs about 500 workmen for the greater part of the 
year. The plantation consists mainly of -f. i'litifttUi. but he has put 
out a large number of Ultjhtii. also of . 1 . .-iisiiltinti and 

Fin-ertm i/it/tinfeti. 

There are apparently two operations pursued in separating the fibre 
at his factory, during each of which a liberal supply of water is utilised. 
The sharp, thin extremity of each leaf is first dealt with, and when the fibre 
has been freed from the pulp, etc., it is washed before the lower half of the 
leaf is treated. The fibre of the apex of one leaf (or of several leaves 
treated at one and the same time) are then twisted round a small brass 
handle, by which means the operator is enabled to submit the lower and 
thicker ends of the leaves to be scraped without anv risk of injury to 
himself. The fibre ha^■ing been washed in the plentiful supply of water 
procured by the factory from the Powai lake, is then sun-dried. By the 
next process it is scutched or combed and thus turned into beautiful white 
threads which are assorted according to length into two qualities. Finally 
it is haled and is thu.s ready for the market. The men emploved in the 
factory are dressed in woollen garments and gloves (.supplied by the 
owners) in order to protect them against the acrid jui<’c that would other- 
wise cause painful blisters on the skin. But Suter has also patentoil and 
is daily using a semi-automatic machine of which full particulars and 
photographic illustrations will be found in Mann and Hunter’s pamphlet 
on Sisal-Hcmp Culture in India, published by the Indian Tea A.ssociation, 
1904 (22, pi. vi.). The fibre from Dr. Outer's plantation is said to 
fetch £36 a ton. 

//. SISAL HEMP. 

It was customary until quite recently to read of the Sisal hemp being 
botanicallv a form of the species known as . 1 . fii/iilti. Miller, and 
of there being two industrial forms of the species, viz. (1) rar. lotxjif'oliti. 
the Henequen Hemp of Yucatan, the Sacqui or Sacci (a name denoting 
light colour) ; this has the leaves spinose on the margin ; (2) 
ear. nisitititiii, the Sisal and Bahma Hemp, the Yaslnpii or 
A'axqui (dark green) ; this has the margins of the leaves almost de.stitute 
of spines, but the apex ends in a conspicuous black spine. Mann and 
Hunter tell us that plants of the former introduced direct from Yucatan 
have not been very luxuriant in Sylhet. while the latter suceeeils splendidly 
(f.c. 5). Drummond and Prain (/.c. 135) are of opinion that "there is one 
Bisal Hemp in this country and one only,” and they a<ld, Leaves with 
and without prickles may be found on the same individual.’’ That plant, 
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THK SISAL HK.MP PLANT 

tliev are furtli(>r of opinion, is . 1 . xiaxlimd . Pernne, a aooil spi’cies 
and not a form of MiUcr. 

Mann and Hunter have dealt so fully and .satisfactorilv with its culti- 
vation as an associated crop with tea that it .seems almost undesirable to 
attempt to set forth as a separate chapter their main conclusions. Persons 
interested in the snhject of Sisal cultivation in India should most certainly 
ju’oiure the pamphlet mentioned. But as experience gained by others 
difiers .slightly from that in Sylhet, it may be useful to give a combined 
review of the practical results hitherto attained in India as a whole. 

CULTIVATION. In Sylhet.- \t would seem fairly certain that A. 
si.tii/ntifi is an even more tropical form than most of the Agave.s and will 
not live if liable to seasons of frost. It mav be propagated (1) by seed, 
(2) by suckers from the ba,se of the stem, or (.3) by “pole plants or 
bulbils.” The last mentioned are produced from the flowering spike or 
” pole.” and are buds formed within the bracts of the individual flower 
stalks. Suckers are preferred in America, and “pole plaut.s ” are largely 
used (if not preferred) in the Bahamas. From 1,.500 to 4,000 are formed 
on each pole, and they do not fall to the ground until they are six inches 
or more in length. They root at once, and if left alone form a grass-like 
vegetation around the peiishing parent-plant. Seeds are not so often 
resorted to. o\ring to the great delay. Morris seems to doubt the 
advi.sability of propagation from bulbils, and Maim and Hunter only 
recommend that coiir.se until such time as a continuous supply of suckers 
has been cstabli-shed on the e.state. [!'/. Sly, Agave Fibre in Assam, 
in Af/ri. .Journ. Ind., 1906. i.. pt. iii., 217-9.] 

.Nursery and Plantation — The vouiig plants, whichever way obtained, 
are first raised in a nursery until thev attain a height of about 15 to 20 
inches -Mann and Hunter .say 8 to 12 inches. Shade-trees in the nur.sery 
are injurious. According to the most generally apjiroved plan in America 
the young plants are transplanted into the estate, in rows 12 feet apart, 
the individual plants being from 6 to 8 feet apart in the rows. This will 
give about 650 plants to the acre, but in some estates thev are planted 
much closer, viz. 9 to 10x4 to 6 feet, thus giving about l',0(K) plants or 
more to the acre. The danger of close planting lies in the fact that during 
wind storms, the leaves maystab each other and thus injure the subsequent 
growth of the leaf and di.scolour the fibre. Fermentation, set up within 
the growing leaf or in the leaves after separation from the plant, will ruin 
the fibre by staining it a red colour. A writer in Capital (March 1901) 
would seem to think that the Dauracherra E.state in South Svlhct has 
■■ made no provision for a permanent crop. The plants have been planted 

8 feet between in the row and 10 feet between the rows. These distances 
have always been recommended hitherto. When the plants got to be 
about four years olil a young sucker ought to have been planted in between, 
so that when a plant poles and dies, which they almost invariably do within 
ten years of planting, the plant placed between would be ready to take the 
other's place and keep the constant supply of fibre going. But after 
seeing the Dauracherra plantation the writer is convinced that 8 feet 
by 10 feet is far too wide apart and would say 4 feet by 6 feet an ample 
di.stnnce.” Mann and Hunter think that 5 feet between the plants and 

9 to 10 feet between the rows are suitable distances for general use. Thus 
it may be said that overcrowding is coudeiniied iu most parts of the world 
where .sisal planting prevails. The best time for planting is from February 
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to June, and it is essential tliat the plants be pitteil (not dibbled in) and 
that thev should not he buried in the j^roiiud above the base of the leaves. 
They lay groat stress on tlic latter condition ; earth within the leaves, they 
sav, causes them to rot. Luring the first two years the plantation re- 
quires to bo hoed to sui h e.xtent as fonnd iieces.sarv to keep weeds in check. 

Diseases and Pests . — I’rotei'tion from COWS, deer, etc.., IS necessaiv, 
since if the ( eiitral bud fie injureil the plant dies. Hy the third and fourth 
years the plants are aide to defend theiuselve.s. 1 am informed by Mr. 
G. Massee that at least one fungus is known to kill the leaves, namely, 
Coniof/ii/rhiiii roiifeiitvifii m , Sacc., and that this may often appear as 
di.scolourod patches without fructifii-ation. It would seem probable that 
“ the discoloured spots on some of the older leaves of even very young 
plants ” alluded to by Mann and Hunter are due to the fungus named. 
[Butler, Sisal Hemp Disease, in Jyri. Journ. Did., 1906, i.. pt. ii.. 261.] 

Cropping Season . — JIucli depend.s ou the size, age and vigour of the 
young plants when transplanted, but they attain as a rule the condition 
of being able to afford a first crop of leaves in the third year, and come into 
full hearing in the fourth or.it may he. only in the fifth I'ear. Leaves as a 
rule are ripe when they extend at right angles to the .stem. Mann and 
Hunter say that half a right angle to the stem will suffice hut none before 
that should bo cut. The plants continue to give an annual supply of 
leaves till about the twelfth year, when they show sign.s of forming the 
inflorescence or “ pole.” Having given their crop of seed or “ pole bulbils ” 
the parent plants die and should then he uprooted. If the outer large 
leaves be not systematically removed year by year the plants will 
attain maturity at a much earlier date, say about the sixth year. Ex- 
perience so far would seem to support belief that the plant will pole 
slightly earlier in Sylhet than in Yucatan. Mr. IVoodrow reports 
that the sisal planted in Poona in 1892 began in 1898 to show 
signs of producing flowering-stems. On the other hand, it is recorded 
that under certain lircumstances the plant.s may continue to yield 
for 15, 20 or even 25 years before the “pole” forms. In the Kriv 
Bulletin (1898. add. ,ser., ii.. 178) will he found a most interesting 
correspondence on the methods that might he adopted to retard polling. 
Sir D. Morris recommends the systematic removal of all suckers not 
required. It transpired (in the correspondence referred to) that the 
Bahamas hemp plant flowers earlier than the Yucatan hemp, a distinctly 
unfavourable circumstance if it be the case. As soon as the ” pole ” appears 
it has to he cut out, the remaining leaves harvested and the old plant re- 
moved. But it i.s customary long before this takes place to plant a 
seedling or sucker close by or within the interspace, so as to have 
a fre.sh plant nearing the bearing stage before the perio<l of removal 
of the exhausted one has been reached. In Sylhet it has been 
found that the best time for cutting leaves is from October to June. 
This is mainly on account of the necessity for drying the fibre. 
The leaves are moreover less heavy at that season, an obffious 
advantage seeing that they have to he carried to the factory. This 
arrrangement fits in admirably with the associated tea industry, which 
calls for most labour from June to October. In laying out an estate Mann 
and Hunter say that owiny to the enormou.s weight of the leaves the factory 
should be central and have good roads in every direction. On a small 
estate pack bullocks, and on a large one a light railway may be used. 
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THE SISAL HEMP PLANT 

In South India and Mysore. — It seems that an effort is beinc; 
made to organise an Agave or Sisal fibre industry of South India. 
We read of the South Indian Fibre Company having taken this matter 
up energetirally. Particulars of actual plantations, however, are not 
available, though Mr. Tytler seems to have made a start in Anantapur 
district. [Cf. Madras Mail, Dec. 1901; Ind. Planters^ Gaz., Feb. 1902.] 
Travancoro is also mentioned as a locality where the plant is being culti- 
vated. Reference has been made to the large importation of sisal plants 
by the Mysore Government. Mr. J. Cameron and others (recent Proc. 
Agri.-Hort. Soc. Mad.) describe the progress accomplished. Mr. Cameron 
seems moreover confident that in Mysore there are many tracts of com- 
paratively useless jungle that possess the requisite soil for Sisal cultivation. 
He also tells us of having sold sufficient young plants to cover the cost 
of importation of the original stock. The experience gained he sum- 
marises thus : — ■ 

1. Land of a gravelly soil and stony nature is most suitable. 

2. When it is planted, cultivation practically ceases for a periml of 
four years or until the matured leaves are ready for cutting. 

3. On suitable land, failure of crop has never been heard of. 

4. The profit of a cropped acre is estimated at £4 to £5 per annum— 
that is, 60 to 70 rupees. 

On this subject Mann and Hunler observe that the Sisal does not 
require a rich soil. It must have a soil well drained, moderately light 
and not too rich since that lead.s to luxuriance but loss of fibre, nor too 
poor since the fibre will then become short. The presence of lime in the 
soil is advantageous. In a word, much of that culturable land in tea 
districts which is not suited for tea will do well enough for Sisal. But 
it would appear these authors niav have been led into the expression of a 
too emphatic opinion as to Si.sal being not only the be.st but the only 
specie.s suited to the tea districts (Mann and Hunter, l.c. 4, 9). It seems 
highly probable that the liability to frost, to which not a few tea districts 
are subject, might preclude the cultivation ot Sisal and point to . 1 . Cnii- 
tnlo. for example, as preferable. Of course where it is founil possible to 
grow A. si sill (tint that would be the best species, but there seems no 
doubt that for the whole of the tea districts, and still more so for the 
whole of India, one and the same species is not universally suited. [C/. 
Ann. Reft., Bot. Gard. Sibpur, 190-3-4.] 

In Tirhut and Bombay. — Although a good deal has been written 
in a general way regarding the Tirhut and Bihar ventures, little 
definite knowledge is available such as to justify the formation of 
opinions regarding either the methods pursued or the success obtained. 
It is known that large .shipments of plants have been secured, and it is 
understood that they have taken kindly to the climate and .soil of 
Bihar. Frequent mention has also been made of Mr. Woodrow's 
experiments and results and of his endeavours to establish planta- 
tions at Nasik and Nandgaon. In the prospectus of the Bombay Sisal 
Hemp Co., Ltd. (issued in April 1899), Mr. Woodrow says, “ I intro- 
duced a fev sisal hemp plants seven vears ago ; they have grown 
remarkably well and have given 10,000 young plants.” Further on he 
adds. One million aloe fibre plants are at hand, enough for .500 acres, 
and about 10 millions are procurable this vear.” In the same way it 
is known that Dr. E. Suter is growing Sisal at Powai, near Bombay. 
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But as already shown, the plant cultivated on that estate is chiefly 
J. (Utufdld. 

While these brief references denote what might be called the more 
important centres of the new Indian Sisal hemp enterprise, particulars of 
srriall experimental plots are to hand from every province of India and 
Burma. The reader should consult Brain’s Report for additional par- 
ticulars [Agri. Ledg., 1900, No. 6). 

Yield of Fibre. — Of Yucatan it is said that from 1,000 to 1,500 lb. per acre of 
cleaned fibre are obtained and that 50 to 70 lb. are derived from 1,000 leaves 
of plant. This would come to an average of about 30 leaves yielded by 
each plant, in order to give the amount of clean fibre stated : but most reports 
place the produce at a much lower figure, namely from 10 to 20 leaves a year 
for each plant. We read that in Luclmow, grown on a poor soil, the plants are 
said to have had 30 leaves ; 50 in Saharanpur, Cachar, Tirhut ; 60-70 in Port 
Blair ; 72 in Assam ; and 80 in Poona. Doubtless these numlDers have refer- 
ence to the total leaves on each plant, not to the number of mature leaves annu- 
ally available for fibre extraction. 

Harvest and .Fibre Extraction. — Tlie leaves are cut off from the stem from 
below upwards by means of a heavy-bladed long knife, and the spine on the apex 
is also severed by a blow of the same before the leaves are thrown on the groimd. 
In America and the West Indies the operators are paid as a rule by contract, 
but a day’s labour would be regarded as from 2,000 to 2,500 leaves. According 
to Indian experience the leaves are approximately 4 feet 6 inches long and 
5 indies wide with a weight of 2 lb. Some are recorded as only 2 feet long by 
3 inches and weight o ounees ; others 6 feet 6 inches long by 5 inches wide and 
2J lb. in weight. The Sylhet experience would bo about the mean of the figures 
given. “ True Sisal hemp, grown on suitable and not too rich land, should yield 
for instance, 3 per cent, of fibre (and often much more) on the weight of leaf : 
careful tests of the largo blue Aloe in India have gi\-en 24 per cent, only of fibre. 
Fnrvrftfa (Mauritius hemp) gives a still less \ield on the weight of 

leaf, the amount being in Sylhet from IJ to 2 per cent., but in this case the differ- 
ence is more than counterbalanced by the larger weight of leaf obtained per 
acre.” 

Machinery. — The most generally used fibre -cleaning machine in Yucatan 
is called the Raspador,” although others are employed, such as the “ Solis,” 
” Preito,” “ Torniella ” {cf. photograph in Mann and Hunter, he. 24, pi. vii.] 
and ” Villamore.” The ” Raspador ” [cf. Maim and Hunter, he. 21, fig. 2] con- 
sists of a drum with brass knives fa^'tened acr<)ss the face. It is so geared as to 
revolve about 110 times a minute. The loaf is held by a clamp and crushed as 
it moves forward, while the pulp is scraped off by the knives as they dash across 
it. When little more than one-half the leaf has been reduced to pulp it is with- 
drawn and reverses so that the other half may be similarly cleaned. The fibre 
is then dried in the sun and baled for export. Though crude in construction tho 
“Raspador” has the advantages of cheapness and simplicity. It is typical 
of most of the modern machines that have been brought out, each with special 
claims to superiority over the others. With Fnrrvwa tjigttniea the “(Trattc” 
machine is in a position of supremo favour. But in addition to the machines 
already mentioned, the foUo'\'ing may be said to have been specially designed 
to deal with the aloe fibres : — the “ Death,” tho “ Barniclough,” the ” Van 
Buren,” the “ T. Abee Smith,” and the “ Weicher ” machine.-?. Then there is 
the “ Silburn ” macliine of which so much has been said in the Indian Pres.^ 
recently, and lastly the “ Suter ” machine, which makes 500 revolutions a minute. 

Properties and Uses of Sisal and Aloe Fibres. — I have not thought 
it necessary or desirable to devote space to the discussion of these 
subjects. Briefly the fibres are used for ropes and cordage ; for 
carpets, mats and matting ; for brush-making ; and the -tvaste for paper- 
making. To a limited extent the shorter and finer fibres are carded, 
spun and woven. [Cf. Royle, Fibrous PL, 1855. 41-50 ; Agri. Ledg., 
1896, No. 34; Dodge, Useful Fibre PL of the World, 1897 ; Stuhlmann. 
in Der Pflanzer, 1907, Nos. 15. 16, 229-43 : Hanausek, Micro. Tech. Prod. 
(Wiuton and Barber, transL). 1907, 96-8.] 
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TRADE IN HEMP. — Mann and Hunter give interesting particulars 
regarding the pro.spects of a Sisal Fibre Industry ; the capital required, 
the world’s markets for the fibre, prices ruling, etc., etc. ; their 
work should be consulted for such particulars. One of the earliest 
records of this fibre refers to the imports into England from \ucatan from 
1750 to 1780. Although high e.vpectatioiis were then raised, the fibre 
did not as.sume a position of importance until fully a century later, when 
the first plantation of some 50 acres was laid out. The exports from 
Yucatan were 243,968 bales in 1889 and 418,972 bale.s in 1898. It is said 
that in the latter year there were 1.200 plantations in Yucatan alone. 
It seems probable that in the Bahamas there are over 20,000 acres under 
the crop. According to Sir AV. Robinson (lecture in March 1900 before 
the Royal Colonial Institute of London), .so long as the fibre fetches even 
£20 to £25 a ton the prospects would be distinctlv favourable for the 
investor in the AA'est Indies. AVere it not necessary to provide for heavy 
charges in supervision, for rent of land (as a rule too valuable for the 
crop), for freight charges in many instances over long distance.s to the 
seaboard, the cheap labour of India might be a factor of no small im- 
portance. But it cannot be denied that there are large tract.s of India 
highly suited for this plant which are at present practically waste. As 
an auxiliary crop with tea and when grown on land near the .seaboard, 
it is very probable that succe.ss wouhl be attained. But the industrial 
developments possible for this fibre seem to be comparatively limited. 
Moreover, indications are not wanting that the increasing production i.s 
at a higher rate than the expansion of the demand. But that a limited 
Indian cultivation might be successful seems fully demonstrated by the 
results already attained. It may be of interest to add that the first 
public sales of Sylhet Sisal fibre show that it fetched £.36 10.9. per ton in 
London or approximately the same price as realised for the Bombay Aloe 
fibre, so that the difference in species grown does not appear materially 
to have affected the value of the fibre produced. [C7. Ind. Plant, arid 
Gard., Feb. 21, 1901.] 

To what extent production is meeting the existing Indian demand 
cannot at pre.sent be discovered, but there would seem to be no doubt that 
steadily the Indian supply will improve, and the mo.st recent information 
goes to show that most encouraging re.sults have been attained in As.sam 
(Sylhet). It i.s known that there is a regular import trade in “ white 
fibre ’ to be used by the rope-makers in place of or in mixture with the 
more expensive Manila Hemp. Certain qualitie.s of sisal or other aloe 
fibres are also u.sed by the brush-makers. For bru.shes the larger, thicker, 
more elastic and more highly polished fibres are required, since the.se ap- 
proximate most nearly to pig’s-bristle. In the Calcutta market a specially 
selected fibre for the brush-making trade is reported to be soil under the 
name of rejn and to be imported from England. But here it may be 
added that thalxtleoT Tampico fibre (Af/itre hf-tornruuthu ) Is a Mexican 
fibre which might be said to be specially produced for the brush-maker. 
How far this may be the repr fibre of India cannot at present be ascertained. 
Nor can definite returns of the Indian trade in .si.sal fibre be given, since 
both the import and export traffic Is recorded under the collective heading 
of "Hemp.” Out of the total imports of “Raw Hemp” from foreign 
countries received by India in 1906-7 (viz. 22,513 cwt., valued at 
Rs. 6,94,623), China supplied 14,815 cwt., the Philippines 4,891 cwt., the 
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United States 1,635 cwt., New Zealand 758 ewt., ami the United King- 
dom 209 cwt. The nature of the fibres classified as “Hemp” in these 
returns can be judged of only by the countries from whence derived. 
Thus the Philippine Hemp may in all probability have been Manila Hemp ; 
the supply from that country was renewed in 1899-1900. Perhaps the 
most striking feature of these imports of hemp is the decline in the supply 
from the Straits, which in 1896-7 fell from 6,624 cwt., valued at Rs. 1,01,831, 
to 370 cwt., valued at Rs. 10,796, in 1905-6, and in 1906-7 nil. 
The Exports from India are mainh’, if not entirely, of " Sunn Hemp ” 
and other allied fibres, and thus quite distinct from the " Sisal Hemp ” 
here dealt with, so that the returns of exports need not be further coii- 
sitlered. But it is believed that about 25 per cent, of the exports of Raw 
Hemp from Bombay are at the present time Aloe (Agave) fibre. In 1906-7 
Bombay exported 255,375 cwt. of Hemp, valueil at R.s. 28,74,499. .\nil a 
striking feature of the export.s of raw hemp is the fact that the Bengal section 
appears to have given an indication of expan.sion, a consequence, doubtless, 
of the Sylhot production of Sisal. In 1899-1900 Calcutta exported 63,433 
cwt., valued at Rs. 4,66,503, in 19(K1-1 an expansion to double the 
quantity and three times the value was recorded, viz. 128,634 owt., valued 
at Rs. 12,20,351, and in 1906-7 to 261,867 cwt., valued at Rs. 29,76,541. 


ALBIZZIA, Tiiiidzz, ; FI. Br. Ind., ii., 298-302 ; Gamble, Man. 
Ind. Timhs., 302-9 ; Cooke. FI. Pres. Bomb., i.. 452-5 ; Duthie, FI. U pper 
Gatiy. Plain, i., 319-22 ; Brandis, Ind. Trees, 269-73; Prain, Journ. Ms. 
Boc., Beng., Ixvi., pt. ii., 511-5; Legcminos.e. 

There are in India 14 species of tliis genus, all trees except one. Lt.-C'ol. 
D. Prain in his revision of tfie genus has added four species not hitherto 
separately reu(jgnised and has removed much of the ambiguity that previously 
prevailed. He has shown that Indian authors have been in error in thinking 
that .liilibrinMin is met with in Imlia : he has restored .r. molitn. Boiu., 
to specific importance, and separated from . 4 . /.ebbek (under the name 
-l. Uamblvt) an important East Himalayan form, tlenerically the specie.s of 
.4ibiziio bear the vernacidar names of siris, i<iri.^Iut, zirin, tiiranji, chiruyu, bayhi, 
vayhe, kolcko, etc. .i. t.rbbfk seems to be the true siris, a tree, according 
to bir Moiiier Williams, that is stxcred to the Hudilhists. The other species are 
distinguished as the sweetU' scented siris, the white siris, etc. 

I’hey all afford Gum, more or less copiously, from w'ounds on tlie stem, and 
though little is knowTi for certain of the specific differences of these gums, that of 
. 4 . still, riaiii is reputed to be specially \alued as a size in the manufacture of 
Nepal paper. The barks of most species are astringent and used as Dyes, 
Tans and Medicines. That of . 4 . M.ebbck is employ-ed in Madras to tan fishing 
nets, and that of . 4 . ni,/, iaiih,/ii€, (hinta-siris) is utilised as a substitute for 
. 4 . iriifoiihiisn in distillation, and those of . 4 . stiiintata ami . 4 . iirorrm are said 
to be fish poisons. The leaves of most species are regarded as useful Foddeks 
and in some instances the trees are specially grown on that account, but according 
to Mr. Hartless the stipules and young leave.s of .1. stiti,il,,ta are poi.sonous to 
cattle. The most curious discovery regarding the leaves of tliis genus may bo 
said however to be the determination niatle by mo of the so-called J ykee Tea, 
which consists of ordinary tea mixed with specially prepared leaves of . 4 . It tH It nt 
(the lalai or unjei). [Cf. Joum. Agri.-Hort. tSoc. Ind., 1898, xi., 838-42; 1899, 
982-3; Kew Bull., 1899, 82.] Mr. Chandra Bliushan Bhadari, Officiating 
Chemist to the Industrial Section, Indian Museum, analysed a. tiiunra leaves 
(hand-picked from a sample of jyree tea) and found that they p()ssessed no special 
properties worthy of notice. [Cf. Rept. Ind. Mus., 1899-1909, 52 ; Pharm. 

Joum. Gt. Brit, Dec. 16, 1905, 833.] 

The Timber of these trees varies greatly, being very soft in mH ituiatn, hard 
m . 4 . ottnyafiHMiuifi. tttrifin and rimwiv#; sapwood large tmd wliite; the lieart- 
wood light to ilark-hrown, streak*'d, shining ; pores usually cji-anty and often 

4j 


M.ifiil.i. 


Exports. % 


l'enR:al Tnillie 
FiXpaiKling. 


D.E.P., 
i., 165-60. 


Botany. 


Guta. 


Dyos, Tans uibl 
iledjcmes. 


l''od<ler. 


Jyree Tea. 


Timber. 



THE CHINESE WOOD OIL 


ALEURITES 

TRILOBA 
Chinese Varnish 

subdivideci, showing up prominently as dark streaks on vertical section ; lastly 
East India the medullary rays are fine, short-distant and shallow. Recently --1. Lehbek 

Walnut. found its way to Kurope under the name of “ East Indian Walnut,” being 

exported mainly from the Andaman Islands. [C/. Handbook Imp. Inst.'] It 
grows rapidly, seasons, works and polishes well, and is fairly durable. It is said 
to be taxed in Burma at a higher rate than teak-wood, a circumstance that 
indicates the local value put on this timber. It is used for agricultural and 
industrial instruments and appliances, for furniture and picture frames, and 
Cartwrights’ work, etc. The timber of A. umara is very much like that of the 
Siris only that it is purplish-brown with concentric light and dark bands. [Of. For. 
^ Admin. Rept. 1897-8, app. i., 31.] The timber of a. turns 

almost black with age, is largely employed for cart-wheels, etc. Lisboa says 
that the wood of A. #**•#>#•#**•« has darker patches, but that it takes a fine polish 
and is recommended for furniture. [Cf. Useful PI. Bomb.y 1884, 70, etc.] 
Avenue As Avenue and Shade-trees most of the species are much admired. 

Trees. lophantha is a rapid-gi owing tree, introduced from Austraha and completely 

naturalised in the Xilgiri hills. i. is another introduced species, and 

one of the most stately and beautiful members of the genus. It was at one 
Tea and Coffee time much cultivated by the coffee-planters of South India, but has got into 
^hide-treed, disfavour fur that purpose because of the immense size it ultimately attains. 

- 4 . pt'overa has been specially commended for cultivation on saline soils. [Cf. 
Ind, For., 1887, xiii., 339; 1888, xiv., 142; Ann. Rept. Dept. Land Rec. 
and Agri., Beng., 1891-2, 23.] It is the species that first appears on the sandy 
beds of rivers. But by far the greatest interest in the species of Atbitzia centres 
in . 4 . stipuiatfi, \\luch is now very extensively grown as a shade-tree for tea, 
botli in Assam and Darjeehng. It is known as the sau in the former province 
and the kaki-siris in the latter. Its cliief value turns on the nitrating warts 
formed on its roots. [Cf. Watt and Mann, The Pests and Blights of the Tea 
Plant, 140; Der Tropenpflanzer, 1901, v., 244.] 
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ALEURITES FORDII, Hems/.. Kew Bull., 1906, 117, 120; 
Hooker,/c. PL, tt. 2801, 2802 (confused with A. eoeiltifti by most authors) : 
Euphorbiace,® or Spurcevvorts. A small tree, native of China but 
successfully acclimatised in the Southern Shan States (between 1,500 and 
.■i,000 feet in altitude) and to some extent also in Burma, Assam, Sikkim 
and Nepal. Frequently met with near Buddhist monasteries, though in 
some localities it appears to have escaped into the neighbouring jungles. 
A. eumlnta, R. Br. ex Steud., has a wrinkled fruit and is found in Formosa, 
Hainan and Tonkin and is cultivated in Japan. 

. 1 . forilii yields ail Oil known in commerco as C'liineso Varnisli or Tung Oil 
and in some books is spoken of as Chinese Wood Oil, the latter name referring to its 
speeial adaptability for varnishing wood (see p. .o02). In fact the Chinese prefer to 
coat boats and other woodwork with this oil rather than to paint them. It dries in 
about four hour.s. It is chiefly prepared in the provinces of lehang and Szechuen 
and IS employed in lacquering, varnishing and waterproofing, etc. The drying 
property of the cold-expression oil exceeds that of any other known oil ; in fact 
it would appear to be an exceedingly valuable substance, the properties of which 
have been but indifferently appreciated in Europe. Of Japan it is said that 
the tree flowers at the end of Jlay or beginning of Juno. The fruit ripens in 
autumn. Tlirt« to five seeds are contained in each fruit ; they afford an oil to 
the extent of 371 per cent, whicii is pressed out, in ordinary' practice cold, to the 
extent of two-thirds of the possible yield. This oil, known in Japan by the 
name of Dokuyenoabura, serves for filling the pores of wood before it is coated 
with lac, or it is used when desired to protect wood against moisture. In Japan 
it is also employed for lubricating machinery. 

A recent inquiry in India into the species that follows, led to information being 
procured from the Southern Slian States regarding the present plant. It would 
appear that in Keugtung the tree is fairly plentiful and the oil regularly pre- 
pared. although the demand is but Umited. It has been estimated that the 
nuts of each tree might yield at least 50 ounces of oil. The kernels are first 
[joimded. then steameil in a ba.sket placed over the mouth of a pot in which 
uatei- IS l i'ileil. liic basket is next placed within a piece of bullock's skin and 
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the whole deposited in the oil press and compressed. The oil escapes into a 
A'essei placed below for its reception. It is much more highly appreciated than 
the oil of the next species. It is known in Kengtung as makyauhkai, and near 
Fort Steedman as kanyin. In the Kew Bulletin will be found particulars of 
the recent imports into Europe and America of this so-called wood-oil. 

It is specially valued for use, along with vermilion, in the preparation of the 
much admired paint (with its richly glossy surface) so frequently seen at the 
monasteries [wats) and pagodas of Burma. It is also employed as a Varnish 
for lacquer-work (especially the finer trays, betel-nut boxes, etc). It is said that 
in the Southern Shan States the tree grow’s quickly and is readily propagated by 
seed. A tree 5 years old attains a lieight of about 10 feet, and when about 8 
to 10 years old it comes into full bearing. The fruit.s ripen m October, or about 
three months later than those of the next species. It is believed that were a re- 
munerative demand to arise, in a very tew years the supply from these States 
might be practically limitless, and Prof. Warburg is of opinion that the oil 
should supersede linseed oil on the European market. [6'/. Hosie, Three years in 
Western China, 18U0, IS; Journ. Chem. Ind , 189fi, xv., ‘2S4 ; Journ. Soc. Arts, 1897, 
45, 1184 ; British ayidColon. Drugs, May ‘20, 1898, 054 ; Semler, Trap. Agrik., 1900, 
ii., 533—6; Jumelle, Les, Cult. Colon. {Indust.), 1901, 118-21; Chemist and 
Druggist, May, 1902.] 

A. triloba, Forst. ; Hemsley, l.c. 121 ; A. moliicc'ina, WiUd. ; 
FI. Br. Ind., v., 384; Gamble, Man. Ind. Timbs., 613. The Indian or 
Belgaum Walnut, the Candle-nut ; the jangli-akrot, jaiphal, etc. It occurs 
practically throughout India and Burma, but nowhere plentifully except 
perhaps in the Malay Peninsula. It has been stated to be wild in the 
Wynaad, because of its greater abundance in that country, but it is certainly 
not indigenous to India, and, in fact, usually exists as a garden or roadside 
curiosity, especially near towns or villages. On the eastern side of India 
the fruits ripen from June to August (Roxb., Kurz., etc.), and on the western 
side not until the cold season (Talbot). 

The nuts are commonly said to contain 50 per cent, or more of a sweet edible 
Oil. [Cy. Dyraoi’k. Mat. Med. Western Ind., 713.] It is much appreciated for illu- 
minating purposes and is said to be largely exported from Poljuiesia and u.sed 
in tile candle trade of Europe. Tlie kernels are sometime.s strung on tliin bamboos 
and burned as natural candles, a circumstance that has gii'en origin to tlie name 
of tile Candle-nut tree. Capt. Cliarapion (.4yri.-HorL Soc. Ind., Corre.sp. and Select., 
1843, ii., 383 et seg.) described the preparation of tbo oil from tliese nuts as 
then practised in Ceylon, and tells u.s that it was being exi>orted from tliat country 
under tlio name kekune. During the succeeding lialf century, the .Juurnal.s of tlie 
above Society, as also tlie pages of the Indian press generally, liave spasmodically 
urged the importance of tliis tree on tlie attention of the Indian people, Imt 
witli very little practical results. 

The inquiry during the past decade lias revealed tiie fact that the tree exists 
liero and there all over the country, but nowhere in such .abundance as to admit of 
any expectations of an immediate Tk.vue in tlio oil. In fact, with the exception 
of the Shan States, the oil does not appear to bo expressed from tlio kernels 
anywliere in India. In some parts of Burma it is employed as a Vabnisu witli 
lacquor-ware, but it is usually stated that for that purpose it pos.sesse3 no special 
advantage over Sesame or Sarsoti oils. 

There are two directions of stuiiy tliat stioidd engage attention in the future : 
(a) Tile method of preparation of tlie oil or oils of these trees, best calculated to 
bring out tlieir special features of value, (b) Tlie yield and profit, in connection 
witli tiio regions that give indicatioiLs of greatest success. 

ALKALIS, ALKALINE EARTHS, ALKALOIDS, etc. 

It would be beyond the scope of this work to deal with the substances 
indicated by the lieading given to this article with any pretence to com- 
pleteness, but they could not be omitted since it might almost be said that 
the industrial progress of a country can be ascertained by the extent to 
which it produces the Alhali.'i re(|uired by it own industries. 
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ALKALIES AND ALKALINE EARTHS 

Inits restricted sense the term AlhoU might besaid to denote AMMONi.i, 
Potash, Soda, Lithia — the alkalis proper. But in a wider signification 
it embraces the Alkaline Earths, viz. the hydrates of the metals Barium, 
Calcium and Strontium. These all possess to a certain extent the pro- 
perties usually attributed to the alkalis. In like manner the Alkaline 
Ashes are very largely crude alkalis obtained by burning certain plants. 
Lastly the Alkaloids such as Aconitine, Morphine, Quinine, etc., 
have been described as the Organic Alkalis, but ot course have nothing 
alkaline about them. 

The distinctive features of the alkalis compounds may be said to be 
their solubility in water, their neutralisation of acids, their corrosion of 
animal and vegetable substances, and lastly their property ot changing 
or inverting vegetable colours, such as litmus. 

In all fairness it may be said of India that it does not possess any 
industry (pursued on modern scientillo methods) for the production or 
refinement of the alkalis, alkaline earths and their salts. Such manu- 
factures as do exist (if common salt be for the moment Icit out of con- 
sideration) are a centurv behind the times, and consist mainly in the 
production of saltpetre, 2 iearl-ash, barilla an<l the like. 

It is intended in this place to deal more particularly with the collective 
aspects of the alkalis and .Tlkaline earths and to discuss, in such detail as 
may be necessary, the minor products, but with those of commercial value, 
simply to indicate the positions where sejiarate articles on these will be found. 

ALKALIS.— 1. Ammonia and its Salts.— This alkali is in 
Europe and America very largely prepared from “gas liquor” (see Coal, 
p. 344) or “ bone liquor ” or from " volcanic .salts.” ft is not manufac- 
tured to any appreciable extent in India, for the .simjjle reason that none 
of the crude materials named are to be had in suflicient abundance. 

The chief preparations and salts are (,<) f.iQUoit A.mmonia used as modieine, as 
a chemical and as a solvent for resins and for cermin active vegelablo prineiples. 
thus forming varnishes and anuiioniated tini-tures. Of the lutti-r ela.ss may bo 
mentioned the “ Essence of Ginger,” employed in the maiiuhicturo of gingerado 
and ginger beer ; of the former the Hatters’ Varnish, which eonsists of shellac 
dissolved in ammonia and alcohol. 

The salts are (b) the CHLORinn (nurasura or nausaddr), of importance as a 
material from which to manufacture other salts i>f ammonia, also essential in 
galvanising, m galvanic batteries and as an alkaline flux, (c) The Sulphate, 
wliich is largely employed as a manure (.see Coal and Coke, p. 340). [C/. llolUson, 
Textboolc Ind. Agri. i.. 117.] (d) The Carbonate, Sulphide, Oxalate, 

Nitr.ate, Phosphate and Bromide, all of which take important places in the arts 
and industries of every country and may be s<aid to be entirely imported by India. 

2. Potassium op Potash and Carbonate of Potash.— J. H. 

Brough, Cantor Lectures in Journ. 8nc. Arts., 1903. Hi., 144. This is the 
chief source of Caustic I’ot.ash, and the two compounds may, therefore, 
be dealt with collectively in this place. The carbonate in its crude 
form is often called Potashes or Pearl-ashes and in Bengali sarjika, 
in Hindustani jon-khar or irak-chdr, and in Sanskrit Yavak-skdra. Of 
tlie other provincial names the following may be quoted : — jhar-ka-iiamak, 
jkadicha-mitha. mara-nippu, mnnu-iuppu. budide-cuppu, kdram, etc. 

Sources. — Formerly the European supply of the crude material from which 
this substanc e is manufactured was very largely the Pbarl-.ash or Wood- ash 
obtained from America, Canada and Russia, etc. While the production of pearl- 
ash has .ste.adily declined with the udv.ince of traffic in more scientific and less 
wasteful in.iteri.ds, the imports into Europe of pearl-ash not been entirely 

discontinued. Caustic pota.sh i.s usually iiiaiuitactured from the carbonate, and 
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this is procured; — (a) From tlio ashes of plants. (?>) Fr«)m tlie soil (due to 
the disintegration of felspar and 4)ther silicates and the ultimate combination 
of their potash with carbonic acid), also niunerous methods patented for the 
accomplishment of this same rohiilf artificially. (c) From tho pot.issium 
sulphate, prodiiceii by the decomjiositioii of the clilorhle through the agency of 
sulphuric acid followed by lusion ot the n'sulting sulphates with limestone and 
charcoal, in other words a process almost identical with the liG Blanc method of 
treating soda, (d) From suint or the wool of sheep impregnated with the sweat 
that exudes from tho bodies of the animals, (e) Beet-root vinasse. 

Roxburgh’s statements regarding tho production of peurl-ash are amusing 
and interesting (F/. /nd., ii., 02). 1 shall quote his ov\nvvord.s. “ Our extensive, 

and I may also say impenetrable forests, which cover such large tracts ot the best 
lands in India might by degrees be cleared and turned into pota.sh. for the same 
reasons and by the same means ” as the saltworts of tlio coast might yield barilla. 
‘‘ Certainly, labour is as cheap here as in Russia.” ” [n this hot clim.ite we have 
many advantages, viz. immenso tmets ot wood of the most solid texture wliieli 
rec[Uire little labour to prejiare it for the fir«‘. <m iic<-oimtof tlie great drought and 
heat which prevail at the season this maniit.ieturf* could behest carried on, Fht‘ 
same heat and drought is fully sufficient to evap<»rate the ley witlmut the least 
assistance of fire.” ** Our extensive and impenetralile forests ” souiuls remarkable 
when it is liorne iii mind tliat one ot the reasons assigned at tho present day for 
tho recent expansion of the area of carbonate of soda impregnated sterile soils 
is the absence of forest. We know as a matter of trade history that India never 
actually burned her forests in the production of pearl-ash. Moreover, Roxliurglfs 
” impenetrable forests ” had very possibly no reference to Northern India. 
Still his remarks are significant .since he was one of tlie best informed and most 
careful observers and at the same tune one of tlie most accurate writers vvlio i‘v't*r 
hv’ed in India. His w'ords cannot, therefore, he placeil im one side as unworthy 
of consideration. Tliey doubtless denote that lOO ye<irs ago forest was very 
much more plentiful than at the present day and was possibly ruthlessly destroyed 
to make room for temporary cultivation. 

Of plants it may m general terms be saul that herl>aceous annuals contain 
more pearl-ash than woody arborescent plants, but even of the same plant tiie 
succulent young growths are more highly charged than mature tissue.s. Of different 
species 1,000 parts of pine contain on an av’erage only 0 4o ]>arts of potash, o<iks 
0*75, vine shoots 0 .30, ordinary ^traw ;>-S, ferns from 4'2r> t*) (r2t), Indian corn- 
stalks 17'5. nettles 2.')-03, wlicat straws betore earing 47 <>. wormwoo<l 73'0. aiul 
beet about the same amount. Flu^so tacts luiturally suggest the plants best 
suited for the preparation of pc<irl-ash, aiul ih<> immense development within 
recent years of tho beet-sugar mdu.stry «i.t one* awakened an interest lu r-arbonate 
of potash as a by-prutluot that might supplement tli(‘ nuums of beet cultiv.ition. 
This has been actually tunie<l to aecoimt. 

Indian Pearl-ash. — The following may bo given .vs the pi-incqial plant's em- 
ployed in India for the preparatem of pearl-ash : — 


Achyranthes aspera. 
Adhatoda Vasica. 
Alstonia scholaris. 
Amarantus spinosus. 
Bamboo spp. 

Borassus flabellifer. 
Butea frondosa. 
Caesalpixua Bonducella. 
Calotropia gigantea. 
Cassia Fistula. 

Cedrus Deodara 
Erythrina Indica. 
Euphorbia ueriifolia. 
Euphorbia Tirucalli. 
Gmelina arborea. 


Holarrhena antidysenterica. 
Hordeum vulgare. 
Indigofera tinctoria. 

Luffa aegyptiaca. 

Musa saplentum. 

Nerium odorum. 

Pennisetum typhoideum. 
Plumbago zeylanica. 
Pongamia glabra. 

Shorea robusta 
Stereospermum suaveolens. 
Symplocos racemosa. 
Terminalia belenca 
Vallans Heynei. 

Vitex Negtmdo. 


The crude adies obtained from the above and sucli-like plants are the chief 
sources of the potiisli salts employed by the people of Iiidiri in their arts, science 
and medicine. 

Uses — In Europe carbonate of potash is largely in demand for the manufacture 
of certain soaps, after having been converteil into the cau'^tic. It !:• also es.''.eiirial 
in the formation of potash-gins'- and enter.'- into many tiii'-tori.d and textile 
processt's, sucli <is the dyeing of 'J’urkey rt**! anil of Arnottu itiji-a 4trrlt*ina . 
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In Gurliwal lieinp-fibre is boiled before being bleached (see iamtahis satita. 
Fibre, p. -ao). In India it would be almost impossible to over-estimate the 
extent to A\hich a crude carbonate of potash is employed. A better selection 
of plants or improvt'ments in the methods pursued for the production of pearl- 
Jl^ll are sulijects, tiierefore, of no small importance. It may accordingly be 
ivmarki'^d tliat it is surprising that while immense tracts of mountainous land 
are lu India injuriously covert with v'arious species of wormwood 
except a manure used locally the ashes of these plants are not apparently 
utilist'd by the people. From the high percentage of carbonate of potash which 
they contain, the preparation of pearl-ash from wormwood might be con- 
fidently recommended to tlie poorer inhabitants of the temperate regions of 
India as a useful new industry. 

In Bombaj*, especially in the rainy tracts, the system prevails of robing (as 
it is called) the seed-beds. This consists in burying brushwood, bouglis of trees, 
cow-dung, etc., under a thin layer of soil, then firing the mass. In this way the 
soil becomes highly charged with wood-ashes, the most important constituent of 
which is doubtless potash. It is foimd that the finer qualities of rice can alone 
be gi'own when tlio -^eed has been previously germinated on ra6-beds, and later 
on transplanted to the fields. It would be well, in connection with tlie subject 
of potash as a manure, for the reader to consult Leather’s admirable papers on 
Indian Manures. [Cf. Agrl. Ledg., 1897, No. 8; also Indian Soils, 1S08, No. 2; 
Mollison, Textbook Ind, AgrL^ i., 83-5, 119-21.] 

3. Potassium nitrate (see Saltpetre, pp. 972-5). 

4. Sodium and its Compounds, Carbonate of Soda; Ball, 
Man, Econ. Geol. Ind., 1881, 492-7 ; Holland, Rec, Geol. Surv. Ind.j i., 
115. The term soda, strictly speaking, denotes the oxides of the metal, 
but it is also used for the hydroxide and the carbonate. The last 
mentioned is not only the most important commercially, but it is the 
compound from which the majority of the other soda^ salts are made 
or can be made, and therefore it may be dealt with in greatest detail. 

Carbonate of booA is a valuable salt; it exists in nature and is, os a rule, the 
most abundant and, from the point of view of the agriculturist, the most ob- 
jectionable ingredient of the soluble sodium salts found in the soil. Tiiis subject 
will be dealt with m a further paragraph under the heading of Reh deposits (see 
below). It may be here observed that from such deposits carbonate of soda can be 
isolated and purified commercially, or a crude mixed salt can be made that might 
be utilised in the manufacture of special alkalis or in the glass, soap and other 
trades. Sodium carbonate in an even purer state may be obtained from the 
brine of certain lakes, such as the Lonar in Berar. 

Manufacture from Kelp. — In Europe some few years ago a large trade used 
to exist in the separation of sodium carbonate from calcined sea-weeds — Kelp, 
or salt-worts Barilla. Indeed to this day it may be said that Salsola Soda 
is still regularlv produced both in France and Spain because of the large amount 
and fine quality of soda obtained from its ashes. And it was the loss of their 
regular supplies of barilla, during the wars with Spain, that compelled the French 
people to seek for new sources of the salt and finally led to Le Blanc taking out 
a patent in 1 < for the artificial manufacture of carbonate of soda from common 
^alt. Le Blanc’s discoveries practically revolutionised the chemical works and 
industries of Europe (see pp. 50-1). The calcination of sea-weeds is pursued as 
a rule for the purpose of obtaining potash rather than soda, and at the present 
day kelp i.s much more frequently spoken of as the source of Iodine than of 
either of the alkalis named. [For particulars regarding the manufacture from 
St'a Salt the reader might consult Agri. Ledg.^ 1902, No. 5.] 

One of the greatest economies in the carbonate of soda industry- was effected 
by the nninufacture of Sultht-ric Acid from Pyrites, in place of from the ex- 
pensive Sicilian Sulphur. The extensive deposits of copper pyrites that exist 
in India, if utilised in the combined production of copper and sulphuric acid, 
bhoiild open a highly iucrativ'e field of enterprise. So also the manufacture of the 
j)h(j'^phatic depO'-its of India and adjacent countries into superphosphates should 
not l..> neglectod. tlmugh so fnr as at present known the phosphatic deposits of 
India seem to contain too niu.-li iron and alumina to make really good super- 
phoaplnites. As an exemplification of such results it may be remarked that the 
Jirodiiction of snlj.hiiric acid from iron pyrites was in Germany 358,149 tons in 
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18S2, and 754,1'>1 tons in 1898, and of that largo quantitj- only 25,000 tons were 
exported, tho balance being used up in the exceedingly important German 
cliemical industries which within the past three-quarters of a century have 
expanded from being nominal to a valuation of £50,000,000. The imports of 
sulphuric acid taken by India h.ii o averaged from 1002 7 Its C,5S, ISS in 
\ aluo. 

For the finer sorts of glass, and for many other minor purposes, a Refixed 
Garbonate is required. This is ohtained by re-dissohing the asli in hot 
water, settling, boiling dowm and re-furnacing — tho result being a purer 
quality of carbonate. Hod.v Crystals may bo said to he a well-known special 
preparation that contains 10 parts of water in combination with the carbonate. 
For household purposes of cleaning, bleacliing, etc., sod.v crystals are still sold. 
The other substances obtained from soilium carbonate that m.iy be here men- 
tioned are the bicarbonate of soda and caustic soda. Before proceeding to deal 
with the last mentioned, the Indian manufacture and sources of supply of car- 
bonate of soda may be dealt with very briefly. These have already be.si in- 
cidentally mentioned, namely, Beh -Mid Barilla, but to the former must bo added 
tho sources of natural carbonate derived from the water.s of certain lakes, such 
as the Lonar in Berar. [Cf. Oldham, Man. Econ. Geol. Ind.^ 10.] 

5. Reh OP Sajji-matti ; Ironside, Phil. Trans., 177-1. Ixiv., (ed. xiii.), 
506 ; Sleeman, Tour through Oudh, 18-58 ; Aqri. Ledg., 189.'5. Nos. 12. 
l.T; 1896, Nos. 1, 33; 1897, Nos. 5, 7, 13;' 1901, Nos. d, 13; 1902, 
No. 5, 117-21; Oldliam, Man. Econ. Geol. Ind., 1893, 447 ; Mollison, 
Textbook Ind. .4gri., i., 77-80: Wedderburn, Drought-resisting Fodder 
Plants, in Ind. Famine Union Len-flet, Dec. 1901, No. 2 ; Jan. 1903. No. 8 ; 
Alkali Land ami its Peclam., in Dept. Land Rcc. and .-Igri. Mad., 1905. 

This is an efflorescence that occurs on the surface of the ground, in most 
provinces of India. It may be said to be a mixture of the following salts : — 
sodium carbonate (sajji), sodium sulphate (Mari), and sodium chloride (com- 
mon salt or namak). In most localities the carbonate predominates but in 
others the sulphate, and in the latter case it is very often associated with 
potassium nitrate or even with calcium nitrate. Soils badly impregnated 
with soluble alkali salts are variously designated as itsar. hhddi, rehdl, 
rehdr, reh, kalar (kalr), etc., though these terms are employed occasionally 
to denote the presence of common salt, just as khan usually indicates a 
soil containing the sulphate. But it may be here remarked that the earlier 
investigators of usar lands speak of the sulphate as being the most abun- 
dant constituent. Hence apparently Yule and Burnell {Ilobson-Jobson, 
Gloss, of Anglo-Ind. Words) defines reh as an efflorescent sulphate of soda 
mixed with chloride and occasionally carbonate. On the other hand. 
Voelcker advanced what is to-day the correct view {Iinprov. Ind. .Igri.. 37 ) 
w'hen he said of reh, “ The salts are principally impure carbonate of soda, 
but sulphate of soda also occurs largely and with them are found common 
salt and .salts of lime and magnesia.” An efflorescence of the nitrates of 
potash or soda would oftener he viewed as of value rather than of danger. 

Reh frequently occurs in such abundance as to give origin to large tracts 
of desert — and constantly increasing tract.s — the .surface being literally 
encrusted with a white, snow-like deposit (hence the name reh or rej 
^ shining) — or the salt may be iuvi.sihle and only present to an extent 
•sufficient to greatlv lower fertility, or while still hardly visible, may yet 
render the soil more or less sterile for at least half the year. In passing 
it may be added that fuller'.s-eartli is a hydrous silicate of alumina, but 
is often called, though incorrectly, .sajjt-matti : it contains no soda. 

Formation of Usar . — The opinions ailvancej regarding alkali depo-it- \ .arj in 
consequence of what mieht be called professional bia.s. Apparently the c.u'hcst 
mention of such deposits is nuuli- by .Sleonuin. His tin or\ is in cs'cntials not t.ir 
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from lioing in accordance witli modern views. It is certainly strange tliat Royle 
{Prod. Pes. Ind.. lS40-7o) makes no mention of the plierienienen nf rUi ettior- 
escence. He remarks that Dr. Heleiius Scidt had -ent Ii'eiii Runihjy to England 
a sample of a "mineral alkali” as a substitute for barilla, and so clo^e-^ lit- account. 
He\v<is for some tune resident in iSaharanpur, <ind it the (/.sar tnici-. e-\i~>ted as they 
do to-day, it is curious that lio should not have mentioned them. In 1S1)4 was 
published {Select. Rcc. Gov. Ind., Xo. xhi.) a correspondence wlih h deals with the 
deterioration of village lands lying along the \\ . Jumna Canal and contends that 
the canal was not re.sponsible for the existence ot injurious salts, hut that 
defective drainage in connection with it had led to the accumulation of salt to 
such an extent as to render cultivation impossible. The ini(uiry had no practical 
result. In 1870, however, a committee was appointed to investig.ite the matter 
in consequence of a planter’s complaint that his land had been spoilt l>y the 
mismanagement of canal irrigation. This was the Rch Coiumittee ot IS/ 7, of 
which Mr. H. B. Medlicott was a member. Mcdlicott {at one time Director 
of the Geological Survey) began the study of this subject early m the ’sixties. 
As a member of the committee, he UTote a masterly r *port which may lie 
said to contain all we know regarding tfie formation and im)\einent of the 
soluble alkali salts within the sod. The>.e, he tells iw. art* formed from 
normal soil-materials hy the disintegration caus«-il through the growth of plants 
and tillage. The silicates are broken up hy the a<-tiou of he. it. air, water 
and carbonic acid, etc., witli the mamfe.-^tatiou of the variou-' .dkalis tliat are 
formed or reformed during the several changes that ensue. Dining tlu' pro- 
duction and maintenance of fertile soils, carbonate of soda, for example, is as a 
rule a transitioiud compound and is destroyed with the elaboration of other and 
more essential constituents, especially in the presence of lime. In most fertile 
soils the percentage of that c-irbonate is accordingly renuirkahly low. In fact 
the total of soluble soda salts in good soils rarely exceeds 0*1, of which ordinarily 
one-half may be the carbonate. Crops, more especially cereals, may however 
he grown on soils that contain OT per cent, of carbonate of soda, and 0'.:^ per 
(•(‘lit. is sufficient to cause serious injury ii it be u<T found fatal, except perliaps 
to the so-called saltworts or saltluwh — plants that ar--' .udually found to luxuriate 
on briny soils or littoral swamps. At times, liowevor, a-? alroady observed, the 
HurtiK'O soil may bccom<^ encrusted wirli soluble salts, as much as '2 to 6 per cent, 
or much more l>eing often present. Xormally the.'-f solulile alkalis are carried 
hy tlie rain-water or irrig.ition to the subsoil, and a e«‘rtam pt'reeutago an* de- 
tairiiHl mechanically, the surplus l)emg carried away hy tlie ilrainage. ^\ hero 
subsoil drainage is defective, as a purely local au<l temporary measure surfac o wash 
may prove beiieticial. For this purpo.se trenclu*s or [)its aro dug, and the surface 
water dissolves the salts and carries the^.e to tlu* trendies, tliereby leaving the 
higher ground les^ charged with alkali. But tlie evil coji'^eipience f»f oven a tem- 
jiorary cessation of soil-permeation may he oxaggi-nited uiuler certain conditions 
such as (1) recurring periods of hot. parching winds ; (*2) absence of soil-covering 
{i.e. wild iierbage or crops and trees) : and (3) detective tillage (he. superficial 
Iiioughmg or puddling during fi(»od). These are the V'cry conditions that produce 
reh efflorescence, aided by (a) the chemical nature uf the original ftuil-materials ; 
(/>) the physical attributes (or texture, a-? it has been called) of the soil {i.e. abun- 
dance of clay and the conditions of the clay; abundance of sand or of hme, ttc.) ; 
and (c)the accidental or irregular distribution of (a) and {b) brought about through 
coimtless ages of water action, both during the formation ot the alluvial plains and 
subsequently. For particulars regarding the assocnition of concretionary linio 
{hinkar) with reh, the reader is referred to Lime, p 711. 

Diffusion and Capillary Action , — Dr. Center (then Chemical Examiner to 
the Punjab Govenmumt) wrote in 1880 a most valuable Note on Pth or Alhdi 
Soils and Saline Well iraZcrs.in which he dealt in great detail with the movement 
of these salts within the sod and their temporary acciiinuhition on the surface. 
Tlu*y may be spoken of us first lUtfused, then carried to the surf.ico by capillary 
action. Hilgard and Loiighbridge, in connection with the Californian Expen- 
UK'Utal >Station of Tulare, have carrieil these investigations to their final issue by 
tr,u-ing, in every detail, the actual movement of tlie salts in sterile soils, before and 
nftor irrigation, and hav^e exhibited their results graphically, m direct corre- 
.''pondeiice with a moot critical analyoi^ of practically everv iiwii of >.oU to a depth 
of 4 feet. They have also demonstrated beyond dispute'th.it tiiis movement to 
and from the <=urfa<-t* i- dire, tlya re-.ult of imporf.-ct (Ir.iin in eonjunetion with 
s«>vere surface ev.iporatioii. 
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Manunnff and THIa^s^c.- ~\-h\ Brown (then Cli«‘nucal Examiner to the Panjab) 
iiivestigcitecl the nse of lime salts as manures to bo oniployed in the treatment of 
reh soils, and his views were published by Mr. B^iden Powell {Pb. Prod., 18G8, 149) 
as follows : — “ "When the deleterious .®ulph«\tes and carbonates are mixed with any 
soluble salt of lime, such as the nitrate of lime, decomposition occurs and nitrate of 
soda is formed while carbonate an<l sulphate of lime are produced. Carbonate of 
lime is insoluble in pure water and has no power of injuring plants, while nitrate of 
soda and sulphate of lime are beneficial in supplying: them with nitrogen, the 
former by <lirect decomposition of its acid and the latter by absorbing ammonia 
from the air. Nitrate of lime is formed whenever organic matter decomposes 
in contact with carl^jiiate of lime.” Some years later Brown advocated the 
use of farm-yard manure and green manuring with such plants as CaJutmiiin 
{fifffinten on the ground of their supplying the nitrogen wliich, in combination 
with the lime (naturally present in all kair sods), woidd tend to reduce the carbonate 
of soda to a harmless condition. Center wrote a long and highly instructive 
report on the chemistry of the usar soils, and confirmed in the most striking way 
Brown’s recommendations for lime nitrate. He also gave an account of the 
operations in the Vtah Basin and other parts of America, w'here heavy nitrating 
manuri^s w'ere employed as a rcmiedial measure for alkali soils. Later on the 
sulphate of lime (Gypsum, see pp. 7U>-7) gained a well-deserved reputation a.s a 
eliernical substance that might be employed with great advantage in tlie neutrali- 
sation of the sodium carbonato in usar sods whenever that salt predominates. 
Where reh eoushts chiefiy of sulphate of ^oda, gypsum wrmld very possibly do 
liorm rather than good. 

i'lienext most important step. tln‘refore. in the study of tho chemical treatment 
of usar soils maybe s<ud to be Leather's various papers that have appeared in 
'I'hc Ayricultiiral Ledger. Tliese give extensive analyses of soils, waters, etc., 
from the entire alkali area of India. Tliey contain tho results of practical ex- 
periments to test the amount of soluble alkali salts that may exist in soils before 
tlieso become poisonous to vegetation. They indicate the plants that first show 
Signs of succumbing to the influence of tliese salts, and the amount of each salt 
that proves fatal. By special pot cultures of various plant.s. Leather proved 
that sodium carbonate is (as ha.s always be^m uplield) infinitely more injurious 
to plant life than arc any of the otlier .^^cKla salts. But perhaps the most 
instructive part of his researchc.s was the demonstmtion of the physical 
property (alluded to by Romani^, Wallace and others) possess-ed by carbonate 
of soda, wliich greatly augments it.s injurious chemical influonce on plants. WMle 
filtering soils in order to oiitain their soluble salts. Leather observed that 
certain soils could practically not be filtered. A little mu<ldy water percolated 
through at first, but very soon the surbice of the filter-clotli became coated with 
a perfectly impenetrable layer, and further filtration was then impossible. The 
sods that manifested this peculiarity were those most highly charged with 
carbonate of soda. To remedy this defect he experimented with gj^-psum 
and soon ascertained tliat its well-lviiowni merit us a chemical m.inure in tho 
reclamation of itsar sods rested as much on tlie destruction of the impervious 
deposit as in the reduction of the white " to the " black alkali.” It w*ouId thus 
ap[)ear that should climatic and soil conditions exist sulficient to give origin to a 
reh cfllorescence containing carbonate of soda, there must sooner or later bo 
produced (at a certain position or depth) an imp<'rietrable laytr through which 
surface percolation of water would be impossible. This waterproof layer may 
not be sufficiently developed to he visible to the nako<l eye a hanl pan,” but 
if carried near to tlie surface it w ill give origin to a crust of salt. A change in tho 
physical conditiem of the sod is accordingly quite as urgent a nect‘.''sity as in its 
actual chemical composition. It may thus be inferred that subsoil drainage, 
below an imperviou.^ layer, would bo next to useless unless the sod be chemically 
treated with some of the soluble lime salts, or be penetrated for tree cultivation 
bv deep pit.s filled iii with fresh soil. It would indeed seem probable that tho 
surface vegetation that has been reported as accompanying successful culti- 
vation, may be due very largelyto the )nts dug for trees having acted as openings 
througli the impenetrable layer by whi<*h the soluble saltsof the surf.vce have been 
washed into tho natural drainage. 

By way of concluding these observations regarding gypsum, it may bo 
suggested that it is not noces.sary to as.*5ume that the exact amount of that salt 
which would be required chemically to neutralise the a'-certained weight of 
carbonate present need bejgi\'en as a manure before beneficial results may be 
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looked for. Gypsuui is useless without water and unnecessary where the ear- 
bonuto is absent. But its action is largely physical in allowing soil percolation. 
I'nloss, therefore, a free subsoil natural drainage exists it must be provided 
before any heavy expenditure is incurred for gypsum as a manure. At the 
same time land treated with gypsum should be planted with saltworts or other 
Jilants that have been found hitherto impossible of cultivation. If these can 
now- bo r.used on the soil, it may be inferred that provision has been thereby 
made for the injurious salts being washed out of the soil, and that, too, long before 
it has been necessary to add, from a financial point of view, a prohibitive amount 
of gypsum. 

American Results. — This leads, therefore, very naturally to a lirief reference 
lo the arlrnirable investigations and practical results that have been attained by 
Ililgard and Loughridge in the reclamation of alkali wastes in California {Agri. 
Lcrtg., 1896, No. 1). These officers performed an extensive series of o.xperimonts 
and analyses, with the result that they arrived emphatically at the same con- 
clusions as our Indian experts had done many years pre\-iously, namely, re- 
g.irding the lustory of the formation of the alkali salts, their movements in the 
soil, and lastly their treatment with drainage, chemical manures, and selected 
or special crops. The difference between American and Indian experience in 
this matter maj' therefore be said to be that in the former country the scientific 
experts were at the same time the administrative staff who had to deal with 
the alkali wastes. Their observations were not treated as scientific theories, but 
were at once put to practical test, with this result, that alkah wastes are in 
.-Vmerica not only regarded as comparatively easy of reclamation but have 
actually been largely turned into some of the most profitable of lands. 

Helpful Vegetation — Aledlicott urged that to protect the soil from the 
excessive heat of the summer months and consequent injurious capillary efflores- 
cence, it was most important to alleviate the serious Indian defect, viz. the 
almost total absence of arborescent vegetation from the agricultural tracts of the 
country. But there is an aspect of vegetation that seems to have entirely 
escaped Aledlicott’s observation, namely, the employment of certain plants 
as direct agents in reclamation. It is w-ell known that many plants not only 
can survive on soils that contain a proportion of alkali that would be fatal to 
others, but that they actually luxuriate under such soil conditions. Of this 
nature maybe mentioned the Saltworts (see under Barilla, pp. 1 13-4). Long, there- 
fore, before reclamation could be carried to the extent of admitting of ordinary 
crops or even of arborescent cultivation, the soil might be protected from the 
sim by saltworts, and have at the same time large amounts of its poisonous salts 
removed by the temporary cultivation of such plants. 

This subject has not, however, been entirely neglected in India. It was 
believed that were alkali lands protected from cattle for a number of years, or 
even annually from the close of the rains through the hot months, the plants 
produced during the rains might be encouraged to survive and even others, 
including trees, gradually to invade such protected localities, until in a few years’ 
time the growth of a soil garment might ultimately prevent efflorescence. Such 
experiments have actually' been conducted, and with considerable success. The 
plant found first to invade the protected barren lands w-as the grass known as 
khar usara which from its vernacular name may be 

inferred to be a salt-loving species. tiporohoiiis roruiiiantiriiniitia ihhur- 
buroi) also springs up readily enough, but only during the rains. It, however, 
affords u.seful fodiler, although it does not protect the land from the summer’s 
heat. -After partial reclamation the dab {firnntoxtis rynosiiroides , the dub 
{fi/uodoittlurti/lou I, the bat ( Uiplurnur funra). the /anewo '. I ndropoyon ti niiututus) 
and se\cral other species readily appear. Since fodder is of necessity a 
pressing need in all parched lands, it is valuable to know the Indian grasses that 
should be first resorted to in reclamation operations, but it is unfortunate that the 
true s.altworts have not hitherto been seriously investigated in India since they 
would appear more desirable preparatory plants to any of the grasses named. V\'o 
read of a few desultory experiments having been put forth to acclimatise the 
.Vu-tralian Saltbush, but it does not seem to have occurred to any of our Indian 
agricultural authorities that this country possesses perhaps a richer and more 
varied assoi-rraent of indigenous saltworts than is to be found in any other. 
In tlie Panjab and elsewhere a few of these have been (one might almost say) 
systematieally cultivated for the production of barilla, but not one of them, so 
far as I c.in discover, has been seriously investigated as a preparatory crop in 
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t'<mr reclamation. Mollison makes no mention of tlio Indian saltworts, 
though he refers to the Australian Saltbush. 

There is a wide range between the saltwort'^ that may be grouTi on soils Iii:j:hly 
impregnated with alkalis and the plants that refuse to grow on soils that coutaiii 
a particle above what might Vie calli'd normal soil-supply. But partiality or 
itfipartiality is not governed by botanical considerations, since within one and tlu* 
same natural order of plants both dispositions may he mot with. It would thus 
seem liighly necessary that lists of plants sliould be framed, aftiT searching tests 
have been performed indicative of the selection of saltwort.s, trees and useful 
crops that might be grown progrrs.‘^ively on land under reclamation, Avavia 
at-ahira. Mitifett frittufosa and tMalhi’t yia have been Spoken of as useful 

trees, but tlieso belong to the Leuumikos.t, a family which shows a stronger 
aversion to saline salts than almost any other that might be mentioue<l. They 
may, howevm*, be good, but are tlicy the best that <‘ould be chosen ? If the 
most convenient and serviceable, at what stage sliouhl they be planted, and with 
what other plants preceded, associated or folhuved ? These are ([Uestions of tin* 
greatest possible moment to India, but to which at present no satisfactory answ^T 
can be given. The greatest fault, however, wdth all Indian endctivours. such as 
they Viave been, at reclamation and reforestation, has been the iinpccuiiious 
craving and short-sighted policy of desiring immediate returns. 


[’IlItJCii' 

i.’etlirn- 



Industrial Uses of Soda. — Incidentally this subject has already bei'n <le.ilt Industrial 
with. Throughout India soda soils are waslu'il and more <>r less ymn* Uses, 
carbonate obtained. At one time a fairly large trade was done in this way in 
South India (Salem, Mysore, etc.) and expectations of a considerable develop- 
ment entertained. Licenses w'ere granted in Bihar, the Uniti'd Provinces and 
elsewhere for the manufacture of aaiji and rasi (two qualities of carbonate of 
soda) from saline earths. The object in licensing the industry is to protect tho 
revenue, since from the factories concerned fairly large quantities of common 
salt are obtained, especially at the factories and refineries for the production of 
saltpetre. (For method of manufacture, see Glauber’s Salt, p. 56.) 

Carbonate of soda of a very pure kind is regularly prepared at the Lonar Lake f-ako Suri'Hc^. 
at Berar. Ball says {Man. Econ. Geol. Ind., 494), “ Blocks of mixed salts are 
(Obtained by div’ers in certain parts of the lake, but the waters of the lake, on 
ev'aporation, deposit salts among which the principal is carbonate of soda. . . . 

The local names for these products are dalla. which consists of a close collection 
of acicular crystals, betw’een two compact surfaces ; kuppal. a thin kind of dallu, (jujiiuo',. 
principally of red colour ; papadi or papriy a white saline froth.” 

Whether obtained from soil efflorescence or from salt lakes by treatment with 
sulphuric acid, the mixed salts (especially wliere the greater proportion is alreu<ly 
the sulphate) may be reduced to a salt-cake (similar to that obtained in the first 
stage in the Le Blanc process of manufacture), and by calcining with lime and 
coal that may be converted into soda-ash. At Awah. in tlie United Provinces, 
an attempt was made, in 1880, to utilise the reh efflorescence in the manufacture 
‘»f glass and glass-beads. A complete set of tools was imported from Venice, but 
the following, among other conclusions, appear to have beon arrived at regarding 
those and all such experiments at utilising tho alkali deposits in glass-making : 

(а) The impurity of the alkali prevents the formation of good quality 
of colourless glass. 

(б) It is, therefore, necessary to organise chemical works to produce 
pure alkali. 

(c) Good beads could be made, but doubtfully at a lower price than 
they can be imported. 

(d) Improvement of glass manufacture in India would depend on the 
work being done on a large scale with skilled supervision. 

Wherever soda efflorescence is at all abundant, the Native industry of glass- X\tive 
making (sxich as it is) is more or less prevalent, especially that of glas.s bangles. tadnstntM. 

But reh and sajji are put to an infinite variety of other uses by the Nativ'es. They 

are employed for dissolving crude lac and kamelay preparatory to dyeing silk, 

also for extracting the crimson dye from safflower in cotton dyeing. The^y are 

used for bleaching silk, cotton and wool. Sajji is employed, in Farukhabad, in BieacLin^. 

making country paper from hemp. Both salts, in conjuncti<»n with shell-lirne, enter 

into the composition of coimtry soap. White reh sprmkletl into boiling cane-juicer 

is employed to neutralise the organic acids in the manufacture of sugar, a process 

very similar to that of the use of lime (p. 7 1 2), bariumcarbonate (p. 57 ), or strontium Tobacco 

carbonate (p. 58) in Europe. Eeh is an adulterant of tobacco, and is added to 
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incre.ase the weight. Tii Xative ineilicine these salt.-> are .siippost'tl t<> he <!iirc‘s>tive 
and hepatic*. The effort to utih-se in the potter's art tiie peculiar elay^ that are 
in association with c*arboiiate of soda has not avS yet received the consideration 
that it deser\es. although the ceramic art of Imlia luas been the subject of special 
r^tudy. As a histone fact, that has escaped the attention of most vTiters on this 
sulijeet. It may be said tliat some 60 years ago Sir William O'Slhiughncssy sub- 
mitted to the Government of India tfie results of an inciuiry which included 
extensive trials of Bengal days, sncli as Kolgong khari. Sahan miti, Rotas clays, 
^foulmein clays, Sing»^pore clays, cde.. as also numerous experiments in glazing 
t!ie pottery turned out. [(7- Brmj. Diapen., app.. 700-17.] 

6. BlacK Salt (kdla-nun. kdla-nim<tk) is an article of some impor- 
tance in the local markets of India. It is prepared in Upper India, 
chiefly at Bhiwani in Hiss^r. 

Common salt is h^^ated ^dtli the chebulic and emblic myrobalanvS together 
with saji, until a sort of fusion takes place. The article so manufactured is used 
as a Medicine Dr. M arth favours me with a note on this su})ject frL>m which 
he would appear to regard sodium sulphate as an indispensable ingredient. He 
writes : “ I have produced perfect specimens }iy fusing a mixture of pure common 
salt with s<Klium sulphate, a little sodium c<irh(tnate and organic matter repre- 
sented by sugar .V-conling as the proportion of anhydrous sodium sulphate 
varied from 1 to II [>er cent . a more or less stn^ngly ineciiein.d .salt was produced 
varying from pink to a decided vermilion colour, whilst as much as 15 per cent, 
of tlie sulphate \ield(*d a very dark purple-colon n^rl salt. Ad these had the 
characten^tii' .sulphuretted-hydrogen smell, jind gave the same rbenuea] reactions 
as the Xative-made product. The jungle fruits which thev add can have no 
spe(‘ial mtluence on the salt because they are completely carbonised and serve 
only as reducing agents for the sulphate to sulphide, the char.ictoristic material 
of the prepared medicin.il (or black) .salt.'’ 

'■ Phull. — ^This is believed to b(' ii form of earboiiate of .soda. 

It is imported into Loh from Cbangthau. Kupsliu aiul Kubrii in Ladtildi. It 
is .said to be extonsi\-eiy used for im.xing witli tea to l)ring out its strength. It 
i.s e.xportod to Kasiimir and Kullu and into Ltovor India. The Bluityas are said 
to u?e it for uMshing clotlies and for dyeinrr uool. The average imports appear 
to be from oU to 120 ton.s, and the aver.ige eo.st about Rs 0-4-0 per maund. 

S. Barilla or Sajji-khap (.see Barilla and Tlie ludiaii Saltworts, 
pj). 112-4). 


0. Borax or Sodium bi-borate (see Borax, p. 171). 

10 . Caustic Soda (= kshard in Sanskrit).— So much space havine 
been demoted to carbonate of soda and a further article to sodium bi- 
borate, the present .salt must be dispo.sed of in the briefest possible 
manner. At the present day it may be .said that India’s supply comes 
entirely from foremii countries. One of the Indian paper ‘inills is 
believed, however, to have attempted the preparation of its own supplies 
Rom the reh salt.s found m the neighhouihood, but it is not known whether 
Its endeavours in that direction were sticcessful. 

The CTeate^t pos.sible interest has been aroused in Europe and America 
thiougli the di.-eov cry ot a method of direct decompo.sition of common salt into 
(■au.stie soda and chlorine gas by means of electricity. With regard to Electro- 
coirsult The Mineral Industry (New York, 1900, 

The Indian pres^s have hailed the discovery of the .Ureet decomposition of 
salt as bringing a cheap supply of alkali to the doors of our Indian soap-works, 
paper-works, etc., owing to the possession of a limitless supply of sodium chloride, 
rhe great reconimen.lat.on to India of this new methocl lies in tho fact that 
.Mdidiuric acul IS not required. Without sulphuric acid Re Blanc’s manufacture 
X t t-roudit to bear on our supplies of eoniinon salt or of 

enterprisr" probability tho backwardness of India in chemical 

11. Sodium Chloride (see Salt, pp. 96.3-71). 

12 . Sodium Sulphate, or Glauber’s Salt.— This is generally 
known m India under the name khari or kharinun, and as already ex- 
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plaiiie<l (p. 51 rt s^q.) it is ini't with as oiio o£ the elilorosceiit salts that 
constitute reh. It has hi'cii shown (p. 50) that the chief use of this salt 
might be regarded as in the preparation of carbonate of soda. Its pro- 
iluction is at all (-vents the iir.st stage, in the Le Blanc process of soda 
mamifadurc', and where met with at all abiindantlv as a .surface 
('ftlorescence it might be viewed as the first .stage accomplished without 
the expense of sul])huric acid having been incurred. 

This salt is in India dorived fr»>m rth ofllorosrcnre, oitlior by solar evaporation 
[ahi) or by artificial heat {jarin)^ and by a methoil very similar to that pursued 
with crude saltpetre. The quality of the earth ctillecteil is of course different 
in each case, but the n«iture of the filters, lioilers and pans employed is the same ; 
and for evaporation and condensation of the brine, boilers and cJiiinam pans are 
both used, the former in Bihar and the latter in tlie ITiited Provinces of Agra 
and Oudh, where prolonged dry, hot weather may he moi’o c<»ntidently reckoned 
on than in Bihar. 

Industrial Uses. — Potna-khfirt (as the khnri produced in Bihar is called) is 
used chiefly for preserving hides, and .i!m» as a oatliartic for cattle ; it sells 
at from 8 to 12annus<i mannd. and eontains \4‘rv little sodic chlnridf'. Khari 
produced iqi-country, bv solar evaporation, is also mu<*h I'mploycd <i.s acatlnirlie 
for I'idtl*'. It eoiitain^, ho\se\or. a eonvidor.ible pen entam< of common salt (*21) 
to •>() and soinetinie'^ ('\ en moie)* |{ realiM'-^ from \'2 ann.is to one rupee per inaurid. 
(.dauber's kSalt inay l^e san! to !»♦' better suib-d than < oniinon salt for tiu' eiinnu 
of ludes, nwiim tile tendein \ ot th'‘ lattfs* t<k absorb w.it(‘r ainl soften tho 
hides. The khan' (or i‘hanufi-kfnin) of Ihh.ir beinu ,us a rule purer than tliat 
of th(' I’nited l'ro\iuc“e-^, is aeec»rihngl> in greater Hemautl. Biiehanan- 
Hamiltoii in ISO'.t drew atteiuiou to this eireinustanee by his liavinc pointed out 
that tlie pntnd-khfiri w<is the be-vt })roeural>le iu India. According to Dutt 
(^fat. Mi'd Hhid.. 1000, 00) it was kmiwu t<‘ tlie recent Sanskrit writers under 
tlie Uiimo of kaJiiin Idrand., au«l was usisl inodicinally in combination with other 
saline siilistances. As m<iuufa< tured in India it is an impure salt. 

ALKALINE EARTHS. Haviii g now (liscusscd the true alkalis 
and their salts with as iiuich detail as the available space will admit, it 
becomes necessarv to record the chief facts known reganlmg the Alkaline 
Earths and their salts as met uith in India. 

13. Barium and Baryta; Ball. Man. Econ. dVn?., hid.. 473-4. 
The oxiile of this midal (baryta) is un extretuely caustic, poisonous and 
strongly alkaline sub^tam t* that forms a hydrate with water. 

14. Barium Carbonate. — Tins is imported into India to a very limited 
extent. It is highly poisonous. In Kurope it is employed as an ingredient in 
certain forms of poitt'ry and gljwsware, and is the basis of certain delicate 
colours. In Franco it is us«‘d m the ilefecation of boet-njot sugar in place of 
lime. [O/. Min. Indji^t , lOOO, .",3-4.] 

15. Barium Nitrate. — This is obtained by decomptibing the carbonate by 
means of nitric, acid. It is tlii' chi»*f salt employed iii pyroteehny for the pro- 
duction of green firc'«;. Jt is also the tinctorial ])rinciplo in Baryta (Irekn — a 
pigment of some valiH*. Beeeiitlv l»arium nitrate has been substituted for 
saltpetre in the preparation i»f certain explodves. 

16. Barium Sulphate. — Tnis is tln' most important of the barium salts 
and is known as Baritcs (Barytes) or Hk.vvv-Spar. It is foiuid in mineral lodes 
and usually constitutes a flistinct portion of the gangue there present. In the 
Kamul District, Madras, it occurs ,ilong with galena, within tlip veins (d quartz. 
Large quantitit*s also occur with < jiiartz. forming a network of veins, as for example 
near Aiangayam, Salem district (Holland. 7?cc. Geol. Sure. Jnd., I8h7. xxx., pt. iv.). 
If over worked. largt‘ supp]i*-s could be obt.iined from that locality So, in the 
same way, baryte^ evi-its in the ( ‘entval Pro\inees in association witli copper 
such as at J.ihbalpur and in the K'*wa State. In Rajputana barytes has been 
reported by Dr. Irvine a-* occurring at the lead iidues of Taragarh m Ajnur. In 
the Punjab It h.i‘> al.-o licen foiunl in a'^sooiation with galena at Suhathu in the 
Simla di>triet. While it wioild thu- appear that the Indian sources of this 
alkaline earth have not been worketl. barium sulpliate is nevertheless available 
in every bazar and seems to be very largely 3«3ld as “ wiiite lead," or in adultera- 
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tion with that substance. The reader will find an example of the extent to which 
this sulphate is employed in India by consulting the account given of the Afridi 
Wax-cloth industry under f'Htrthammtt Ojryava uthtt (pp. 276,282), Barytes is 
also used by the paper-makers, and to a limited extent as a cheap substitute for 
barium nitrate in certain forms of fireworks. 

17. Calcium and its Salts (see Lime, pp. 709-19). 

18. Strontium and Strontia. — The oxide stiontia does not 
exi.st in nature, but it may be produced by burning either the carbonate 
or the sulphate. 

Celestite, the sulphate of strontium, has been reported .ns met -with in two 
localities in India, viz. in the Ivirthar limestones of Sind and in the red clays of 
Surdag in the Salt R.rnge. In the sugar refineries of the Continent of Europe the 
native carbonate tStrontiamtei was formerly used in phice of lime (Journ. Soc. 
Chem. Indust., Nov. 1901, 109"2). But the metal is chiefly known in India in 
the form of the imported nitrate wliich is largely employed in the preparation of 
rod-coloured flames in fireworks. 


ALKALOIDS (see Aconitum, Cinchona, Papaver, etc.). 
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ALLIUM, Ltntt. ; FI. Br. Ind., xi., ; Liliace.t?. A genus of 

bulbous herbs which embraces about 250 species, all iiuligcnous to the 
temperate regions. In addition to the onion and the garlic, (which are the 
most important species), the shallot and the leek (-1. asrahtniru m. 
Linn., and A. A m pel op ra sum, Linn.) are also cultivated in India, 
the latter being the faru of Bengal and the kirdth or birds of Arabia. 
In Western India, according to Woodrow, leeks succeed best at altitudes 
of 2,000 feet. 

A. Cepa, Linn. . Duthie, Field and Garden Crops, iii., 5, pi. Ixv. ; Mollison, 
Textbook Ind. Agri.^ iii., 2H. 

The O^^ON' is extensively cultivated in India, chiefly near large towns, and is 
knovA*n as piyazy pdlanduy kanda, vella-vengdyam, vidlu-gadaluy etc. There are 
two forms, a small silvery and a large red or yellow. Patna and Bombay (Jan- 
gira) are famous for their onions, and, speaking generally, the onions from the 
northern provinces are the largest and best. The size and quality would seem 
to be improved by transplantation, which is also a preventive against disease 
from fungi and insects. Seeds will not keep in India for more than one season, 
hence selected bulbs are planted for seed purposes at the beginning of the cold 
season. After careful preparation the seed-bed should be sown about Sep- 
tember and the seedlings transplanted in November or early in December. 
The crop may be lifted from March to May. In two test cases mentioned by 
MolUson the yield was about 35,000 lb. to the acre. Onions are extensively 
eaten in India by Muhammadans, much less frequently by the Hindus ; they are 
occasionally given to milch cows and buffaloes. There would appear to be a 
considerable export trade in the bulbs from Bombay to Zanzibar, Japan, etc. 
{Gf. Ain-i-Akhariy 1590, 63; Sen. Kept. Agri. Staty Dacca, 1899, 25, 38, 
app. vi.-xii. ; Ifnp. Dept. Agri.y West Ind., Pamphl. Nos. 16-21.] 

A. sativum, Lmn. , Dutlue, Lc. 34, pi. IXAU. ; MolUson, l.c. 2U. The 
Garuc, lascifi, rasun, helloliy thumysivy vullai-pundu, etc., is cultivated throughout 
India, the cloves (or small bulbs) being planted out in October and the crop 
gathered in the beginning of the hot weather. As showing the extent to which 
the seasons of production vary, it is reported of Coimbatore district, South 
India, that planting commences in May-June and harvesting in September, being 
followed by a tobacco-crop, or if planted in December and gathered in March, it 
is followed by cholam. According to Mollison, a good crop will yield 8,000 to 10,000 
lb. per acre and be worth Rs. 250 to the cultivator. As a Food, garlic is almost 
universally used in curries by the Natives, who also eat the bulbs almost daily. 
In Medicixe it is regarded as a stimulant, expectorant, tonic, and employed as 
a remedy in bronchial affections and as an application for deafness. Dymock 
(Pharmocog. Ind.y iii., 489) says that after intense fatigue a clove of garlic slowly 
cliewed and swallowed acts as a very powerful restorative. The freshly ex- 
pressed juice makes an excellent Cement for glass-ware. The imported !Muscat- 
garHc is much used for piclding. [C/.Ta/ee/ Skereej (Playfair, transh), 1833. U"-] 
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ALOE, l/tnn, ; Fh Br.lnd.. \i., 1^(0 ; Fharmacog. iii., 4<>7 7(i ; 
Rept. Cent. Indig. Drugs Comm., i., IIH, 126, 149, 158; H^^iMODORAt'K.i-:. 
Reverai species of Aloe atid diverse metliods of extracting, drying and 
preserving the juice result in the supply of the different known qualities 
of this drug. The following species inav be specially mentioned as afford- 
ing the major portions of the aloes of Indian commerce* : — 

A. abyssinica» Lam.; Bakor, Journ. Linn. Soc.^ xviii., 174. Jaferahad 
and possibly also tho bulk of tho Mok^x, aloes importeil from the Rod Sea 
coast. This is prepared at the town of Jaferahad in Ivathiawar by persons 
supposed to bo of African descent. It is sol<l in tho form of flat circular cakes 
almost black in colour, has a glas.sy fracture and yields a yellowish powder liaving 
a strong aloctio aroma. This, as also tho importetl Moka quality, constitutes 
tho aloes most in demand iii India. 

A, Perryi, Baker, Bot. Mng.^ 6506. Tins is tho Socotrine Aloes, and 
possibly also tho Zanzibar Aloes of comment*, of which a fair amount is 
imported into Bombay, and after being assorted is re-exportc<l ag<un to 
hlnrope. \Gf. Mandelslo, Travels^ 1630, 15.] 

A. vera, Lmn. . the Common or Barbados Aloes or Curasao .Vines. 
Several forms of tliis species have become completely naturalised in India, and 
that too from the hot, dry outer valleys of the N.W. Himalaya throughout 
the central tableland to Cape Comorin. 

Both the aloe plant and aloe drug have Sanskrit and vernacular names 
attributed to them that would seem fairly ancient. The following may ])o 
specially quoted : For the Plant : — ghi-kunvdr^ ghirta-kunvdr, kunidri, kora-kdnda^ 
kuvdray kalahandUy lola-aara, etc. For the Drug : — ilvay eihjQy clioy yalva, 7no~ 
ahahhaTy muaumbray kalabol, etc., etc. Sir William Jones calls it taruni, aahay 
cumdri (A^. i?es., iv., 272). 

Most scientific 'WTiters are agreed that although the aloe has been completely 
naturalised in India for a very long time it is not originally a native of the coimtry. 
Of late, attempts have been made \rith comparative success to show that some 
at least of the species might provide an efficient substitute for the imported 
drug. Indian aloes seem ffirst to have been mentioned by Garcia do Orta (1563, 
ColLy ii.) as prepared particularly in Cambay and Bengal. He adds that though 
Pliny and Dioscorides refer to the Indian aloes as the best, they were referring 
unconsciously to the re-export of the Socotrine product. Paulus .Egineta 
(Adams, transl., iii., 34) reviews the information possessed by the early 
Greeks, Romans and Arabians, and might be consulted. The early Indian travel- 
lers such as Linschoten, Tavernier, Hove, etc., afford useful particulars, but 
greater details may be learned from Ainslie, Royle, Warring, etc. Rumphius 
{Herb. Amb., 1750, v., 272) mentions the use of aloes on tlie Coromandel Coast 
in the preparation of cement. [C/. Acosta, Tract. <le laa Drogaa, 1578, 191-211 ; 
Ligon, Hiat. Barbados, 1657. 98 ; Rheede, Hort. Mai., xi.. t. 3 ; Kanny Lall Dey, 
Indig. Drugs. Ind., 19; Taleef Shcreef (Playfair, transl.), 1833, 138; Tschirch, 
Schweiz. Wochenachrift fur Chem. und Pharm.y 1902, Xo. 23 (attributes the aloes 
of the Cape to .4. ferojr) ; Johannes Klaveness, Studien Natal Uganda-Aloe, 1901 ; 
White and Humphrey, Pharmacop., 1901, 51—2 ; Ponder and Hooper, Mat. 
Med. ; Bens, Southern Arabia, 1900, 381.] 

The Indian Trade in aloes is not a very large one. The total imports 
come usually to something like 6tX) cwt. valued at a little under Rs. 20,000 
(501 cwt., valued at Rs. 7,994 in 1906-7), a quotation that would seem 
to be about one-third less than that of 20 years ago. The total exports 
(iticluding re-exports) would appear to average very nearlv the same 
in quantity and value as tho imports. The Indian foreign supply, 
drawn mainly from Africa and Arabia, and the exports of Indian-grown 
aloes go mainly from Bombay aiwl Madras. In fact, the most striking 
modern feature seems to be the growth of an export from Madras 
to the Straits Settlements. The re-exports (foreign aloes exported) 
are made almost exclusively from Bombay an<l go mainly to the 
United Kingdom, the next largest demand being made by the Strait.s 
Settlements. 
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Dita-bark 

r).E.P., ALPINIA, Lhuu: FI. Br. Ind., vi., :252 : Scitamine.®. A 

i., 191-7. genus that eontains some 40 species inhabiting the tropical and sub- 
tropical regions of Asia, Australia, and the Pacific Islands. 

Galangal. The two most important species are a. fnaifutf/a . Wilid., and .t. 

nf/ieinatuii», Hance. which are considered separately below. A. AlittyUns, 
Roxb . — taro or tarulco — a native of Bengal, Assam. Burma, Ceylon and the 
Mcdi'nno. Konkan, has an aromatic rhizome which is used by the natives medicinally. 

Fibre. It lias been recently stated that the leaxes and stem yield a Fibre which might 

possibly be useful in paper-makine, owing to its exceeding alnmdance, [Cf. 
Huoper, Rcpt Labor. Ind. Mns., lllOl-.l, 2S.] .4. khuianjan. a supposed new 

species described by the late Dr. T[o.,deen Sheriff in INBO \cf. D.E.P., i.. 194], 
is believed to be the same as i. but owing to the continued 

uncertainty the latter species has been kept separate. .1. xutati**. Roxb. the 
Light Galangal, is a native of the Eastern Archipelago, much cultivated 
in Indian gardens. The rhizome is used in place of the Greater or .Java- 
Galangal, and is s«>mctimes mixed witli it or with ginger. 

A. Galanga, Willd . the Greater or Java-Galangal. the bnrakulinjan. motha- 
kolnnjan., pera-rattai., pera-ratUi. pador/oji, etc., is found throughout India from 
the foot of the Himalaya to Ceylon and Burma: di^tril'Uti'd to the Malay 
Islands and widely cultivated. 

Me'ii>-uie. It is mentioned by Marco Folo (a.i». 1200) as grown in Bengal, and hy Var- 

therna ( 1 olO) as found m Cambay. < larcia d(* ( >rta ( ! r>l)3) ami Linsc)u)t('n ( I oOS) 
say that tlien^ are two sorts, one <'hine.se calksl “■ Laviindon." the otlc'r Javan 
aiifl there called “ Laiujiias.'’ I’lie l.itter, th<*y say, was sown in Indian gardens. 
The rhizom(‘ of lioth sfiecies are mentioned ami iigunMl by (.'lusius {HiM. E.xof. 
PL, 160o, 211). The rhizome and th<' fruit A-a'amja! t firthtnioint an* sold in 
tlie bazars, and the former is said to l»e ns(‘d in the Gnited Provinces in calico- 
Medurine. printing. It seems probable that the Gre<iter Galangal is only used medictnally 

as a substitute for the Les.MT or Chjne-<e Galangal. [Cf. Acosta, Tract, dc las 
Drofjas, 1578, o8 ; Kew Bidt.. ISOl-.") ; 1802. 10-20 ; 1800. 23‘1 ; Pharmacfut. 
Jonrn., Jan. 31, 1801.] 

A. Offlcinarum, Nance,- the Lesser Galangal, .4ii>inia of chemists, 

is commonly sold in the bazars as knhnjdn or kolijann. Also called chota-pan- 
ki-jar or chotl-kulijan, shitta-rattai, khi/.’^ro-ddru, etc. 

It is a native of China from wlienoe the rliizome i.s exported largely to India, 
and somewhat less than in former days to England. Tlie principal (iemand for 
it is in Russia, though it is still an ingredient in certain old-fasliioned English 
Medicines. In India it is considered a nervine tonic and an aphrodisiac*. 

Trade. It is not possible to distinguish between thi* Greater and Lesser G<ilangal in 

the Indian trade returns, hut the colIecti\e imports liave incre.ised from 2,794 
cwt., valued at Rs. 21,525 in 1800-1000, to 5.202 ewt.. valued at Rs. 30,731 in 
1002-3, though they have since declined to 3.018 cwt. in 1900-7, valued at 
Rs. 21,375. The collective exports also have fallen from 1,327 cwt., valued at 
Rs.12,2.55. in 1800-1000 to 303 cwt., at R.s. 3.470. in 1002-3. Since then, however, 
the exports have shoum an increase — viz. to 1,245 ewt., valued at Rs. 12,249 
in 190.5-6. In 1006-7. however, they fell tn (>14 ewt. and Rs. 6. 338. By far 
the largest increase is in the trade from China (Hongkong) — viz. from 002 cwt. 
in 1899-1900 to 3,200 cwt. m 1004-5, and 2,104 cwt. in 1006-7. 

ALSTONIA SCHOLARIS, li. lit, ; FL Br.Ivd..iu.J)P2: Gamble, 
.Man. Ind. Timhs., 4H*5; f^ooke, FL PrcR, Bowh., ii., 132; Apocynate.^). 
A tall evergreen tree of the moLster regions of India, but nowhere very 
common. It affonls tlie ditu-bnrk of eommerce, and is known in the 
vernaeular as chatmin, ckatnm, lafionj, sntidna. yala, pala-gariida, rnkat- 
tana. etc. 

The bark is u.sed in Medicine as an astringent tonic, anthelmintic, alterative 
and antiperiodic. It is a remedy in cases of chronic diarrhma and advanced 
flysenter>\ as also of catarrhal fever and stomachic debility. Externally tlie 
milky juice is applied to foul ulcers and is also u^ed with oirin earache. Ditam, 
an uncrystallisable substance obtained from the bark, and also a tincture of 
Aistouia . appear to be useful in ca-ses where quinine produces distressing 
secondary symptoms. The Report of the Indian Indigenous Drugs Committee (i., 
419—38) seems to show that the drug is useful in diarrhoea and dysentery, but 
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ALUM 

AND ALUMINIUM 


that its effect as a is not liistiiig [Phurniarog. Ind., ii., 38(3). Tiio 

Timber, whicii is not durable Imt easily worked, is used for bt)xes, furniture, 
scabbards, coffins, etc., for Ijl.u-kbo.irds (dusted with sand) in Burma, whence 
t lie namt‘ sv/ioiariM, and. ace* »r< ling to a corr«*sp«>ndent of The Agricultural Bulletin 
of the Straits and Federated Malag States (lh()3, ii., 114), the young wood is 
fsnployed in 13oriieo as a substitute for cork in bottle-stoppers (see Gutta- 
percha, j). (327). 

ALTINGIA EXCELSA, Sot on/ta : FI. Br. Inch, ii., 429 ; Gamble, 
Man. hid. Timbs., ;3;j2 ; Brandis, hid. Trees, 302; Hamamelidace,®. 
Burnu'se storax, rasamala. sildra.s, jutili. nantaijitk. etc. A lolty deciduous 
aromatic tree of Assam and Burma, Yunnan, Java, etc. 

33us, like the closely- allied ari.ntaliN, Mitt . of A.sia IMiiior 

(tlui Liquid Storax). yields a frayrant ii.ilsaiu, known as niin-ta-ijok in Burma, 
wliicii is used in tliat country as a peifiimo, iiiconst. and medicine. 'Tiic true 
Sionw' ii) is imyiortiMl into Ronit(.i\'. and is used all ocer 

India as a Mulucjne hotii 1)\' the Alnliaiiimadans and Hindus. 3'ht> Burmese 
article to all inti^nts <iu(l piiryioses is identic.il with the ra-iavuda of .Tava, and is 
little if at all inferior to the resin of Asi.i Minor. Hooper (Ai/ri. Led;/.. 101)4. 
Xo. 0) reviews .ill av.iiluble inforrn.ition on this snhjeet. and concludes by say- 
ino th.xt his eliemieal inve.stigat ions contirm those ot I’rof. A. Tsehirch and 
Dr. L. van Itallio — viz. that while the Bnrmesi* stor.ix (like the rasamala) ditfers 
ill some re.spects from the true article, it mielit he pn.slieJ in traile us a good snh- 
stitute. It'/. Phannaciig. Ind.. i., 503-8: .Archie, dcr J’hann.. Sept. 1001. 230, 
.541-7 ; .Totirn. ('hem. Soc. Imiti.sl., xx.. 1I2‘2; Hooper, Rept. Labor. Ind, Mas.. 
1000- 1, 18 ; 1004-.5, 24-5. J 

ALUM and ALUMINIUM-ORE; lUnuife. Liiterife, etc.; 
Holland. Ilev. Min. Prod. fnd.. in Per. Ueol. Sure. hid.. IDO-j, xxxii.. 
04; Oldliani, J/««. Econ. (ienl. hid., 3u3, 3.o2 ; Ball. Man. Ecun. Oeol. 
Ind., 431-0 ; Jtiurn. Soc. Arts, 1903-4. lii., 145; Brouoh. Cantor Lect. 
Alum, phifhirt. phutliri. .sphntiknri. ,Aiih. zdk, pntalri, hjanh-htn. ido., is 
lU'epared from nlum-sluile iu several loi-.ilities of Bihar, Katdi ami the 
Punjab. It is also fuiiml. hut not worked, in U|)[ier Buima. 

Alum a]ipears at one time to h.ive lieeii verv exttuisivtdv iinporteil into 
Tiiilia from China, and the [ii ice on the Caleiitta market in 1S09-1 1 is quoted 
as 3.1-1) sicca ru])e)'s per m,)nii.l (Milhiirn, Or. Coiion., 1813, ii., 498), 
hut. it is euriou.s that thiue is no hi))t of any sut h trade in the E. Bidia 
Co.’s records, at the heginiiine of the ITth eenturv, although we leant that 
it was then an article of exten.sive trade witli .Tapaii. “ for they eau)iot 
dye with sapauwood without it” (Foster, E.I.C. Eetters, v., 7). Tlie 
Indian production is very uncertain, pi'oliably not amounting in all to niore 
than 1,1X10 toils yearlv. Kahihagli on the banks of the Indus ami Kotkil 
at the mouth of the Cliiehali pass, produce about IIKJ tons annually between 
tliem (Min. lire., 1891-7, etc.). Mr. Holland savs that the yield iu 
]898 was 750 tons, valued at £3,150. but iu 1901 it fell to 98 and iu 1902 
was 1I2J tons. No returns for 1903 were available. But the Indian 
id)im is not so white as tlie iinporteil mineral, being discoloureil by impuri- 
ties. The alum imported into luilia during the six years 1898-1903 averaged 
<i9,296 ewt., valued at 3 lakhs of rupees. The actual figures for 19011-7 
were 72,344 ewt., Ks. 3,19.407. The principal use i.s as a mordant iu 
Dveixg, but it is also employed iu AIedicixe, photographv. etc., ami iu 
the purification of vinegar (see p. 1110). 

Recently it liad f)ecn discovered that manv of the rusty-coloared laterite 
deposits wliich cover largt^ area-' in the IVninsula and Jhirma are identical 
witli the sulfstance knouai as han.i'it< . now the ehief soum* of ALrMiN'ir>r. Like 
tile original bauxite <>1 Ibiux. these ilepu^its weie uriginally worked witliout 
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AMARANTUS 

Amaranth Pot herb 


THE AMAEANTH 


success as a source of iron. “ It is difficult at present In fully estimate the 
value of this discovery, as a deposit of laterite, which ordinarily would be re- 
garded as small and of little consequence, contains enough alumina in some of 
hciutp. the instances examined to completely swamp the market of bauxite, of which 

the world’s total production is at present httlo mure than 110.000 tuns a year. 
Without any disturbance of present prices, the aluminous laterites would hardly 
pay, at the ordinary rate for first-class bauxites of 21 to 22 shillings a ton, to 
mine for export to Europe and America, and they must consequently be utilised 
for the extraction of alumina on the spot, either for export as such, or for the 
manufacture of aluminium in the country. To prepare the alumina from the 
bauxite (or laterite) would, according to the most recent proces.ses, require the 
I '.m-tic So, la. use of caustic soda, which is not at present made in the country. But one of 
the latest successful processes for the manufacture of caustic soda involves 
the separation of chlorine (from which bleaching powder is prepared) by the 
nipotri,' electrolytic decomposition of dilute brine, and as both caustic soda and bloacliing 

He. umposition. powder are now largely’ imported for use in paper-making, there would be a 
market for both, apart from the requirements of alumina manufacture,” 
yrannr..,*ture3. Aluminium Manufactures. is impossible to furnish actual statistical 

returns of the extent to which tliis metal has been introduced as an Indian in- 
dustrial material. Mr. Chatterton, Principal of the Madras School of Arts, 
pioneered the new industry so very successfully’ that others were induced to 
engage in the trade and finally the school withdrew in favour of private enter- 
prise, viz. The Indian Aluminium Co. at Madras, which purchased the Govt. 
.tluminUim Aluminium Dept, in the school. The Company employed 150 persons in 1901 
and 356 in 1904. There are three other factories at Madras, but apparently of small 
importance. The impetus due to Chatterton’s success would seem, however, 
to have given South India a hold on the aluminium trade that she is not likely 
to forgo. The imports of aluminium-ware must also be very considerable 
judging from the extent aluminium cooking-pots, water-bottles and other articles 
of that nature are now met with throughout India. (See Corundum, p. 428.) 

D.E.P., AMARANTUS, Liiiii,: FI. Br. Ind., iv., 718-22 ; De Candolle, Orig. 

i., 208 16 . Cult. Plants, 1 (X 1-1 ; Bretschneider, Hist. Europ. Bot. Disc, in China, 
Amaranth. 179 ; AMARAVrACE.E. 

There may be said to be two or perhaps three distinct groupsof amaranths 
that are of economic value to the people of India. These are the species 
cultivated in gardens and maiuly if not exclusively as Pox-heebs ; second 
the wild species that are eaten as pot-herbs or Medicixes : and third the 
forms cultivated in fields and exclusively so as edible Grains. The last 
mentioned are by far the most valuable and hence may be taken up in 
greater detail than the others. But in passing it may be observed that the 
Indian species of this genus seem to be sadly wanting careful study and 
revision. The limitations of scientific and vernacular names here adopted 
are given tentatively. Of the garden pot-herbs there are many varieties 
or recognisable races under each botanical species. These may be indi- 
cated as follows ; — 

Section A. Pot-herbs. 

Pot-herbs. 1- BUtmn, Una., iw. ote,a,-e>,s Isp Linn.), 'a plant with small obtuse 
leaves cultivated mainly in sub-montane tracts. The leaves serve as a pot-herb 
and the seed as a grain (ifcc. Bot. Surv. Ind., i., 169). This may be only a 
form of the following : — 

2. .4. ganaeHens. Linn . .Igri. Ledg., 1904, Xo. 0, 63; Duthie and Fuller. 
Field and Garden Crops, iii.. 1, 8, pi. lx\-ii. ; lalsag, chaulaisdg, etc. The ver- 
nacular names apply equally- to the foregoing species. Roxburgh differentiated 
.4. ynugefteuM proper from uterureuH. puiggn utuH arid other forms mentioned 
below as varieties, by the fact that it gave only one crop and was pulled and 
sent to market with the roots. Some forms, such a.s . 4 . bieolor are grown as 
urnamontal plants. Of the many’ \ arioties fg agod i n curries, lieitius 

ns a pot-herb, and uierneeiis (.■.p. p.uxb t as a sulistituto for a.sparagus'. Then 
there may mentioned paigg » ‘wh i.Hp. R„xb , n„n Lmn. , [c/. Long in ,Joum. 
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AMARANTUS 

PANICULATUS 

Grain 


Agri-Tiort. Soc. Ind., 1859, x., 30] and (sirru kirai) a vigorous jilant 

much esteemed by the Natives. 

3, -i. Linn , chrlu naiia, etc., the smallest Indian species and 

a weed of gardens throughout India. It is regarded as a very wholesome pot- 
herb specially suited for convalescents {Rec. Rot. Rurv. Ind., ii., 187 ; Agri. 
hedg.. l.c. 04). 

4. . 1 . Linn : PLiarmacog. Ind., hi., 138. The prickly .amaranth, 

Utduliya, kante-maih, etc., a weed of cultivation throughout India. Is used by 
the poor as a pot-herb, and in medicine is valued for its mucilaginous properties. 
{Rec. Rot. Surv. Ind., i., 207 ; Agri. Ledg., l.c. 04, 72.) 

,5. .1. l ii itlis. Linn : choulaie, chaulai, etc., a weed of cotton soils, but 
apparently nowhere cultivated. Tho tender tops are eaten {Rec. Rot. Surv. Ind., 
i., 354; Agri. Ledg., l.c. 65.) 


Section B. Grains. 


A. caudatus, Linn.; FI. Br. Ind., iv., 719; Diithie, Field and Love-lies- 
Garden Crops, iii., 24, pi. IxviiiA. ; A. cruentus, Willd., in Roxb., FI. Ind., bleeding, 
iii., 610. Love-lies-bleeding ; the kedari chua, ramdana, etc. 

This is fairly plentifully cultivated throughout the plains of India as a 
garden ornamental plant (and to some extent as a pot-herb also) much alter 
the same fashion as its near allies, the Prince’s Feather {.t. liRjiorhon- 
; the Weeping-willow-leaved Amaranth (-1. sdlicif'oliiifi) : 
and the Cockscomb {('elositt nri.sftttd ) — all great favourites with the 
Native gardeners. But . 1 . cdiKlritiis in India takes a further and more 
directly economic position since it is cultivated by the hill tribes as a 
regular field crop, oil account of its Gr.iin, the ramdana. The seed is i’ood-gr.un : 
sown in May and June and the grain is harvested in October. In the 
plains of Northern, Western and Central India it is also occasionally seen 
as a cold-season crop being grown on the borders of fields. It is chiefly 
distinguished from the next species by the obtuse tips of the leaves and 
the long pendulous tails or spikes of the inflorescence. 


A. paniculatus, Linn. ; FI. Br. Ind., iv., 718 : Duthie, Field Anardana. 
and Garden Crops, iii., 23, pi. Ixviii. ; A. frumentaceus, Ham., in Roxb., 

FI. Ind., iii., 609; A. Anardana, Ham., in Wall., Cat. ; and A. farinaceus, 

Ftoxh., Herb. This appears to be the anardana of the early writers but is 
best known as chita, chuko, ganhar, mdrsa. hdthu, etc.* 

Cultivated on the Himalaya from Kashmir to Sikkim between the 
altitudes of 3,000 and 10,000 feet ; also on the hills of Central and South 
India and Burma, and on the plains of Northern, Western and Central 
India, as a cold-season crop. It is one of the most important souri es of iniportant 
Food with the hill tribes of India, and there are both golden-yellow ami run. 
bright purple conditions. The former is more frefjuent and seems there- 
fore to be preferred ; most fields, however, contain a few red plants among 
the yellow. It is an exceedingly ornamental crop ; the hillsides, on account 
of the fields of this plant, become in autumn literally golden-yellow and 
purple. It is sown in May and June and reaped in October-November, .seasoE.-* ot^ 
but in the plains it is not ripe until February to March. (Madden, Edinb. 

But. Soc. Trans., 1858, v., 118.) 

It is not possible to furnish information as to the total production of 
this grain. It is grown as a rule for local consumption and is hardly 
if ev’er exported. The grain has been analysed by Church [Food- 
Grains of Ind., 107-9j and the average of three samples gave the nutrient 
ratio at 1 : 5','5 and the nutrient value 90. It has been estimated that one 
plant will produce 1(K»,()(H) grains. Speaking of another sample, which 
Churi'h attributed to .1. but which m.iv [los.-ibly have 
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been one of tlie many forms of the pre-eni s})enes, hi‘ remarks : Tne 
analysis shows that we Iiave hi these .'.eeds a tooil in which the jnopor- 
tioiis, not merely of albuminoids to total .st an h jjliis the starch-eijuivalcnt 
of the oil. but also of flie oil itself, are very nearly those of an ideal or 
standard ratio.” Visitors to the lulls of India are inclined to smile at 
people who live verv largely upon these minute crains, but they might 
with advantage to themselves use thus extremely wholesome article of diet. 

AMBER; Mason, Burma and Ils People, 57*5; also eil. Theobald, 
i., l.j ; Ball, Man. Econ. Geol. Ind., 1881, 57 : Holland, Rev. Min. Prod. 
Ind., 1898-1903, 95-7. Fossil Re.six : lahruh, ainhem], pai/rn. etc. 

Tliis substfinco to a small extent is still procured trom the ancient mines of 
Tapper Burma (in the Hukong Valley), hut a fair amount of B.iltio amber is regu- 
larly imported into India and Burma. It is used in Xative .Mei:ul'TXi% lieing often 
confused with umhorcris^ the wortl amber hiivmg been derived tlieretrom. In 
Eimipe it IS bfuletl in oil (rape or hnseo<l) until it l>ecom..*s transparent and ductile, 
when it IS moulded into heads» broaches, mouthpieces for pifies, etc. Certain 
ipLihties are exten.-^ively made up a.s varnishes. In U]>per Burma Dr. Anderson 
tells us {Mandalay to Momifu, iSTb. *202) that there were tlien only «i few workers, 
and th<it the amber most prized is perfectly clear an»l of the colour of dark 
sherry. Auihor is much in demand in Burma by tlio wealthier ladies, who wear 
cigar ear-holders of this niaterial. Accurate returns for the production in Upper 
Burma are not available, but an estimate made liy the Deputy Commissioner of 
INIyitkyina gives the average annual output at about a I cwt., valued at about 
Rs. o,000. The Burmese material differs chemically and physic'ally from the 
Prussian umber, the chief difference being tlio ahsenc»> of succinic acid ; it is dis- 
tinguished by the special name “ Burmite.'’ It is harder and tougher than many 
other amber-liko rosins, and tlierefore more tit for (*arving and turning. [Cf. 
Barbosa, (’oa.st.i E. Ajrica and Malaga, p-d. ISoc )• i‘'o ; rttiduH .Eyineta 

(Adams, traiid.), iii., l‘2u ; ^Marco Pol-* (.*(1. ^'llle). ii., :J4I ; Milhurn. Or. (Joynm., 

i. , 01 : CiMwford, Jvurn ta Aru, lStI4, ii., 2nr>. 

AMBERGRIS; a coiicri'lioii foriiici in Ihn inf of tlu' S))erm- 
whale (Pfii/snfnn luunroreitlidliis). ft is a substiiiuo often found 
floatingin the sea on the coasts of India. .Vfiica and Hvazd, and the whales 
are also hunted and killed to procure it. Is met with in the Indian bazars 
in the form of special preparations known as ahr-i-mnher, anbrr. or araha. 

It is a very liglit substance, highly inflammable, has a peculiar aromatic 
odour and almost completely \olutilised hy heat. It is used us a Medicine. 
the supply coining mainly Iroin the Xicobar and other islands in the Indian 
Ocean. Tliough not of great value in modern comiiieree tins substance at 
one time attracted much attention. It was unknown to the Greeks and 
Romans, but according to Paultis .-Egincta (Adams, Comment., iii., 425-6) 
was made known to pharmacy hy the Arabs. Jl.irco Polo (Travels (ed. 
Yule), li., .341-2) and Clusius on Garcia do Orta (in Hist. E.rot. PL, 160.5, 
147-9), also Ball on Garcia (Coll., iii., m Pioc. Roij. Ir. .Aiitrl.. i. (3rd ser.), 
390), Barbosa, etc , all allude to this substance, so tliat it lias been 
associated with India for sever.d eenturie.s. I'rancis Byrard (T'oii. E. Ind., etc., 
1601 (ed. liakl. Soe.), i., 229) stati's that in the !Maldi\'es the ainiiergris (called 
(/oi/jcn, and when prep.ired miinirtrc) thrown up on the coast formed part of the 
King's revenue. Jahmiyir (ilejiunrs (Price, tiMnsl), 2-3) deserihes the way in 
which it was employed to jn'rfuine thi* throne. In Kuropo some tiiiit' ago it was 

ii. sed as a flavouring material with food. By Milton it is alluded to a.s ijrisamber 
(Par. p,eij , in, 337). iCt Blanford, Fa. iV. hut. (M.mimalia). 571; -linslie, 
Mat. Ind.. i., 1,5-7 ; Trans. Med. and Ph;/s. ,Soc. lioinlj., n.s.. i., 149; xii.. 172; 
.Madras, Man. Admin., i., 30 ; Baden Poweil, Ph Prod., i.. 190 ; Hunter. Imp. Oaz. 
S irohar. x.. 297 ; Birdwood and Foster, E.I.C. First Letter Bool, .58. 81, 
119, 128. 24.5-*l. 2.58, 299; Foster. Enqlish Fin.tora.s. 161.8-21 (ed. 190*i). 58: 
Burma and Us People (ed. Theobald). 18,82. n, 145; .Itaini. Chevi. Indimt.. 1890, 
IX., 4'Jh ; ot4'., Otr.J 
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AMOMUM SUBULATUM,A*oj:7>. : FL Br. Madden, 

Edinh. Bot. Soc. Trmts., 1858, v., 120 ; King. Jhuni. Linn. Soc., 1880, 
xvii., 3; Duthie and Fuller. Field and Garden Crops, iii., 35 ; Pkarmacog. 
Ind., iii., 436 ; Scitamine,^:. The Bengal or Nepal or winged Cardamom, 
sometimes also called Greater C’ardamom, bari-dacht, elcho, mote-veldode, 
kdttu-yelak-kdy, etc. Is most readily obtained in Calcutta but may be 
ha<l at Bombav, and perhaps in the bazars of most large towns. A 
herbaceous plant, native of Nepal. 

The seeds yield a Medicine in the shape of an agreeable stim\ilating oil with 
an aromatic camphoraceous taste. It is considered carminative and stomachic, 
but this so-called Greater Cardamom is medicinally only a cheap substitute for 
the common or Malabar Cardamom t’aftiatttonttttn, of which there 

is both a large and a small kind, see pp. 511-2). The seeds are also much used 
in the preparation of Sweetmeats owing to their cheapness (Rs. T2 per maund 
of 37i lb., Pharmacog. Ind, l.c.). The present Cardamom is also used in 
the preparation of hhang-niassdla (see Caunabis sativa, p 258, and Ind. Hemp 
Drugs Rept, 1894, iv., 50, 152, etc.). Tlie seeds of -i. jru ntmuide**. Wall. 
[ildyechi~ddne)i are imported from Siam and Singapore and sold in the Indian 
bazars. The smell and taste are said to be stronger than those of 
toriu jyi/f liiomuiii but not SO pleasant. [C/. Sonnerat, Voy. aux Ind. Or. 

Planch., pi- 137. For arontaUftttn, Hoxb , cf. Kew Kept., 1877, *27.] 
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AMORPHOPHALLUS CAMPANULATUS, Bln me: FI. Br. 

Ind., vi., 513 ; Pharmacog. Ind., iii., 546 ; Mollisoii, Textbook Ind. Agri., 
iii., 189-91 ; AkoidEjE. Elephaot’s Foot, zamin-kand, ol, surana, jangli- 
suran, karunai-kizhangu, kanda-godda, wa, etc. A tuberous rooted herb 
found on the plains of India from the Panjab to Bengal, the Deccan and 
Ceylon, cultivated in rich moist soils. 

synattfUeHa** ttyicatica , Schott., an allied plant met with in the Deccan, 
is regarded by the Hindus as a kind of wild surana, and f^auromntirm gntta- 
f((m. Schott., a species of the plains of Upper India and the Konkiu, ascending 
the Himalaya to 5,000 feet in altitude, has similiar medicinal e»**racteristics, 
but these are too unimportant to justify independent positions m this work. 
In Medicine the conns and also the seeds of are used as 

external irritants to relieve rheumatic swelling^,. Confections of the tubers 
(corms) with treacle, aromatics and Plumbago-root are given in cases of piles 
and dyspepsia. One of the Sanskrit names of the plant is arsogna — destroyer 
of piles.” The wild tubers peeled, cut into segments and dried by being strung, 
constitute the madan-niast of the shops. Tlie cultivated corms are cooked and 
form a common article of Food with the poor. They are boiled like potatoes, 
cooked in curries and pickled or preserved. 

Mollison says the crop is important chiefly in the Gujarat and Baruda territory. 
He gives the accumulated cost of cultivation in the fourth year (Surat district) as 
Rs. 484 per acre and observes that the culti\ atioii can accordingly be undertaken 
only by well-to-do persons. In Bengal the average crop under favourable cir- 
cumstances is about 200-400 maunds per acre and the price about Rs. 2^ per maund, 
and Duthie and Fuller {Field and Garden Crops, iii., 0, pi. ^>9) say the bazar price 
at Saharanpur is 2 annas per seer (Rs. 5 per maund). The tubers are usually 
planted out in May to June, and in 12 months they are tit to be dug up. If 
properly cultivated each tuber will weigh from 2 to 10 lb., or as much as 40 lb. 
[Cf. Ann. Rept. Govt. Exper. Fann, Poona, Bomb., 1896, 15.] 
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ANACARDIUM OCCIDENTALE, Linn. ; FI. Br. Ind., il, 20 ■, D.E.P., 

Gamble, Man. Ind. Timbs., 214 ; Pharmacog. Ind.. i., 365 and 548 ; Cooke, L, 231-3. 
FI. Pres. Bomb., i., 274 ; Agri. Ledg., 1899, No. 12. 146 ; An.\cardia- Cashew- 
vE.E. The Cashew-nut, kdtu, hijii, hddam. minidin. kottai. jidi-mdnadi ‘ 

I'lttu, jidi vote, etc. A tree originally introduced trom South America, 
but now established in the coast forests of India, espei ially in sandy places, 
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where it i' often t(ret;arious. In South Imlia it is unportaiit in coast-dune 
reclamation. 

The bark yields a GtTM which ia obnoxious to insects. The juice which issues 
from incisions in the hark is used as an indelible markim^-ink. The bark and 
the pericarp yield an On. (called dik), which is occasionaUc einplot ed to tan 
fishing-nets. Two Oils are obtainable from tliis plant: (1) a light-yellow from 
the pressed kernels, of which tlie finest quality is equal to almond oil ; and (i) 
'■ Cardole," olitained from the shell of the mit — an acrid and powerful fluid 
efficacious for preserving carved wood, books, etc., against white ants. It is 
used as a ruVjefacient and vesicant JIediC'IXe. The spirit distilled from the 
juice of the fruit and sold when redistilled at about Rs. 11 per gallon, is a useful 
stimulant and the fruit itself has antiscorbutic properties. The seeds, knotvn 
as Cashew-nuts, are usually eaten roasted and are made into confectionerv with 
sugar The fruit-pedicels are also eaten. The Timber (weight 30 to 38 Ih, 
per cubic foot) is used for packing-cases and for boat -building and charcoal. 
Cashew-nuts are imp.irted into Bombay from Cloa in very considerable quantities. 
The kernels are valued at about Rs. 18 per cwt. [Ct. Ciarcia de Orta. I.i03. CoU., 
V. ; Acosta, Tract, de las Drogas. 1578, : Linschoten. Voy.E. lad. (ed. Hakl. 

Soc.), 1508, ii.. 127 : Acosta, 1598, in C'lusius, Ej:ot. PL. 1005. 272 ; Garcia de Orta 
in C’lusius, Exot. PL. 1605. 193 ; Boym, FI. Sin.. 1650. C. ; Jlillmrn. Or. 
Comm.. 1813, i., 273; etc., etc.j 


ANANAS SATIVA, Srhult .; Bromeliace-*. 

Shortly after the discovery of America the Piiie-apple appears to have 
been dispersed rapidly over the world and acclimatised in most tropical 
countries. The iSpaniards called it Pinas because of its resemblance to 
the pine-cone, but the Portuguese adapted to their own tongue its Brazilian 
name 2^ anas and called it Ananas, a word which in some form or other has 
accompanied the plant throughout the world. In nio.st of the languages 
of India it bears name.s clearly derived from the Brazilian, such as ananas, 
andnash, andras, andshajipazhant. na-ndt, andsa. etc. <3r it is called 
Foreign ficrewpine. European Jack Fruit, etc.— all modern names. There 
are no names for it in any of the classic languages of Europe. Asia, Arabia 
or Egypt. 

History.-Oviedo {Hist, de las Ind.. 1548 (ed. 18.73), iii., 280-4) described 
the plant as grown in the West Indies and on the .American mainland, and 
Christopher Acosta (in Clusius. Hist. Exot. PL. 1605. 284) speaks of it as plentiful 
m India. He mentions a wild form in the Deccan called gueura, which suggests 
a confusion with Paniinniis oaorntismiHiiiH. and it i.s curious that Abul Faz! 
(Atn-i-Akoari (Blochmann, transl), 83) should contrast the leaves of the keurah 
with the maize—a plant then only recently introduced into India 
-larcgrat (m Piso, Ind. Ctri re Ant. et Med.. 1658) mentions the pine-apple 
Brazil, and Hernandez ( 1651) in Haiti and Mexico. It is figured and described 
of tl'o 16th to 18th centuries, e.g. J. Bauhin (1651), Bovro 
{FI. P’ 06 ) Ligon {Hist. Barbados, 1657), Bontius (in Piso, l.c. 1658). 

Rheede {HorL Mai 1692. xi. tt, 1-2), Jlerian {Insect. Surinam. 1705, tt. 1-2). 
R,.mphui.s {Herb A, nb.. U 50. v., 228). etc., etc. Bovm speaks of it as brought 
trom India to C lima. Rheede (confirming Acosta) declares it to have been intro- 
duced by the Portuguese, but less than a centurv later it had become so common 
as to be considered inchgenous by Ruraphius. Marco Polo naturallv says nothing 
ot It. and the reference usually given to Garcia de Orta is propeVly a note by 
Ihisius contrasting Garcia s description of the Mango with Oviedo’s description 
oi the pine-apple. It is mentioned prominently by Linschoten, Pvrard, Bernier. 
Herbert .ind other travellers, and Jahangir (Alemosrs (Price, transl.)'. 13-4) alludes 
to Its mtroducton but the Emperor Baber (1519) does not include it in his list 
of the truits of Hindustan. Finally m 1800, Buchanan-Hamilton wrote that it was 
regarded as the tourth most imp.jrtant fruit in Dinajpur. [C/, Herbert, Travels. 

'■ 13-3; Taleef Shercet (Playfair, transl.), 

IS33, I, , As. .lour, i., l!,l I, vu 264; W atson, Joara. As. Soc.. Beng.. 1834, iii.. 
2, ; Bennett 1 ondrrmiw A.-.S. Tra/cs, 1834. it., 208-9; Logan, Pina Cloth. Joiun 
Ind. Arihx.. 1&-18, ; De Candolle, OrxQ. Cult. Plants, 1884,311-2 ; Blech>Tiden, 

m 
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Journ. Agri,-H.fnt. Sor. Ind.^ ISHlt, viii., n.s., pt. lii , 3ol-liS ; B-irlit-r. Xotf^ on 
Antigufi Pine, ; Niehnll^, Textbook Troi> Agri, 1S112. 174-7 : U.ii. Dept. 

Agri. Fibre Inrest. Rept . 1-S!i:5, Xo. 5 ; Pine ripple llrowimj. Fanner s Bull , I'JOl, 
No. 140; Produce World (ser. uf art.). lMOO-7 ; Agn. Ledg., 18!1S. No. 11 ; 
iitttl. Rept., Bas,',tin (Biiniia). 1S09, 10-*J0 ; Keir Bull (ud<l. .ser ii.). ISOS, 100, 
Watts, Pine-apple Cult in Antigim, West Ind. Bull., ii,, 113-21 ; X, G. ilukerji. 
Handbook Ind. Agri., 330-2 ; Pine-apple Cult., in Agri. Bull. Straits and Makig 
States, ill,, Xos. 1, 2 j 

Cultivation for Fruit . — The En«lish hot-house pitie-apples are often 
spoken of as much .superior in flavour to those grown in tropical t-ountries. 
The fruit appears to have been first cultivateil in Europe at Leyilen in 
1650, and the first pine-apple grown iii Enaland was raised in the 
Duchess of Cleveland’.s hot-house at Downey Court and presented by her 
gardener (Mr, John Rose) to King Charles the Second some time before 
167:2 — the date at which Rose became the Royal ganlener, [C/, Murray, 
Hist. Roy. Hort. Soc., 186:1, 4 and pi,] M'ith the modern facilities of rapiil 
transport to Europe and America, large supplies of the fruit have 
recently reached these continents from the West Indies, from Madeira 
and from the Canary Islands, This has led to a decline in hot-house 
cultivation, to an immensely increased supply and consequent great 
reduction in price, and has given birth to a highly lucrative new 
planting industry in all tropical countries situate within practical access 
of the European and American markets. 

Much attention has recently been given to the study of the varieties 
and races of pine-apple, as also to the methods of cultivation and markets 
of supply and demand. In India, while the plant is extremely abundant 
as a fruit grown in gardens and in some localities has even become com- 
pletely acclimatised, little or no effort has been put forth either to improve 
the quality or to develop, on a commercial basis, the industry of pine- 
apple growing, which it would appear might be originated with advantage 
to India and profit to those concerned. 

Climates and Localities — The pine-apple was first introduced on the West 
coast of India, but rapidly crossed the country and attained its greatest 
perfection in the Eastern Peninsula, From Calcutta through Eastern and 
Northern Bengal to Assam and Burma may be said to be its best Indian 
habitat, though it also occurs here and there throughout India, and is very 
abundant on the M’estern Ghats, especiallv on their southern extremity. 
Speaking of Bengal, Thevenot (Travels. Levant, Indostan, etc., 1687, pt, 
iii,, 68) mentions the pine-apple growing as large as a melon. In Assam 
(more particular! v the Khasia hills) it might also be said to exist as a 
wild plant and yields a profusion of most delicious fruit. In Tenasserim 
it has become so completely acclimatised and is so abundant that, as 
observed by Dr. Heifer many years ago, a boat-load of fruit might be 
purchased in June or July for one rupee. It is thus not by any means 
e.Kclusively on the littoral tracts, nor within the inundated areas of 
India, that the pine-apple has attained its greatest perfection, but rather 
considerably inland and on the dry. sandy loams of the lower hills and 
terai, though in tracts of country subject to a high annual rainfall. A 
warm, moist atmosphere and a well-drained sandy loam would appear, 
therefore, to be the essentials for success with pine-apple. 

Varieties — Indian writers allude to only one or two recognisable 
varieties. Firminger. for e.xample. speaks of the Sylhet or hoomlah pine — 
a small fruit with very few but exceptionally larue eyes ; and the Dacca — 
a remarkably smooth pine with white eyes. He then discusses imported 
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pines, such as the Cevlon. Penang ami several English hot-house forma, 
occasionally met tvith in the fruit gardens of Europeans. Practically, 
therefore, little or nothing has been published as to the cultivated races of 
the plant met with m India. 

Soils. Manures, etc . — Nicholls savs the best soil is a sandy loam 
with good drainage, and next come the free sands and gravels. Clay of 
all kinds and badly drained lands are unsuited. A good proportion of 
lime is advantageous, but animal manure, unless perfectly rotted, should 
not be put near the plants as it is inimical to their growth. Speede, one 
of the earliest of Indian practical writers, on the other hand, affirms that 
no soil can be too rich and no manure too strong for pine-apples. Woodrow 
recommends dried salt-fish as a manure, and urges that during the first 
opportunity of dry weather in the monsoons the manure should be dug 
into the soil. But as opposed to such \"iews, and in support of the West 
Indian experience, Firminger tells us that he found the plants to rot 
and perish from an oversupply of manure. Further that a soil tho- 
roughly lightened with leaf-mould, well-decayed cow-dung and sand, may 
be mentioned as that on which pine-apples will thrive to perfection. He 
then urges that shade of anv kind is to be avoided, as it will increase the 
size of the fruit but greatly injure its flavour. Eepeated watering, as the 
fruit forms, is essential. Firminger further urges, as of great importance, 
that the plants should be removed after comparatively short intervals to 
new soils. On this subject Nicholls remarks that after three or four years 
the plants show signs of exhaustion, and they must in that case be up- 
rooted and the land prepared for fresh stock. 

Propagation and Seasons . — When the fruit has formed, numerous 
suckers will be found around the parent stem. These are preferably 
.selected for propagation, though of course plants mav be raised from the 
crown of leaves taken from the fruit, and even from the black seeds often 
found within the fruit itself. In the West Indies it is stated that in lining 
an estate the distances apart at which the suckers are to be planted should 
not be less than 3 feet, which would give nearlv .5.00(.) plants to the acre. 
Nicholls adds, however, that •• a better plan would be to line out the land 
in rows 6 feet apart, and to plant the suckers at a distance of 3 feet in 
the rows— this would allow nearly 2,500 plants to the acre : and after the 
first crop a few of the suckers, say four to each plant, could be left, and 
then this would give nearly 10,000 fruits for the second crop.” It is most 
important to have fairly large spaces between the rows, since the plants 
being spiny the necessary room for working the land has to he provided. 
Moreover, after uprooting and preparing the land for re-lining it is possible 
to set the new plants on the interspaces not occupied by the former 
( rop. and thus to continue cultivation on the same land very nearly 
indefinitely. 

The fruit comes into season in the West Indies in from eight to nine 
months from the time of planting. Firminger says that for°the Lower 
Provinces of India the proper season for planting out pine-apple is in 
August. The plant flowers in February and March and ripens its fruits 
in Jul\ to August, after which, in September and October, it makes its 
perfect g^o^\th. It sometimes happens, however, that it breaks into 
flower during the latter months and produces fruit in the cold season — 
most undesirable condition, since without heat the fruit cannot ripen and 
is ai cordingly acid and uneatable. On the other hand. Woodrow, writing 
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of tile Bombay Presidency, says that stroti” suckers may he planted 
between January an<l March and watered until roots are formed. 

Packing. — The fruit should be cut off with a .sharp knife throutth the Prodaco 
middle of the stalk and a little before it is fiillv ripe. In ilispatching to a 
distance each fruit should be wrapped in straw or paper, and deposited it 
possible in a separate compartment made for itself, or at most a compart- 
ment for two or three fruits. When either bruised or over-ripe, fermenta- r.'rmpntation 
tion takes place and the entire consignment may be ruined through the 
presence of one fermenting fruit. 

Production of Fibre . — The leaves afford a superior fibre, which in Fibre, 
the Philippines is woven into a beautiful fabric called fina (or pir/na = 

Spanish for a cone) or batiste (Vanana.s. a fabric resembling the hne^t ppiupnins pita 
muslin. In the Rangpur district. Northern Bengal, the fibre is in t'lOTh. 
considerable demand for the string said to be used by the shoemakers. stnn 2 . 

It is also employed for necklaces in the Southern Maratha country ((Joa). ypcUaces. 
Jenkins drew attention to the Khasia pine-apple fibre in 1836 {Trans. Ar/ri.- 
Hort. Soc., 1867. iii.. 137). and MMllich purchased, on the Khasia hills in kiusu 
that year, a bag made of the fibre. Royle speaks of supplies of the fibre 
obtained from Sladras. It will thus be seen that the fibre is by no means 
unknown in India, though little or no progress has been attained in the 
establishment of a comtuercial supply. In 1887 Mr. Weynton read a 
paper before the East Indian Association on the commercial prospects of Papeete of 
Assam, in which he made special reference to Sylhet as a country in which ^ssim. 
pine-apple fruit, fibre and alcohol might be produced. Recentlv Sir 
J. Buckingham, then of Amguri. As.sam. furnished the Reporter on 
Economic Products with a sample of the fibre. This was forwarded to the 
Imperial Institute. London, for opinion and valuation. The late Sir 
F. A. Abel furnished in reply a most encouraging report, which will 
be found in The .Tiricultural LeAjer (1898. No. 11). The fibre was found 
to be fully up to the quality of any hitherto seen in London, and it was 
thought would probably fetch £20 to £25 per ton. 

For particulars regarding the method of separation of fibre, the iieCiod-^ of 
machinery employed and the yield obtained in America and other coun- 
tries, the reader must consult the publications enumerated. Though much 
advantage might be e.xpected to accrue to India from the organisation of 
a pine-apple fruit and fibre industry, the fact that so little interest is taken 
in the subject precludes more detailed treatment in this work. 

Minor Uses . — In conclusion it may be added that the minor uses of the iledirine. 
pine-apple, such as its reputed Medicixal properties, the prospects of an 
industry in the manufacture of alcoholic or other beverages from the .vii-ohoi ami 
juice, also vinegar (see p. 1109). as well a.s the industrial utilisation of the ' 
plant, have been purposely excluded from consideration. 

ANDROGRAPHIS PANICULATA, A>c,s.- FL Br. I»d.. iv.. d.E.P., 

601; Pharmacog. Ind.. iii.. 46 : AcAXTH.iCE.i. The Creat. kirifdl. kalmeg. i., 240-1. 
olen-kitaita, shirat-k’ichchi. nela-venm. nila-reppa. nela-berinngida. kiniato. Great, 
etc. An annual bitter shrub common throughout the plaiU' of India, 
from Lucknow to Assam and Cevlon. also cultivated in gardens. 

This forms the principal ingredient of a household Medicine railed aln!, llejicine 
wliich is extensively used in Bengal. The expressed Juice of the leaws with 
certain spices, such as cardamoms, etc., dried in the sun. is made into little 
globules and given to inf.int.s to relieve gi-ipmg. etc. The roots and leaves are 
febrifuge, stomaciiie, tonu . .ilreiative and .'inthelinintie. The drug has been 
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SYXOXYMY OF THE GRASS-()ILS 


D.E.P., 

1., 241-52. 


D.E.P., 
i.. 256 8. 
Dhaiira. 


advertised in England under the name Halviva (perhaps a crruption of alui)^ 
as a substitute fi>r quinine. fCt. Bril. Med. .Journ., March 7. 1891 ; Proc. Agri.- 
Hort .Snc.Ind., lS{t'2,cc'x:\’. ; Pcpt. Cent. Jndiij. Drug.^ Connti.. 1901. i.. 148, 157,327.] 

ANDROPOGON, ; FI. Br. Ind.. vii.. Id4-210. A genus 

of (jra.sses (G-ramixesE) bv botanical writers u.suallv referred to several 
.sub-genera. Sir J. D. Hooker (FI. Br. Ind.) has, for e.xample, accepted 
eleven, but Dr. Alfred Barton Rendle. in the Cataloe/ue of Welwitsch’s 
African Plants, gives only six (which practically correspond to as manvin 
the Flora of British India), while he re.stores ('l/m fl eferopoifon^ 

Soi-fihuin and f'etiveria to independent positions. 

In point of botanical structure there is perhaps little justification for 
the .separation of these four genera, but as a matter of expedieiicv (more 
especially from the standpoint of economic botanv) it is most desirable 
that Anilfopof/oii should be broken up into a few independent groups or 
genera. This view was taken when the original edition of the Dictionary 
was penned, and it is believed the majority of botanists, including 
Hooker himself, would not seriously oppose the four genera named being 
treated as distinct from Antli'opor/itn. He has in fact (Handbook 
FI. Ceylon, pt. v., 228) admitted that some such view will have to ’'be 
eventuallv adopted.” I have, accordingly, resolved to assort the available 
economic information regarding these plants as follows . — 

1. .tuaropogo,, DC., as in Watt, D.E.P.. 242-3: see under Cymho- 

PO.JOH yardHM. mr. (p. 4.59). [C/, Stapf, Kew Bull 1906, 357-8.] 

1. .IttdropogoH eoHtortiiH.Unn , and Jlirteropouo,, htrtiix. Pees = M. roiitoi fHS. 

Beauc. 

3. .4,i,lropognii hnlepenaiH. Brot. : see sorgHiini ha leprnae. Pers (p. 1031). 

4. .indropogn,, .fira ra„r„Na . Jones. .4. Inatger. Dnthie = fymbopogou 
■Jiraraacaaa, Scholt (Seep. 461). [Cf. Stapf, !.r. 3.54,] 

5 . .4,idrnpogon lauiger. Oesf.: . 1 . Srhoeaa athaa. Linn. ,Sp. PI. ; .4. ,f,rarau. 

,;iaa. subsp. “‘Ofr. Hook., f. = Cyutbopogon Sohoana athaa, Spreng. (see p. 461). 
[Cf. Stapt, l.c. 3o2-3.] n j \ p 

6 . .4„d,opogoa Martini, Roxb. : .4. SrhoeauHthaa. Pluck & Hanb . . 4 . HrhoenaH- 
thua. oar .Mai-tini. Hook . f. = ry,„b„p„g„„ .riartini, Stapf. l.c. 359-60 (see p. 451) 

7. Andropagan n.nricatna. Retz. ; .4. ayaarroaaa. Unn . f and 
marirntam, Beauo. = JetireHa ziaaninidea. Stapf (see 

(p. 455). 


and 

O . - '• (£9CC» p. IIOH). 

^ *U‘»bop,.„a„ .4„,.dua. Rendle 

[i r. a'itapr. I c. 3o4-o.j 



i. P tambrut. It 
Lanowli. Puona etc., and at the end of the rains gives a purple 

.5“0-l) nhqprvp^.*^“"\Va*? m Pbarmacographia Indica (iii-. 

lid havinv It K t >a\ e distilled the grass and obtained from it unessential 
’tronVn^r t ^ '’‘‘'’'■Yrecallmg that of cassia and rosemarv. but afterwards 

i t o nP^n t n 1 t r SchinuuPl & C'o. "noticed the odour 

p e n. edit od in this sample, and foimd the ,sp. gr. to be 0 945 ”... ‘‘The 
,\ ip d ol mi trom the grass was equal to that obtained from 4 . s, „ar,.a„lh..a : it 

vatr il4^ F” “ compared to unequal volume of 

« ater at 84 F [C Oildemeister and Hoffmann, Volatile Oils. 299.] 

IH. 4 S4‘it4nfnn nthttM, Unn, ^'p Pl ^ 

•rtrurtinviiMa, •iubsp If* nit/er. Hook , f 
p. 461). [C.f. Stapf, l.c. ' 2 . 52 . J 

and alizarine (see Coal Tar, p. 344) 

ANOGEISSUS LATIFOLIA, fmtt. ; FI. Br. Ind., ii.. 150 ; 
(ramble. Man Ind Timbs.. 346; CoiiBREXAc'E.E. The dkailra, dhduri, 
dharndn, hesA, hakh, arum, nlla., naqa. chiriman, etc. A large deciduous 
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ANTIARIS 

THE CUSTAKD-APPLE toxicaria 

Upas Tree 

tree of the Snh-Hiinalavan tracts from the Ravi eastward to Central and 
Soutlierii India. Ahceinh to *h(MK) feet in altitude. 

Dliaura Gum is used in ealieo-printing and lias l>een suggested as likely to lie Gum. 
useful to dyers in England {Joiirn. Chem. Soc. Indust . De<’ . 31. ISS7. 711). It is 
largely exported, and constitutes the bulk of the Gum Ohati sold in Bombay (see 
Acacia, pp. lo. 17). [Cf. Hooper. Edible tlinn. Kept. Labor. h»d. Mus.. lltOd-o. 23.] 

1’he leavt'S yield a black Dye and a Tan. Hummel (.‘select. Etc. Govt. Ind.y Dye and Tan. 
1SS8-1>, l>3) valued the leaves for tanning purposes at 4.v. 'l\d. per cu*t. (about 
one-third of the relative value of divi-divi). A tanning extract has been prepared 
from the bark by Hooper, containing 43'S per cent, of tannin. The Timber is Timber, 
strong and tough, but splits in seasoning and will not stand damp. It is used for 
axe-handles, axles, etc., also in furniture-making and ship-btulding, and has been , 
rei ommended for railway sleepers. It gives a good fuel and charcoal. The 
white-wax insect wrifetutt*) has been reported as found on this 

tree. Other two species of economic interest are — - 4 . avuuiimita . Wall , rhakurt, 

{HtncJii, etc., met with in Bengal, S<mth India and Burma, which yields a poor 
Timber ; . 4 . itf'uttaia. wall, dhau, dhaukra. etc., a small gregarious tree of tlio 
dry forests of Rajputana and Bandelkhand, which coppices well and yields a 
timber much like that of - 4 . latifotia. 


ANONA SQUAMOSA, and A. RETICULATA, Lhin. ; D.E.P., 

FI. Br. Ind.. i., 78 : Phannacoi}. Ind.. i., 44 ; Axoxa<’E- 4;. i., 259-61. 

The former is the CrsTABD-APPLEof Anglo-Indians, .Sweet-sop or Sl"g.\r-apple Custard- 
(West Indies and America), sharifah, sitaphal. dta^ tuna. sUd-palam, sitd-punday apple. 
nuza, duranji, etc. .A small tree native of tropical America but much cultivated 
in India. In Central and Western India it occurs wild and so abundantly as 
almost to constitute forests. The latter is the Bullock’s Heart, or ramphal, 
rarndlta, which yields an inferior fruit sometimes eaten. 

The bark affords an inferior Fibre and the fruit, bark, leaves and root« are Fibrp. 
u.^ed in Medicine, the latter being considered a dra.stic purgative. The crushed ^tc'ilcine. 
leaves are applied to the nostrils of women in hysterical or bunting tits. Dymock 
informs us that the seeds yield an Oil and three Resins : tlie latter appear to be 
the acrid principles and are useful as Insecticides. The <an\e quality is ascribed insecticide, 
to the leaves and immature fruits. The FariTS iirc eaten by both Natives and food. 
Europeans, and in the West Indies a kind of cider i» made from them. The 
fruits of the wild plant have proved us-eful in famine. The cultn'ation is said 
to be simple. The seeds, obtained fresh from the fruit, are sown in pot'^ about the 
middle* of February. The seedlings are transplanted into lioles 3 feet deep by Propasation. 

3 feet diameter, wliich have been rilled with cow-manure, old mortar and i^arden 
soil in equal parts. The trees shoukl l>e pruned and le-manured every ]March 
or April and well watered until the rains set m (J. H. Dieves, Ind. Gard.y 
Feb. 23, 1899). The Custard-apple is in season in Bengal during the greater part 
of the rainy and cold months (Firiuinger), and c<»nstitute>. (uie nf the chief fruits 
"f that season. Another species, the Chirhnopa of fVru <.4. f7*pri »*#«/«« . 

IS cultivated in parts of Burma for the fruit, and it appears to do well 
[CV. Land Rec. Admin. Rept., Rangoon, 1904, I8.j 


ANTIARIS TOXICARIA, Lesvlt,; FI. Br. hid., v.. oM : (ramble. D.E.P.. 
Man. Ind. Timbs.. 651; Urticace-^;. The Upa^ Tree, nisdnd. kanrat, i » 266 9. 
<dli, jaznqri. aranjdi. hnif/aseik. etc. A giganti(‘ tree of the evergreen Upas Tree, 
forests in Burma, the AVesteru Ghats ami Cevlou. 

Very full accounts of the legendary attributes of this tree and of the investi- 
gations into the subject may be found in the above-named works, and aUo in the 
Pharnuicographia Indica (lii., 348-.5r>), Yule and Burnell (Angl<>-iud. Gloss., 

Hobson- Johson, 9o2-9). and the Kew Bulletins for February. October and 
November, ISOl. Tlie tree exudes a white Re^in used for pois«>ning arrows. 

[( 1 . Lewin, Die Pfeilgifte. 1894, pt. iii.. 301. etc.] The inner bark gives a 

Fibre which make> strong cordage. The Native-; -trip the bark into large iiore. 

pieces, soak them m water an<l beat them to <*btam the white fibre In We-tem 

India the tree i‘-^ known as the *’ Sacking-tree," because Th“ tiaitrh bark i- stripped .sackm'^-tree. 

ott wlmle from branches or young trees to form rice-*-aek-, a seetion of the -item 

being left to -erve a >>(>ttom to eaeh sa«*k. The -eeds are -aid to !>*• u-^ed in 
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AQUILARIA 

AGALLOCHA THE CALAMBAC OR EAGLE-WOOD 

Agar 

Medicixi: a febrifuge and anti-dyseiiceric. [C/. Horstield. Planta Javanic(s 

rariores, 18o2, 5‘2-6‘2.] 


D.E.P., 
i., 270 1. 
Antimony. 


Type-metal. 


Cosmetic. 


r).E.p. 
i., 271-2. 
Celery. 


Mediciae. 

Food. 


D E.P., 
i., 278 82. 
Eagle- 
wood. 


Habitat. 


Perfumery. 

Timber. 


rrigrj.!:t Refill. 


ANTIMONIUM or ANTIMONY ; Ball. Man. Econ. Geol. Ini, 
163-7 ; Holland, Eec. Geol. Sure. Ini., xxxii.. 97. The surma, surmah-i- 
Isfahani, anjan, anjanal--lalhi, atijanam. hsmad. eti-. A black ore of 
antimony or tersulphide. 

Antimony-sulphide (stibnite) occurs at Shigri in Lab.oul, also in the Jhelum 
district of the Panjab. and in Tenasserim of Burma. Large quantities of the ore, 
containing gold, have also been discovered in the Amherst district of Burma, 
Xatives do not seem to utilise this metal as an alloy. Its chief u.se is in the 
manufacture of type-metal. It is employed by the ladies as a cosmetic, but 
much of the antimony sold for that purpo.se is really galona imported from Kabul 
and Bokhara, wliieh is often confused with antimony. 


APIUM GRAVEOLENS, Lhiit. : FI. Br. Itid.. ii.. 679 ; Umbelli- 
FER-E. Celery, ajmi'id. chanii. njivan-l-apiifa. l-arafs. etc. : commonly called 
saleri in Indian bazars. 

A- glabrous herb native of England and other parts of Europe, and widely 
distributed — e.g. to North Africa and the shores of New Zealand It is cultivated 
in ditferent parts of India during the cold weather, chiefly in gardens near towns 
for the use of the Eur<>pean population. It is also cultivated in Bengal for its 
seed and in the Panjab for its root. In Medicine the officinal root is considered 
alterative and diuretic, and the seeds are given as stimulant and cordial. Cooked 
celery is .said to be useful in riieumatism. The seed is eaten as a Spice by the 
Natives, and the lilanched stems and leaf-stalks bv Europeans. In the wild state 
it is, to a certain degree, poisonous. [C/. Forster, PI. Esc., 17S0. 67: Paulus 
rEgmeta (Adams. Comment.), iii.. 106; Phnrmacog. Ind., ii. 122-1 : Queensland Agri, 
Journ.. 100:1, xui., 2o7 : V.S. Dept. Agri„ Farmer's Bull.. 1002. No. 148.] 


AQUILARIA AGALLOCHA, Boj-b. ; FI. Br. Ind.. v.. 199-200; 
Gamble, Man. Ind. Ttinhs.. .579; Pharmacog. Ind.. iii., 217; Brandis. 
Ind. Trees. .146 . Th\ mel.e.cce.e. Calambac. Aloe- or Eaule-wood. the Aloes 
or Lignum Aloe.s of the Scriptures, agar, ugur. ugal. ud'sasi. akyau, kayu. 
garu, etc. The Sanskrit agaru {a privative, and garu heavy — a name 
git ell to it from the circumstance that it does not float on water) is the 
root from which most of its vernacular names have been derived. Laghu 
or lauka, another Sanskrit and Pali synonym, is supposed by some to 
be the origin of the expression Aloes-wood — and miuht therefore he 
accepted as denoting a light form that would float on water. 

It IS a large evergreen tree of the Bhutan Himalaya. Assam. Khasia 
hiilb. Eastern Bengal ami Martaban hills (Burma). It attains a height of 
60 or 70 or 100 feet and a girth of .3 to 8 feet. It is lit to be cut down 
for <MJtr collecting at 20 years, but some authors consider it is not mature 
until -30 or 60 years. Another species. .1. mtilurreitsis. Latnk.. is 
suppo.sed to be the Eagle-wood of Malacca and of Tenasserim. 

.C review uf the recent information collected bv the Reporter on Economic 
Pro. lucts {written by Hooper) will be found in The Agricultural Ledger (1901. 

o 1 ) 1 lie wo.xl in it, onhnary state is not of much value', being pale incolour, light 

anc modorous. But tmder certain condition.^ a change takes place in both trunk 
and bianrhe,. the wood becoming gorged with a dark resinous, aromatic juice, 
which gives It a greater specific gravity. The p.irtions thus impregnated are 
collected and constitute tlie drug c.dled agar, wldch i.s esteemed in proportion 
as It a hounds in re,inous matter. In no other part of the tree is this fragrant 
resin dep.i,ited. There i, no external mark by wliich to recognise good from 
ba.l trees ; they imve to be cut down to riiscover the resin, wliich is onlv rich in 
one out ot tweh-e The .iveraue yield of a mature tree is 6 to 8 lb..' and an 
excei.ti.m.dly good tree m..y afford as much a.s Rs. 300 «-orth of agar. It is 
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difficult to decide what is the predisposing cau-<e of the secretioP. of tlii^ i.li-. 
resin, but the majority of forest officers are of opiiii»)ii that it in L'nually. i: nut 
always, found where some former injury has been received. The old tradi^.-ui 
mentioned in the Ain-i-Akhurt (Blochmann. transl , 80,. that the brandies ueiv 
lopped o:ff and buried lu the ground in i>rder to cause tiie formation of the r»-siu. 
has been completely exploded by mo<lem research 

The Drl'G occurs in pieces of extremely irregular shape and size. The 
largest rarely exceeds a pound in weight, while some «>f <‘xcellent tpiahty is met 
^\ith as small chips or splinters. The lighter portion of wooil called doom i- the 
cheapest and is sold for Rs. 1 to Rs 3 a &eer. the black or browid'^h-black i-s the 
true agar of commerce and is called ghurkte ; it is worth from R- Ih to Rs. 
a vSeer. The Am-i-Akhan (/.c. 81) gives full directioiii? for the distillate cali^^d 
chuwah, used in perfumery. 

From ancient times agar has been used all over the Ea-^t on account of its per- Medicine, 
fume and its supposed medicinal qualities. It i-^ alluded r •* repeatedly in The Bo'i'er 
Manuscript as aguru (Hoemle, transk. fJl. -2'^. 104), which m.iy be de^cnljed 
as a medical treatise which dates from the otii century It is to-da\- employeil 

largely in China, and utilised a^ incense and m the manufacture ot jo ticks It 

is met \i'ith in most Eastern bazars, inchuUng tho^e in Syria, wheie Haubury 
found it for sale. In Sylhet a certain quantity is collected each year for th^ sake 
of extracting from it a sort of essential oil {a-jar-attar). which is considereil as jy-!r-n/'ar. 
costly as attar of roses. In Bombay agar-hutis '>r agar-lights are made of %'drioas 
sweet-smelling substances of which aloes-wood is the cliief ingredient. These 
sticks are burned as incense or are used to perfume apartments. Marco Pol-j. 

Garcia de Orta, Varthema, Barbosa. Linsch.oten. Herbert and man\- other oi the 

early European visitors to India allude to Eagle- or Calambac-wood. althougl. in 

some cases it may be questionable wliether it is the present plant. They one 

and all attribute, however, the fine.st ciuahty to Camboffia. or to some part of the 

Malay Peninsula or Arcliipelago. Prebble.* speaking of the present traffic, says Pr**«nt Ir.vffic. 

the best quality, imported int«) Bombay, comes froni Bankok. He mentions tw(j 

well-known trade qualities, the gngah i.t. ApunovUa^ and the ma'vardi ■ 

maUti'fiftiHiM). Do these correspond to the nkarki and mandah of the early 

writers ? To -i. luoiacvanmM has very possibly t*) be referred the jangli agar 

and the Singapore agar of the Bombay market But the Sylhet agar hold- an 

honourable position. Various qualities are mentioned by most «>f the early r^Titers A'lnr 

such as Abul Fazl (in the Ain-i-Akhari. l.c.) Roxburgh wrote a lonsj and liighly 

instructive article on -4. which wa- followed by an article by 

Henry Thomas Colebrook. These two paper- give pmctic^vlly all that is known 

of the Indian Agar- wood (T’raa.'j Linn.^ioc.. ISoo. xxi.. lh'.)-'2oo. nl -Ij. Rmnpliiu;- 

some time previously ilesoribed two kinds of true and two kinds oi fal-e aloes-wood. 

The first of the true forms he says was the kilnnt «.*i the bhiiie-e and caJnmha'^ of 
the Malays, and was obtained from Cambodia: the -ec^md true form was the garo 
or garu (a w'ord that may be accepted as the Malayan variant of agaru] — both are 
possibly varieties of . 4 . According t** the authors ojf the PAarmu- 

cographia Indica the best medicinal quality m the gimrki iid irom Sylhet. 

[Cf. Paulus ^-Egineta (Adams, trail:?!.), iii.. !>: Ihrard. Vog E. Ind., UW'il (cd. 

Hakl. Soc.), i.. 335. u,, 380 : Clusius. Hifyt. Exot. PL, IfiOo, 17- : Barbosa. Coasts 
E. Africa and Malabar (e<i. Hakh So( *204 ; Herbert. Tro»'fs. IfiTT. 333 : Mdburn, 

Or. Cofnm., 1S13, ii.. 312-3; Birdwood and Fo-ter. E.l.C. First Letter B'jok, 

33,, 34(1, 408, 4lO. 427-8; Buchanan-Hamilton. Comment, on Herb. Amb., 
in Mew. UVri!. .8or., 1832. vi.. 276: Taylor. Topog. />/cc«. 25lt ; Ho 'ker. 

Him. Journ. (ed. L854). ii., 3’2S ; 5Ioeller. iii Phartn Post., I''h6. ISDs ; H •Iik'*-,, 

Mus. Kept., Phar7n. Soc. Ct. Brit., IS05-1DU2, 3n-4.5'. The la-t-nu nti' iied 
Work is an exceedingly instructive review of MoeUer\ result-, and repuDli-li**- 
his illustrations of microscopic section.s of tiie vaiioiis forms of the w«<od. "t<. . ^-tc. 

5lr. E. A. Gait, who was director of Laud Records and Agriculture. As-oin. ^Atlr.al Paper, 
in 1804, drew attention to the fact that the bark or .4»/M#/<rria lynUiHha afford^ 
a Xatural Paper that* appears to have been u-ed for age- by tlie abotigmai 
tribes of As<am. like the birch bark «>f the Aryan-. The iut- 'rmatioii then col- 
lected will be found in a paper on the of Coett"*' ta th'^ Ah 'a- 

Puthis [Journ. Aw. Beog . 1S1)4. Ixni . p*-. i.. NT* 2l. fr«-ia which the 

following may be given; "’Alth'mgh the bark wa- widely Li-e<l a- a writiiig- 
inaterial throughoat Assam, piior to the uirioduc^^iou o»i paper, it- empl'*ymeiu 
as such seems to liaw escaped notice. Brahmin- and <7 »^hvtis in tlie habit of 
performing rehg,oiH oer -moniv^s in the houses t>: the.r ffi-cip.e-> oi m tlie pre-eiice 

75 



ARACHIS 

HYPOO^A 

Ground-nut 


Fihre. 

Taggar 

Wood. 


D.E.P., 
i., 282-7. 
Ground- 
nut. 


Intro-iu'-e'l into 
Irulu. 


Appear.iQce in 
Europe. 


Triiiian Tr.t'io 


Early Shipment.-^. 




THE EARTH OR PEA NET 

of the oods m the temple, cont-ider it impure to liave their mantras wTitten on 
miil-inade paper and. tiierefore, retain tlie eiiNtom of wrirnic tlieir sacred books 
on tile prepared uaik of the sachi tree." Loureiro -ays that tile common paper 
of tile Cociiin-Chinese is made ot the hark of -i. Besides forming 

tile leave- of iiooks tlie bark is sometimes used as covers for liindine books. The 
Xattas .ind other hill trilies prepare strips of the bark liy which they hang their 
baskets on the forehead. The PiBEE is employed for making ropes, hut it is 
not very lasting. 

Tag’ga.r Wood, iicconHng to Holmes, is a clRrk-brown tiinb6r oxportoci from 
Madat^dscar to Zanzibar, and thence to Bombay, but Colebrook so long ago as 
1S51 spoke of it as a wood sold in Bengal ttj the unwary as a '?ubstitute for agar. 
riiek. in a letter to Roxburgh, tjave tuggitr as the Bengali name icir a wood found 
in tjie liills noar Sylhet, a eeographioal reference that might ^iigcest E.re<vvavia 
4 ff^tfiut ha. a plant known by various Indian names such as thilla, tilai, and tayaw 
kayaic in Burma, and tala kiriga in Ceylon. So far as Roxburgh was aware, 
howev er, it did not afford any form of ngor-wood. Mason speaks of it as Blinding 
Aloes, and by others it is called the Tiger's 3lilk Tree. 


ARACHIS HYPOG.1EA, Liiui. : FI. Br. Ind.. ii.. Ifil ; Cooke, 
FI. Pre.s. Bomb., i., 408; De Candolle, Or'nj. Cult. Plants (Engl, ed.), 411; 
Molii,-on. Te.rtbooJc Ind. Ai/ri., '}ii.. lOi ; Atjn. Led//.. 1893. No. 15; 1899, 
No. 1-2. 147 ; 1900, No. 1 ; Burkill, Kew Bull.. 1901, 17-5-200; Legt- 
.Mixo-S-E. The Groimd-nut, Earth-nut, Pea-nut, Monkey-nut. Pindar, 
Katjang. Pistaehe ile terre. Manila-nut, Clunese-nut. and in the 
veriiafulars of India (which for the most part are translation-s of one 
or other of the names mentioned), munfi-phali, hhui-mung, bhid-singh, 
hhu'-chana. vdldgoti-ibildti) inung. chini-badain, Manila-hotni. veru sangalu, 
mgelek, inibe. etc. There are thus no Indian names that would imply an 
a IK ierit knowledtre of the plant. 

This is uiiJoubteiily. therefore, another of the very long list of plants 
introduced into India in comparatively recent times. There would seem 
little room for doubt that though nowadays exten-iively cultivated in all 
tropical countries it is originally a native of Brazil. But there would 
appear to have been .successive and possibly independent efforts to intro- 
duce it into India. It may have come from China to Bengal (hence the 
name Chini-badani) ; from Manila to South India (Manda-kotai}. and 
from Africa and very possibly direct from Brazil as well, to Western India. 

History.— It does not seem nece-ssary to quote all the pn»..=ages that support 
these conchisions. Perhaps one of the earliest direct references to this plant, as 
grown in India, occurs in Buchanan-Haimlton's Travels throuah ilysore. etc., 
piibli-hed originally in ISOO. In the Report ot South Arcot (18.50-1) mention is 
made of 4.n0(i acres lieing under the crop. The nut made its appearance in 
Europe ,,.s a commercial product about the year 1840. The Indian modem 
trade in.iv be .-aid to date from a Resolution of the Government of India pub- 
hsiied in Xoveudier 1877. and a suhsecpient Resolution of August 1879. In 
con-equence o: the replie- to the latter. J. E. O'Conor wrote a report on The 
( '’iltii iilion or ' iroiiiiil-niit in Inrha {.Jonrn. Ariri.-Hort. .Soc. Ind,, 1879, n.s., vi., 
.Sj— 9s). Alter detading the facts ascertained regarding the e.vtent of cultivation 
and other u-eful ami interestmn particulars, he drew attention tersely to the 
pre-enc i>o-ition and future prospects of the Indian foreign trade in the nut. 
Tlie e.xports were in 1.87.S-9, -23.472 cwt., "or little more than 1 per cent, of 
the imports into Fram-c. Tlie question now is, whether India should be content 
to leave Frame to draw all her supplies of this valuable food-stutf and com- 
.ui-nial product ironi Africa or whether she should not enter actively into 
unperition for at any rate a siihstanti.il portion of the trade It c. 97), 

bpaee 1.1111101 be aitonled in this work to deal -very fully with the 
-iibju. t of rhe ground-nut. It may. however, be u-efui to enumerate, in 
-equei-. e of date, .-ome of the more imp'ii-Tant puhhcation- in addition to 
tl.o-e Pier.tioned in the Diriioniiry. [Cf. Djmork.' Mat. Med Western Ind., 
1884, 074 ; ()rir<li, Fond-ttmn, „j i/idin, 188ij. P27 ; Phrtrmaeo.j. Ind., 1890, 
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4')4-t). Voolcker. Journ. Roy. Agri. Sue., 3rd sor., lNl*2, iii., 727-30; Sabba Rao, 

The fh-oitnd- Earth- or Pea-nut^ Mad. Agri. iJtpt. Bull.. 1803. Xo. 28; Robertson, 

Joara Roy Ayri. Sue., 3rd ser., 1803. iv , H4H— 31 ; Imp. Handbook, 1803; 

Handy, Pea-nuts, their Culture and Uses, T\S. Dept Agri. Farmer's Bull., 1803, 

A'o. 23; Batten, Queeitsland Journ. Agri. Dept., 1800; Trap. Acyrist., Juno 1, 

1‘000 : Barber, The Ground~y ut Crops near Panriitt, S. Arcot, Mad. Agn. 

Dept. Bull., 1900, Xo. 38 ; Leather and Benson, The ftro}tnd-yut Crop, Rept. 
on Certain Anal, and Exper.. Mad. Agri Dept. Bull., 1090. Xo. 41; Leather, 

Dept. Land Rcc. and Agri. Mad.y 1000; Imp. Inst. Tech. Repts., 1993. 129. 130; 

Ann. General Memo. EarthSut Crop Jnd. (issued by tlie Director-General 
of Statistics). 1899-1904 ; Freeman, Ground-Nuts IT. Ind., Imp. Dept. 

Agri., pamphl. ser , No. 25; Rept. Disease of Ground-Nuts, Mad. Board 
Rec., June 1904, Xo. 913; Barber, Sc. Rept. Dept. Agri. Mad., 1903-9; 
etc., etc.] 

cultivations . — Althouijh grown here and there all over India as a Cultiva- 
garden and even an occasional field croD. it is onlv in Madras and Bombav tion. 
that the pea-nut is produced on a coniniercial scale. The remarks that pn‘f„ctX!'^^ 
follow will, therefore, be restricted very largely to an abstract of the 
available particulars regarding these two Presidencies. 

Area. — In most provinces the area under the crop is not returned 
separately from other pulses or other oil-seeds, so that a complete statement 
cannot be furnished. O'Conor tells us that in 1879 there were in all 
India 112,000 acres under the crop, of which 70..35O acres were in Bombay 
and 34,630 acres in Madras. Ten years later (1889-90) Madras alone was .vi.ur.is Area 
returned as having had 279, .355 acres, of which 185.876 were in South Arcot, 
the chief seat of South Indian production. From that date the popularity 
of the crop steadily declined up to 1897-8. from which date it improved. 

Omitting the last three figures, the areas in Madras were as follows ; — 

258 ill 1890-1 ; 201 in 1891-2 : 226 in 1892-3 ; 247 in 1893-4 : 226 in 
1894-5 : 243 in 1895-6 ; 157 in 1896-7 ; 94 in 1897-8 : 116 in 1898-9 ; 

102 in 1899-1900 : 229 in 1900-1 : 3.37 in 1901-2 : 421 in 1902-3: .384 in 
1903-4 : 366 in 1904-5 ; 393 iu 1905-6, and the estimate for 1906-7 shows 
the Madras area as •507.6(j() acres, while that of Bombay is only 93.800 
acres. The explanation of this decline and subseejuent e.xpansion will be 
found below — viz. the improvement rapidly accomplished by the intro- 
duction of a new stock. The experience of Bombay (including its Native Area. 

States, mainly Kolhapur) has been .somewhat similar, except that pro- 
duction has not recov'ered. The acreage under the crop in 1891-2 stood 
at 145,468, and in the succeeding vears, expressed in hundreds, was as 
follows 142 ill 1892-3 : 184 in 1893-4 ; 159 in 1894-5 ; 164 in 1895-6 ; 

148 in 1896-7 : 120 in 1897-8 : 101 in 1898-9 ; 71 in 1899-19tiO ; 64 in 
19(K)-1 ; 96 in 1901-2 ; 69 in 1902-3 ; 89 in 1903-4 : 93 in 1904-5 ; and 
95 m 1905-6. Bomhav cultivation may he said to be confined to the I'ro.iu.tion. 
Deccan and the Karniitak with Bholapur aiul Batara a.s the most cbi.f 
important di.stricts. 

Varieties and Races, also Deterioration of Stock . — From the earlv Varieties. 

importeil stock there had gradually developed certain races of the plant 
that within the past few years came to be spoken of collectively as 
the “ Indigenous Variety."’ Some of the so-called indigenous races 
are grown purely and simplv on garden sod and eaten as nuts, /J; 
others are specially adapted for field cultivation ancl varv greatlv in 
the amount of oil they contain. Although doubtless inferior, India 
thus posse.sses a series of races that corre.spond to the large edible 
forms produced in perfection in America, and to the special smaller oil- 
melding nuts of Atrica. In the Madras Bulletin (No. 37) mention is made 
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of a fommunieation from fhe Madras Cliamber of Comiiierfo attributing the 
decline in the production of the nut to a deterioration in the quality of the 
Indian stock. In reference to that opinion. Sir IVilliani Thiselton-Dyer, 
then Director of the Royal Gardens. Kew, addressed the Under-Seeretary 
of State for India on February 2.3, 1899. The following passages may here 
be given from that letter : “ I may say at once that deterioration of 
seed is a facile theory which is continually advanced when the produce 
of a crop is disappointing. It is one in which I have very little belief. 
The real explanation of the falling off is to be found usually in the ex- 
haustion of some constituent of the soil. Madras ground-nuts have long 
been known to be poorest in quality of any to be found in commerce. 
The percentage of oil in shelled kernels is given in the United States Con- 
sular Report (April 1. 1894, 68.3-9) as follows : — Senegal. 51 : East African, 
49 : American, 42 ; Madras, 4,3. From these figures it does not appear 
that any advantage would arise from introducing American seed. As to 
Japan ground-nuts I have no information. The oil from the American 
seed again appears to command an inferior price to that of Africa.” 

■' The problem is one which should be taken up on an experimental 
farm. It is not improbable that want of potash is the cause of this dimin- 
ished yield, if the diminution be a fact. Manuring with wood-ashes would 
be a simple means of testing this.” “ Formerlv the cake or residue after 
the expression of the oil was only used for cattle food. It is now converted 
into various palatable forms of human food, the use of which has been 
tried with success in the German armv.” 

The reference to American and Japanese seed was doubtless m 
consequence of the proposal to import such seed havinu been made 
in the Madras Government Proceedings. The above letter caused a 
searching and highly beneficial inquiry to be instituted in both Madras 
and Bombav. Opinions were called for from the District Officers of 
Madras Presidency, but the replies may be said to have manifested a re- 
markable a,greement in favour of the theorv of a deterioration of the Indian 
stock ha'i’ing actually taken place. Moliison, on the other hand, wrote : 

I do not think that any positive deterioration in the seed of the Bombay 
crop can be proved. There is, however, perhaps good reason to join issue 
with the Madras Agricultural Department and test on Government Farms 
whether imported seed of the better varieties give better results than the 
indigenous seed. I should, however, do this in the first instance on a 
small scale. It has been shown by the areas of production, that quite 
as serious a decline, however, took place in Bombav as in Madras. It is 
probable, therefore, that the shrinkage in both Presidencies mav have 
been due to the same causes, whatever these may have been. 

Acting on the opinion of its local officers, the Madras Government 
imported i arious reputed races of seed, and private individuals seem to 
ha\e done the same. The result was that the indigenous varieties were 
rapidly displaced, and it is believed at the present moment thev hardly 
any n here exist in the Jladras area of field cultivation. Barber in his 
report (published 1890) says : ■' Two or three vears ago something like a 
lei olution had occurred in the introduction of a new varietv called the 
Mauritius ground-nut. The suddennes.s and completeness of this change 
is worth considering." Barber accordingly gives particulars of the 
crof).' fouiiil by him on certain fields. He onlv came across four littk 
pieces ot land tontaming the indigenous plant, and these he did not think 
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l ollei'tivelv could equal an acre in extent. He then continues : "■ The 
rijots of this neighbourhood have, therefore, changed their seed, and I 
believe that they have obtained a good variety and have thus greatly 
improved their position.” In another passage Barber again returns to 
the subject ; “ There has recently,” he -■ays, “ been a change of seed — 
a fact which is of undoubted importance in the checking of disease, if of 
no further advantage.” 

Benson {Bull. Xo. 41) gives the results of the Madras Govern- 
ment experiments, as also of the French Government experiments at 
Pondicherry. These showed splendid results in Madras with the Haut 
Saloum variety from East Africa, and in Pondicherry with the Senegal. 
The returns of the Saidapet Farm were as follows ; — Country, 271 lb. ; 

Mauritius, 42-5 lb. ; Japan. 427 lb. ; Ruffisqul, 598 lb. ; Sine, 884 lb. ; 

Gamble, 1,021 lb, ; Haut Saloum, 1,.379 lb. ; American large, 303 lb. ; 

and small, 436 lb. per acre. The figures of the Pondicherry experiment 
from equal plots were as follows ; — ideld, 21 lb. from Bombay seed ; 
41 lb. from local seed ; and 652 lb. from Senegal seed. Benson then 
concludes by explaining that the so-called Mauritius, now largely being 
grown in the Presidency, came in reality from Mozambique, though 
brought to India by a passenger from Mauritius. " That variety,” he 
adds, has given results on a par with the Senegal, but the seed contains 
a resino-gommeuse substance which, as it remains in suspension in the 
oil, delays the settling and gives a very pronounced taste of the ground- 
nut to the oil.” Mollison (Textbook, l.c. 104) says : " .4. good crop on 
suitable land liberally managed will, on an average, ^deld from 3,200 to 
to 3,500 lb. of unhusked nuts per acre. These figures apply only to good 
land. The proportion by weight of unhusked nuts to those with husk 
removed is as 4 to 3.” “ They are usually sold unhusked, and are worth 

from 30 to 45 lb. per rupee according to locality and season.” 

In response to the reputation of an inferior yield of oil from the Indian 
nut, Leather made an extensive series of analyses, the result being the dis- 
covery that the yield in the indigenous seed averages from 40 to 44 per cent, 
and that of the so-called Mauritiu-s from 44 to 49 per cent. It would thus 
appear that India has not only secured a more prolific plant but one richer 
in oil by the importation of the Jlozambique seed. As already indicated, an 
improvement in production has taken place, which must, to some extent, 
be the direct expression of the renewed popular favour of the crop. Of 
Indian agriculture, however, it would not be far from correct to affirm 
that the selfish systems pursued very often result in an unconscious 
retrograde selection, so that it'.may be beheved degeneration of imported 
stock is an exceedingly frequent result. But it goes without saying that 
the continuous cultivation of the same plant with little manure and an 
imperfect rotation must produce a poverty of soil and a corresponding 
decline in the value of produce. Fresh supplies of seed or seed brought 
from a distance to the country or locality of cultivation, is in all branches 
of agriculture an admitted advantage. It remains to be seen how long 
the new seed will retain its superiority on the Indian soil and under Indian 
methods of cultivation. By way of concluding this paragraph, therefore, it 
may be added that there is little or nothing to prove that a decline in the 
oil-yielding property of the Indian stock had actually taken place. It 
Was grown originally as an edible nut, and it is probable that no effort was 
made to improve the stock into an oil-yielding form, so that it was, doubt- 
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less, ahvavs inferior aa an oil plant, just as the Anieru a', jjlaiit i- >u, com- 
pared with the special oil forms of East Africa. Mr. E. Solli reported 
to the Roval Asiatic Society (Committee of CommcK c aml^ Aarieulture) 
in 1838. that he found the Indian ground-nut to contain i'r-j per l ent. of 
oil. O'Conor tells us that in 1878-9 the husked seed yielded from 33 
to 50 per cent, of oil. It thus seems highly probable that the present 
average, ascertained bv Leather, mav have prevailed ever .since India 
participated in the world's supply of the nut. But within rei eiit years the 
Indian plant has been subject to several di.seases. and mav have become 
in consecjuence less profitable to the cultivators than wa~ lornierly the 
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case. 

Diseases snd Pests * — In The AfincultunAl J outikiI ot Itidifi (i . 

170—1) there will be foimd a cihort note hy C. A, Barber oii this :?ubject. 

The pests attacking ground-nnt are eoinparatively tew. the ])nneipal ones 
being ' Surul ' or ' ^ludupuchi ' and ' Tikkn ’ Tlie latter i- a tunsoul disease 
which is not at present very serious in thi-v part of India ami apparently prevails 
in damp, close weather. Surul on the other hand is iiniver’«iaUy pre'*ent and does 
great damage. The word 'Surul' means a ' curling' and i.-* dept-udent cm the 
habit of the insect of burrowing inside the tissues of the leaver*, whu'heurl up and 
get distorted. The clorysalis is formed in a fold of the leaf. The insect is a 
minute dark moth {AHtteautpHiH Mejr#or»rt. Meyr.) (jf very actix'C habits and is 
probably nocturnal. On walking over the helcls a con.stant r*hower ol disturbed 
insects may be seen that quickly seek shelter under the neighbouring leaves The 
walls of bungalow.s in the neiglibourhood are sometimes blackened at night by 
millions of the moths attracted by the bright lights. 

“ The Surul pucki appears to prefer laying one egg in each leaflet, which 
speedily turns brown and withers. In a bad attack the N^holf^ held assumes a- 
blackened or blasted appearance As is the case with mo-^t pe.-.tw of this 
edass, showers of rain are most beneficial, while hot .sun aiul dry air letul to rapid 
increase, whether in dry or irrignbMl crops. 

*’ From the internal working of the caterpillar it is doulitful whetlier spraying 
will Ih? of much use. but. on the other hand, it seems pnduihle tluit light trap^ 
may help in destroying the mothn at night." 

Soi/s.— The ground-nut re<purea a sandy loam, light and porous, with 
plenty of lime, free subsoil drainage and a lilK^ral supply of water. In Madra.*}, 
according to C. K. Sabba Rao, the best soil is ash-colotircd, absorptive and 
fairly retentive of moisture. The nut, however, is mo.st gimeralK* grown on the 
more prevalent red sandy loams, but the opinion prevails that the darker the 
soil the darker the nut and the less desirable for seed purpose.s. Mr. Handy 
urges this same fact, namely that a light-coloured soil gives a light-coloured pod 
and thus improvesthe sellingvalue as an article of food, though, he adds, ■’ equally 
sound and well-flavoured nuts may' be produced on other soils.” Sabba Rao 
further observes that salt soils are unsuited^ though stfmy soils rich in sand (h 
well manured) may yield a highly profitable return, while clayey' soils are quite 
unsuited. In South Areot, he tells us that the ground-nut had displaced indigo, 
since it is more profitable : on the soil on which the one crop flourishes the other 
may be equally successfully' grow-n. Mollison, speaking of Bombay, observes 
that although raised on black land it delights in a good loam. But he adds that 
a heavy crop cannot be got without manuring and careful tillage. 

Rotation of Crops . — Sabba Rao remarks that the raiyaU are unanimously 
of opinion that ground-nut is an exhausting crop and that it cannot l>e culti- 
vated uninterruptedly without the liberal use of manure. The rotation, which 
they' observe, is with the second crop off the same field within the year, ^ 
rest being given e\ ery fourth «>r fifth year. In the majority cases, in South 
Arcot, the crop is sown amongst a standing crop of karnbu iFenniftetuti* typhei' 
fiettni , rdgi (Eleusiuf i’ororattn\ or Other Crop when the latter is being hand- 
hoed. In places w'here the crop has been recently introduced and plenty of good 
manure is available, it is cultivated either y^ear after y'ear on the same land, or 
only with an intervening crop at intervals of 4 or .) years, whilst in some villages 
of the Shiyali taluk it is cultivated without intermission. In thf^ neighbourhood 
of Panruti . . , the crop is changed once in 4 or 5 year-^ ” Sabha Rao next 
gives particulars of the various crops w'lth which ground-nut may be rotated and 
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the reason^ for and against each, uiiti adiK tluit tlio tuo^t popular rotation is 
with tho cereal vanviu niium mUiitoetttn . Barber recently re-mvestigated 
tile que>tion ot rotation ot grouml-nuts with other crops and came to the con- 
clushm *’ that the charge of continuous cropping was well't{>unded Tlie answer 
usually given to general inquiries on the subject was that a re>t of one year wa^ 
allowed in every d or 5 " " The tieids ina\' he said to have little rest. Several 

crops are usually taken otf in the year, ot which groimd-nut-' form one.” *’ Of 
scientific rotation it may safely he asserted, as regards groiind-nut.s. there is none, 
although the interval of rest allowed to the land .shows that the ryot is aware of 
its advantage.” Barb^^r thus views rotation from a different standpoint to 
that of the Inchan cultivator, and by most persons his views would l»e upheld. 

Mollison, speaking of the rotation pursued in Bombay, says the produc- 
tion of ground-nut is luidertakf^n by well-to-do culti\ator-. and is an indication 
of prosperity and easy circumstances It often rotated with suiiar-cane 
and chillies, and is oocasiouelly taken where potatoes, onions, and hrmtals soia- 
nimi '•leiongt^na are grown. In the garden land of Surat, where chi'clo !a sedge) 
is a troublesome weed, the growth of ground-nut helps to .suppress it, anil the 
thorough digging which the soil gets m removing the nut is very beiienciil 
Among garden crops groimd-nut occupies the important position which giv.ui 
holds among dry crop*. 

Manure. — Sabba Rao observes that the best manure appears to be the silt 
deposit of tanks, and so highly is this valued that the cultivators carry silt 
from great distances and even pay lugh prices for tlie privilege of removing 
it. In South Arcot the fields are so manured once in 4 years with from .30 to 
100 cartloads per acre. The silt from the Periimal tank (that mo.st in use in 
South Arcot) has been foiuid to contain about *2*2 per cent, of lime and nearly 
70 per cent, of sand. Lime is fully recognised as a valuable manure for the crop. 
[C/. Saidapet Farm Manual.] Ashes are aLo reckoned as very good inauure for 
ground-nut, more especially on poor, sandy soils. So important I'x this that ashe.s 
also are carried great distance^, even by rail, to the ground-nut area Ashes are 
in fact applied every year, sometimes at the rate of 30 cart-k»ads an acre. 
With regard to Tliiselton-Dyer’s recommendation to test the value of 
wood-ashes as a maniu'e. it may be remarked that Leather mad*^ a special 
examination of certain soils in South Arcot. commonly under ground-nut He 
found them all very <Ieficient in hme. Four contained too little phO'^phate : 
five were low in nitrogen, and only one showed a defect in potash. Mollison 
remarks on the subject of manures for ground-nuts that sheep or goat manure, 
applied either by folding the fi«»ek on tlie field or ofherwi-.e. considered .'^peeially 
suitable, but, failing tins, ordinary farm-yard manure should be applied in 
considerable quantity. Deep plougliing and thorough pulverisation of the S'^il 
before sowing help the crop materially. 

Preparation of Land and Seasons of Sowing and Reaping . — After 
the remarks already made ou soils, rotation, etc., it is hardly necessary 
to do more than observe that ordinarv methods of tillage usually 
suffice. About 90 lb. of seed per acre will be sufficient for sowings made up 
to the middle of August, but later on about 112 ib. are required since the 
plant doe.s not grow so luxuriantly. The crop is sown thickly since the 
bulk of the pods are borne within a few inches around the central stem. 

The crop is generally hand-hoed twice, about fifteen men per acre being 
required each time. The bullock hoe is not used owing to the injury done 
by it to the crop. In normal seasons groimtl-mits. sown under irngatioii, 
are watered twice a week during the last two months. While being 
watered it is customary to weed the plots, and iu some cases the plants 
are lightly trodden under foot with the object of bringing them into 
better contact with the soil. On iinirrigated land the crop is sowti any 
time between the middle of June and the middle of August : on irrigated 
land from the middle of August to the middle of September. The latest 
possible sowings are from September oB to October 15. viz. in Ciiiiigie- 
put and North Arcot. There would thus appear to be two areas or con- 
ditions — an earlv and a late. The normal dates of sowing for the former 
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would appear to be from July 1.5 to Aiitrust 15. and for the latter from 
August 1 to .S’^ptember 1-5. 

The duration of the crop in the soil seems to vary eoiisiderably. The 
rrop sown on irriaated land in South Arcot normally on J uiv 10 comes into 
season about (dctober 10, having occupied the soil for only three months. 
Airain, the crops sown normally on June 15 in the Bhavam and Cauvery 
valleys are not mature until .January 15, and have thus occupied the soil 
for seven months. Usually the crop occupies the .soil a little over five 
months, and thus for the early districts (such as South Arcot) it comes 
into market from .January 1-5 to February 15 and for the later districts 
(Chingleput and North Arcot) from February 1 to March 15. As a rule, 
however, in the districts of late sowing the crop occupies the soil for a 
slightly shorter period, and thus comes into market approximately at the 
same time as the other sowings. 

Of Bombay ilollison observes that the ground-nut is usually a kharif 
(rain) crop, sown as soon as the previously prepared soil has been 
sufficiently moistened by the first fall of rain in June ; but in the Deccan 
it is also grown as a rahi (winter) irrigated crop. The monsoon crop 
occupies the soil six to seven months, and in the absence of rain the land 
must be kept moist artificially. It is usual to give two to four waterings 
during the last two or three months. The seed is ordinarilv sown between 
monsoon showers, when the land is dry enough to be worked by a plough. 
The crop should he weeded at least twice. As soon as it .shades the ground, 
no further attention, except watering, is required. The crop is harvested 
likes potatoes, sometimes with a plough, but more often the field is dug 
over by hand with a Native pick. A cultivator collects a regular army 
of workers, and usually pays in kind. In order to expedite the digging 
the haulms or vines are previously reaped anil removed. These form an 
esteemed fodder. 

The returns of .sowing and reaping furnished liv the authorities regard- 
ing the Bombay Presidency show the crop to be slightlv earlier in Bombay 
than in Madras. The earliest sowings take place on June 1 and the latest 
on Julv -31. Of the Bombay districts Poona and Sholapur sow, as a 
rule, about fifteen days later than the other districts. The period of 
occupancy of soil varies considerably ; the maximum duration is eight 
months in Belgaum, where the crop is normally sown on June 10 and 
reaped usually abour February 10. In Ahmednagar it is reaped a month 
sooner, hating occupied the soil for seven months" The shortest duration 
is four and a half months in Poona, where the crop, sown on June 15 
(normally) is reaped on November 1. In other districts the crop occu- 
pies the soil a little over five months, and as Satara and Sholapur are 
the most important producing districts it may be added that the Bombay 
crop comes into season in November, and thus on an average six weeks 
before the chief Madras crop. This is therefore a fact of considerable 
importance which the foreign buyers of Indian nuts should bear in mind. 

TRADE.— Foreign Trade.— It has alreadv been fullv demonstrated that 
the area of production in India has been vastlv extended and the condi- 
tion and location of the trade exactlv reversed* since O'Conor's report of 
1879. The greatest area of production is now in South India, and more- 
over there has grown up in Madras a considerable traffic in the manufacture 
and export of the oil. In other words, an increased local consumption 
•would seem to be gradually lessening the amount available for foreign 
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transactions. It would thus seem that to .some extent at least this may 
account for the outcry regarding a decline in the Madras traffic. It is 
more than probable, however, that the prevalence of disease in the crop 
and the exceptionally unfavourable seasons of 1897-8 and 1899 (during 
which the rains failed at the sowing season and the prices of foodstuffs rose 
on account of famine) directly decreased the available area of production. Famine. 
This state of affairs was not peculiar to the earth-nut but marked the 
traffic in all other oil-seeds. Such a condition might easilv enough be 
■supposed to accentuate the knowledge, if such existed, of the inferioritv 
of the Indian as compared with certain other well-known commercial oil- 
yielding stocks, until the opinion might have been formed that a deterio- 
ration of the Indian nut had occurred. While such deterioration mav have 
been taking place, it is a matter of history that the increasing imports 
into Europe of improved cotton-seed oil from the United States and of ^ 

India gradually displaced ground-nut and other oils from some of their 
markets and thus tended to lower the prices offered for them. Be the ex- 
planation what it may, the new seed, presently being eagerly sought after 
by the Indian cultivators, has areadv given tokens of being much superior 
to the old stock, and, as a possible result of this as also a consequence of the 
return of more prosperous seasons, the area of production has greatly 
increased . 

£jr/Jorfs.— The following figures may here be given in manifestation Foreign 
of the past and present Foreign Exports of Ground-nuts from India ; — In Exports. 

1894- 5 the total exports were 2,267.222 cwt., of which Bombay contri- 
buted 1,598.387 cwt. Taking the subsequent years and for convenience 
omitting the last three figures, the corresponding trade returns were for 

1895- 6. total 1.118 cwt. and Bombay’s share 796 cwt. : for 1896-7 thev 
stood at 486 and 238 cwt. : for 1897-8 at 44 and 19 cwt. ; for 1898-9 
at 87 and 76 cwt. ; for 1899-1900 at 155 and 23 cwt. ; for 1900-1 at 232 
and 29 cwt. ; for 1901-2 at 1.085 and 98 cwt. ; 1902-3 at 1,035 and 52 
c^vt. : 1903—4 at 1.921 and 91 cwt. ; 19<l4-5 at 1.674 and 42 cwt. ; 1905-6 
at 1.374 and 149 cwt. : and 1906-7 at 1,725 and 1-30 cwt. It will thus 
be observed that a serious drop in the trade took place in 1896-7 and 
became accentuated in 1897-8, .since which date a revival has gradually 
set in. but mainly in the Madras supply, the Bombay exports being now 
only a small proportion of the former magnitude. In 1906-7. however, the 
Madras supply decreased to 1,3-50.096 cwt. from 1.827.243 cwt. (in 190.3-4), 
while the Bombay supply increased from 42,408 cwt. to 130,356 cwt. 

Internal Traffic. — The returns of the traffic by rail and river show Internal 
that the chief movement i.s from the Presideiicv of Madras into its port Traffic, 
towns and thus to meet the foreign e.xports. Df the total amount carried 
by these routes in 1906-7 (viz. 1.7.33,123 cwt.) Madras ports alone took 
1,476,198 cwt. 

Trade in OH and Cake. — The oil maybe obtained by cold expression oil. 
or by moderate heat. The former process affords the best oil but in 
smaller quantity than the latter. The cold-pre.ssed oil is almost Hxpre.-"ion. 
colourless, has an agreeably faint odour and a taste not unlike that 
of olive oil. That obtained bv the hot proce.ss i.s ilark yellow and has 
a more or les.s disagreeable taste and smell. .\lthough the oil does 
not turn rancid so (juickly as mo.st Indian oils, on e.xposure it .slowly 
thicken.s and then bei'onics rancid. It is a non-drving oil. tlie best 
qualities of which have a .sp, gr. of about 0'9I8 at 15 G. when fresh, and 
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0'920 when old. It becomes turbid at 3° C., concretes at 3° C.. and hardens 
at — 7^ C. As an illummating oil it is now recognised as having but a feeble 
power, and its chief use is therefore in soap-making and as a lubricant. 
It is also much employed by perfumers in the preparation of pomades, 
cold creams, etc. The finer qualities are. however, used both in Medicine 
and as an article of Food, and there can be little doubt that large quantities 
are annually passed off as Olive oil and are made into a form of butter 
employed in cookery. The chief centre of this oil industry may be said to 
be at Marseilles, though it is also produced at London, Hamburg, Berlin, etc. 

Formerly the seat of the Indian ground-nut oil trade was Pondicherry. 
In 1894, however, a change took place and the traffic migrated to Madras 
ports, more especially the port of Cuddalore. In 1890-1 the total ex- 
ports (coastwise and Foreign) from Pondicherry are said to have been 
762.195 gallons and from Madras ports 41,275 gallons. In 1893-4 the 
corresponding figures were 860,800 gallons and 8,717 gallons, but in 1894-5 
they stood at 16.5,8.58 gallons from Pondicherry and 567,375 gallons from 
Madras ports, while in 1895-6 the coastwise exports from Madras were 
690,134 gallons, mostly consigned to Burma. Steadilv this change con- 
tinued until the exports from the French port had been entirelv dis- 
continued. A similar migration of the trade in ground-nuts from Pondi- 
cherry also took place. 

Turning now to consider the total traffic of India in this oil, the 
total foreign exports for the last eight years were 1898-9, 27,859 
gallons: 1899-1900, 53,261 gallons; 1900-1, 40.357 gallons; 1901-2, 
73,079 gallons ; 1902-3, 84.785 gallons ; 1903-4, 50,603' gallons ; 1904^5, 
48,582 gallons ; 1905-6, 7,814 gallons: and 1906-7, 16,608 gallons. The 
total coastwise exports from India (not Madras alone as above reviewed) 
during the corresponding periods were in 1898-9, 544,572 gallons; in 
1899-1900, 761,584 gallons ; in 1900-1, 1, .585. 964 gallons : in 1901-2, 
2.159,843 gallons; in 1902-3, 1.610,975 gallons; in 1903-4, 1.761,898 
gallons : in 1904-5, 1,469,769 gallons ; and in 1905-6, 2,472,33-4 gallons. 
Of these amounts on an average 70 to 80 per cent, go from Madras to 
Burma, while the foreign exports in the oil go mainlv from Madras and 
Bengal and are consigned to Mauritius, Natal and the Straits Settlements. 

on Mills.— It is significant that the bulk of the Indian manufacture 
of this oil should be in the hands of the owners of ordinary Native pestle- 
and-mortar-pattern rotary nulls. At Valavapur there are said to be 700 
such mills, at Panmti 200 mills, and at Pondicherrv there were formerly 
200 mills. Mills of the European pattern were tried both at Pondicherry and 
Cmddalore, but it was found they' could not compete successfullv with the 
Native mills. The cake from the European mills was too drv, powdery and 
wanting in oil, hence every-n-here rejected. This is all the more significant 
since .so verv economically are the oil mills worked at Marseilles that 
ground-nut oil is cheaper in France than in India — a circumstance perhaps 
to some extent duo to the fact that African seed is very much richer than 
Indian. It is commonly estimated, moreover, that 1 "cwt. of drv kernels 
will yield about 5 gallons of oil. The seed produced on iinirrigated is more 
oily than that raised on irrigated land. Formerly' it was customary to read 
of thi5 seed of Taiijore and Shiyoli being richer in oil than that of any oi 
the other districts of Madras. It remains to be seen if the .same will 
true of the Mozambique seed now being cultivated or if the new seed will 
preserve a uniform quality throughout the Presidency. 
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Recently nulls have been opened in Calcutta and elsewhere in Benj^al 
n»r the manufacture of this oil. Already these iicw mills have had the 
t'ff.M/t of checkiup: the imports of the oil that formerlv came from Pondi- 
< lierrv and Madras, and thev have ^iven birth in^tea<l to a large import 
frattic in the nuts. One of the chief markets for the South Indian ground- 
nut oil has been the supplv re(|uired bv Burma. From recent corre- 
spondence hope is entertained of the Shan States bemir able to meet the 
Burma demand. For information regarding the (’hemisxry of the oil and 
of the oilcake and their values as articles of footl, as also tlie medicinal 
and industrial uses of these and other products of the ground-nut, the 
reader is referred to The Agricultural Ledger (1893, No. 15) and to the 
Kew Bulletin (1901, 194), more especially the particulars given leganling 
the pea-nut flour and biscuits. It seems probable that as an article of 
food during military operations, special preparations of the pea-nut mav 
have a great future. For microscopic examination of pea-nut cake consult 
Hanausek (Micro. Tech. Prod. (Winton and Barber, traiisl.), 1907, 387-91). 

ARECA CATECHU, Lhnt. : FL Br. Ind., vi., 405-6; Gamble, 
Man. Ind. Timbs., 726 ; Talbot, List. Trees, etc.. 1902, 339 : Rec. Bot. Surv. 
Ind., ii., 347 ; Agri. Ledg., 1900, No. 4 ; 1901, No. 8 ; Mollison. Textbook 
Ind. Agri., iii., 256-62 ; Mukerji, Handbook Ind. Agri,, 433-5 ; Palm.e. 

Habitat. — So much might be written regarding tliis nut that it is difficult 
to make a selection of the particulars likely to prove of greatest value 
from the commercial and industrial standpoint. It is cultivated exclusively 
within the njoist tropical tracts that fringe the coast of India and practically 
■^Hthin a belt of land that does not extend inland for more than 200 miles. It 
rarely ascends to altitudes of 3,000 feet and gradually disappears, even from the 
littoral area, as localities are entered wliere the duration of the dry hot months 
equals or exceeds the monsoons. Usually it is seen as a garden plant, two or throe 
or a dozen palms at most being found around the huts of the more prosperous and 
industrious. But occasionally, and in certain localities, especially of Southern 
and We.stern India (Malabar) and of Burma, where the soil and climate may be 
exceptionally favourable, it is growm in special gardens along with cocoa-nut, 
plantain, orange, mango, etc., and either with or without the pun — piper belle 
— climbing on the palm-stems. Lastly in Ea.stern and Northern Bong.d and some 
portions of Assam its cultivation has assumed still greater dimensions. In 
-certain di-striets of these provinces regular plantations of 5 to 20 or even 100 
acres in extent occur (exclusively of betel-nuts) and at such frequent intervals 
that they might almost be said to constitute a distinct agricultural feature scarcely 
less important than the combined crops raised on the intervening portions of the 
country. 

History. — This cultivated palm is met with throughout the hot damp regions 
•of Asia and the Malay Islands. It is a masticatory of great anticjuity with ail 
Asiatic races, best known as Betel-nut, suvaka, pwja, krarnuka (Sansh.), tuial 
(Arab.), a corruption of pupal (Pers.), a word cognate with knhnrn (San.sk.). By 
these and other names was ornrinally meant Piper Belle leaf — the Pan — thouirh 
subsequently those and many other names were appropriate<l to the nut or to tho 
special preparation of leaf, nut, lime and spices ready to l>»'‘ chewn. This was 
first designated hira (vira) viti m Sanskrit but ultimately became pun. tlio 
pawn or pun-sapari of modem writers. The nut is symbolical of fe.stivity ; it is 
accordingly a fit offering for the gods, and is an e.-5sential at the betrothal 
ceremony 

From the most ancient times the presentation of pan has been the polite ter- 
Tiiination of ceremonial visit.s, hence tlie expressifin bira-detiu — tlie dismissal. 
The name Betel or Betle is ^Malayan in origin and simply m»sans ■' a leaf," and 
came to English through the Portuguese Betre. The besr-knoum vermicular 
names for the nut are — supnri. hopdri, fjua. gaya. kasailf^, mart. Uimhnl. poka- 
raka, oka, kamugu, adike, kunst, etc. 

It would seem that the earliest historic reference by a Eur-.pean to the ha})it 
of chewing betel-nut occurs in the writings of Marco Polo ( I2bs a.d.). " All the 
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people,” he wrote, *’ iiave the habit of keeping in the montlt a certain leaf called 
tembul.'" Subsequently Vasco da Gama (in 14>J8), Varthema (in 1510), 
Barbosa (in 1.316). Garcia de Orta (in 1503), Acosta (1578, 94), Abul Fazl (in 
1590), Linsehoten (in 1598), Francois Pyrard (1001), Roe (in 1615), Jacobus 
Bontius {10-29), Bernier (1656-68), Boyra (1656), Vincenzo Maria ( 1672), Taver- 
nier (1076), and Catchpoole (1703) [c/. Yule, Diary of William Hedges, ii,, 
331], all give similar accounts. .Adams in his translation of Paulus .Egineta 
refers to the betel-nut as introduced to Materia Jledica by the .Arabs. He quotes 
amongst others the passages referring to it from .Avicenna, Haly-.Abbas, Ebn 
Baithar, Elmasudi, Serapion and others. Ebn Baithar says that it is the fruit 
of a palm, and observes that it is a gentle purgative, makes the breath fragrant, 
is a cordial and strengthens the gimis and teeth. Linsehoten remarks that 
“ The Indians goe continually in the streets and waies with Bettele or Bettre and 
other mixtures in their haniis, chawing, especially when they go to speake with 
any man, or come before a great lord.” .Abul Fazl apparently never saw 
the palm growing, since he likens it to a cypress tree that in the wind sways 
till it touches the ground. This circumstance may be accepted as showing that 
from very ancient times, as at the present day, the nut has been carried to regions 
remote from the areas of its production. Numerous publications have appeared 
within the past century that deal with the betel-nut, as met with in India. 
The following selection in amplification of the references in the Dictionary, may 
be mentioned by way of concluding this very brief historic sketch ; — Valentia, 
Voy, and Travels Ind., 1802-6, i., 101 ; Buchanan-Hamilton, Journ. through 
Mysore and Coorg. etc., 1807 ; also Stat. Acc. Dinaj., 1809, 1.50 ; .4». Joum., 
1819; Roxburgh, FI, Ind., 1832; Taylor, Topog. Stat. Dacca, 1840; Honigberger. 
Thirty-five Years m the East, 18.32; Elliot, FI. Andh , 18,39; Mason. Burma 
and Its People. 1860; Baden Powell. Ph. Prod., 1868; Jackson. Notes on the 
Areca Palm, Pharm. Journ., 1874, 3rd ser., iv,, 689; De Candolle, Orig. Cult. 
Plants, 1884, 427; Pharmacog. Ind., 1893, iii., 522-32; Cameron. For. Trees 
Mysore and Coorg, 1894; Duovuri Balaknshna Murti, Lecture Cult. Areca-nut in 
(iodarari Dist.. Ind. Agri.. Feb. 1899; Collins, Cult. Betel-nut in Toungoo 
Dist., Burma. 1000; Journ. Soc. Chem. Indust.. 1901; Joret. Lcs PI. dans 
L Aniiq., 1904. ii., 298; Cunningham, Plagues and Plea.sures of Life, Beng.. 190". 
335-51 ; etc., etc. 

CULTIVATION. — Propagation in Bengal. — In my report on A 
Plar/ue in the Betel-nut Pahns of Bengal (Agri. Ledg., l.c.) much useful 
information will be found on these subjects. In the districts of Backer- 
gaiij and Noakhali the Areca palms are planted in groves of mandar 
(FJi-i/t/ii iiHi iin/ira). These enrich the .soil, aSord shade from the intense 
heat and protection from sudden wind storms. Branches of the mandar, 
some 6 feet in length, are planted in rows, 12 to 1.5 feet apart each 
way. The planting is done in February to .\pril, and from 2 to 6 years 
later these plantations are ready for the seedling palms. The betel- 
nuts are sown in October or November, the seeds being deposited 4 to 5 
inches apart, and the ntir.sene.s are either close to the homesteads in shady 
place.--, or. it conveniently situated, they are made in the mandar groves 
themselves. The transplanting is usually done after 2 v-ears, sometimes 
•3 or 4 years. For high lands the seedlings are transplanted in July', for 
low lands in February- or April. In the first transplanting the betel-nuts 
are placed eijui-distant from the mandar trees and thus 12 to 15 feet apart. 
But a seioiiil regular traiisplauting takes place when the first have come 
into bearing. Before this is done the mandar trees are cut down or only 
a fringe left around the circumference of the grove. The betel-nuts in a 
fully planted grove are thus about 6 to i feet apart each way. -A certain 
ciniount of^ iiregular planting takes place, howev'er, as v-acancics occur, 
and in selfishly coiidui red plantations the trees maV be found here and 
there not more than 2 or 3 feet apart. It is probable that there is a certain 
amount of solf-.sowim!. as it is not u.sual to find two or three trees growing 
in a clump so close to each otherthat they could not be healthy. In most 
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plantations also a distinct percentage of cocoa-nuts are interplanted 
among the betel-nuts, so that an old plantation in mauv cases has lost all 
its original regularity and becomes a dense jungle of palms with only a 
winding footpath leading to the owner’s house. This generally stands on 
the bank of a tank and near the middle of the holding. 

The seasons of flowering and fruiting mav' be said to be distributed 
throughout the year. The flowers that form in January will ripen fruit 
in (October ; the flowers formed in March will fruit in iJecember and 
January. The harvesting period is from October to the beginning or 
middle of January, but occasionally the new flowers may begin to form 
in December or January on trees from which last year’s fruits have not 
been collected. 

If a few trees are planted near villages, but not in regular groves, the 
betel- nut may fruit when it is only 6 or 7 years of age. In plantations thev 
rarelv fruit before the tenth or twelfth vear. The trees subseijuently put 
out in the plantation (just as the first set begins to flower) do not come into 
bearing for 20 years. There is no third planting e.vcept, as already stated, 
to fill up vacancies. Land formerly covered with betel-nuts, if re-planted 
with them, even after a rest of several years, in the form of niandar groves, 
does not, as a rule, yield until the palms are 20 years old. It will thus 
be seen that it takes at least 30 years before a betel-nut plantation 
comes into full bearing. The fruiting life of a tree may be put at from 
30 to 50 or 60 years after maturity, and the total life of the tree might 
thu.s bo statetl at from 60 to 100 years. 

The soil of the Bengal plantations is the ordinary grey sandy loam on 
which rice is grown. Occasionally the plantations are surrounded bv a ditch 
and wall made of the soil thrown up from the ditch, but this appears to be 
more intended for protection than drainage. More inland, in the districts 
of Tippera, Dacca, Sylhet, Goalpara and Rangpur, the palm i.s grown on 
considerably higher land, and usually as special gardens or avenues in 
.gardens, or along the high banks of the streams. In Northern Bengal and 
Assam the pan leaf is very often trained to grow on the Arcca palm >tems, 
so that the two industries are combined, while in the great nut-producing 
districts of the >Sundribans the betel-leaf is never or very rarelv grown in 
the nut plantations. In the lower portions of Svlliet and t'achar, on the 
other hand, betel-palm groves and pepper betel-leaf hou--cs are very char- 
acteristic features of the river-banks. Tavlor informs us that the average 
number of trees to a bi(//ia in the Dacca district (two-thirds of an acre ap- 
pro.xunatelv) would be about 7(Xt, but he adds the palm is usually planted 
around gardens and huts and not in solnl clumps. 

Bombay Presidency . — The betel-nut mav he ^aid to be chieflv grown 
along the coa.st from Kolaba, Thaiia and Kaiiara to Goa. Interesting 
particulars will be found m the Gazetteers of these districts and more 
recently in Mollison’s special Report on the Betel-nnt. Pepper and ('nr- 
damom Gardens nj Kannra. as also in his Tejthnok of Ai/ricHltnre (I.c. 257-8). 
He there tells us that the Areca is cultivated chiefly bv Haviks — a race of 
I'ultivators supposed to have come originally from Mvsore. " It does not 
matter much.” he write.s, " whether the .soil is naturally fertile or not, 
because the yield of the crops grown i,s mostly affected by the i[uantitvand 
quality of manure directly applied. ... In manv gardens irrigation is 
not required even in the hot weather. .\t tliLs time a trickling 'treain, fed 
from natural springs, may be seen running along the main channels or a 
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perennial ncila passes br the mam channels through the garden. The 
soil is thus kept continuously moist.” “ The palms are raised in seed- 
beds and are once transplanted before they are planted out permanently. 
The first seed-bed is carefully prepared, the soil is dug, broken fine and 
mi.xed ^yith leaf-mould. Fully matured nuts from old trees are specially 
selected for planting. These are planted about 9 inches apart in April 
The seed-hed should be kept thoroughly moist. The shoots appear in 
June. The seedlings are transplanted in October into any moist place m 
the garden or along the watercourses about two feet apart and remain until 
permanently transplanted. This permanent transplantation is usually 
done towards the end of the rains. In the following March the trees are 
manured with leaf manure and the manure is covered with fresh-cut 
branchwood which is partially withered but which retains the leaves. 
The object of placing a layer of small branches above the manure is to 
break the force of heavy rain.” 

“■ The betel trees are manured as described every second year and 
come into bearing in ten years or so. The plantains are maintained 
for some years after the betel-palms are permanently planted, but in time 
are removed and cardamoms planted between the palms, and on the stems 
of the latter pepper-\'ines are trained. Betel trees are known to fruit 
freely for 30 or 40 years, and there is a popular belief that they are 
sometimes profitable much longer. On an average each tree has two 
bunches of fruit, sometimes three or four. But two good bunches yield 
as much as three or four inferior ones. The size of the bunch depends upon 
the manure used and upon the rainfall. A good bunch gives 200 to 300 
nuts and a specially good one about 400. With unfavourable rain or cloudy 
weather in April or May many of the young nuts fall off and a smaller 
number of nuts on each bunch reach maturity. The trees produce flowers 
in March and April and the nuts are ripe in November or December, but to 
some extent the trees produce flowers and fruit out of season ” [l.c. 259). 

The flower spathes and leaf-sheaths are ” valuable products in the 
garden economy. They are used to provide hoods for protecting the 
branches of betel-nuts from the rain. If unprotected the nuts rot. Two 
sheaths are used to make one hood. The hoods are made and tied on by 
professionals who come from Mysore territory and below the Ghats. A 
good workman can make 250 hoods per day' and is paid Rs. 2 per 1,000. 
This operation and tvingthem on costs at contract rates Rs. 10 to 12 per 
1,000 bunches and two meals per day. The men do not ascend and descend 
each tree. When once they have climbed up, by means of slight exertion 
they swing the tree and deftly catch hold of another and rarelv descend to 
the ground for hours. These expert climbers also gather the fruit by 
cutting the bunches from the stem, getting Rs.4 per 1,000 bunches and 
three meals per day ” {J.c. 260). 

South India. A good deal has been written on the subject of the 
special cultivation pursued in My-sore. Cameron {For. Trees, 
324-6) practically reprints the account given in The Mysore Gazetteer 
when he says ” Areca-nut gardens are a profitable source of income 
both to the cultixator and the State, the latter deriving a large revenue 
from a halut or custom duty levied upon the nut. "^The finest betel 
garden.s are situated on the confines of the Malnad where there is a 
rich soil and plenty of water. ' " It is necessarv. during the rainy 

season, hen ei er, to drain off superfluous water bv means of open 
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(litclies placed at intervals between the rows of trees, for although the 
areca rec(uires a perennial supplv of moi.sture at no great depth in the 
subsoil, it is keenly susceptible of being waterlogged.” In topes e.xflu- 
sively apportioned to the areca-nut, the planting is niostlv too close ; 1,200 
to 1,500 trees being allotted to the acre, exclusive of the banana trees.” 
■■ A full-grown tree is calculated to produce 250 to 300 nuts annually.” 

Mr. D. B. Murti, in his Lecture on the Cultivation of Betel-nut in the 
Godavari district, says a man owning a plantation of 3 acres is considered 
rich. The plantations contain mangoes, plantains, cocoa-nuts, jack- 
fruit, oranges, pomegranates, and these form a fringe around and also 
lines within, but areca-nuts are planted 10 to 12 years after the rows of 
other fruit trees have been established. Seed-nuts are selected specially 
from trees over 50 years of age because these form few but exceptionally 
large nuts. It is believed that such nuts ensure timely sprouting and 
steadv growth of the future tree. The details of the nurseiy, of the trans- 
planting, etc., followed in Godavari are similar to those already fully 
discussed. The harvest season is generally in the months of Angust, 
September and the first half of October. 

Burma. — Mr. G. G. Collins has recently published the following brief 
account of the cultivation of Betel-nuts in Toungoo : — “ The Toungoo 
district is noted for its cultivation of and trade in the betel-palm. This 
is confined almost entirely to the Karen tracts Ipng in the Kanni (Leitho), 
TaTitabin, Kyaukkyi and Shwegyin townships east of the Sittang river.” 

” The gardens are formed particularly on the lower slopes of the hills 
which form the eastern boundary of the district and from which run the 
numerous streams that drain to the Sittang. The cultivated area covers 
at intervals a course of some 200 miles from North to South. The produce 
of the trees varies vith the locality; a fair average maybe 100 per tree, 
but as many as 400 to 600 nuts have been obtained from one palm.” 
“ The cultivators of the betel-palm also grow oranges, many to a large 
extent, and the trade in both products in this district is very large. The 
price of the betel-nut at the gardens after drving varies from Rs. 80 to 
Rs. 100, and at the market town from Rs. 100 to Rs. 140 per 100 viss 
(viss = 3‘65 lb.). 

Diseases and Pests. — It may have been inferred that in the chief Indian 
area of production, viz. the Gangetic delta, the plant is cultivated on fiat inter- 
fluvial tracts very little raised above inundation level, and has practically no 
labour bestowed on it during the half century or more that it continues to yield 
fruit. In other parts of India the palm is grown under a high state of cultivation 
with much attention and money devoted to it. These two extremes — utter neglect 
and careful treatment — should manifest, and perhaps naturally, rudely different 
conditions of disease. Butler, in a paper on Some Diseases of Palms {-‘lyrf. 
Jotirn. Ind., i., pt. iv., 299—310), observes that fungus dis4?ases are fortunately 
rare though a few have appeared in recent years, eiveh apparently confined 
to a particular part of the country. He then gives details of the diseases 
foimd on the betel-nut palms of the >Ialnivd di«;trict of Mysore and of Sylliet in 
Eastern Bengal. It would appear that in the former locality a fungal disease 
IS kno-wn as kole roga or black rot, but that “ up to the present it ha-=? not been 
found elsewhere and, as it does not appear to have extended much during the 
time it has been observed, it is probably favoured by the special climatic con- 
ditions of the locality where it occurs.’* Butler is of opinion that the disease 
in question is caused by a fungus of the genus Ftifftophthora. The reader should 
cfjnsult the original paper for all necessary details. The practical aspects may 
be here summarised. The sporangia require to fall into water to ensure their 
full propagation, and hence the .spread of the disease is closely dependent on con- 
ditions of moisture and rainfall. The disease originates on the flowering and 
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THE BETEL-NUT PALM 

fruiting inflorescence, and for its growth it is necessary that moisture should 
exist at that period. He accordingly recommends steps being taken to secure 
a change in the period of harvest. The late crop of former years lie regards as 
having been beneficial, and may be obtained by departures in the method of 
cultivation. So also improvements in the nature of the covers presently used 
to protect the inflorescence, he Wews as very desirable. Co\ ers that leak, he 
adds, are likeh’ to be more injurious than none at all. 

Speaking of the Sylhet disease, he says that the general symptoms are the 
same as those in Mysore kole roga, namely, the dropping of the nuts before 
maturity. Gradually the swollen green part below the leas es is seen to diminish 
in size. Withering of the outer leaves then follows, and finally the whole head 
dies and falls off. “ The conditions resemble those winch would be caused by 
drought or some general disturbances and not by a local disease at the crown of 
the palm, Xo trace of any parasitic fungus can be found in the earlier stages 
at the top of the tree. The stem is generally healthy. Below ground, however, 
matters are different. Here there is invariably a rot, either of the roots or of the 
below-ground part of the stem even in very early eases.” Reasoning from 
analogy with other root fungi, Butler recommends the surrounding of affected 
portions by trenches. But to be effectiv(\ trenching must bo undertaken as 
soon as the first disease appears in the garden. The trench should be two feet 
deep, about a foot broad, and drained so as to prevent water accumulating in 
it. It should entirely surroimd and cut off the first affected palm or palms. 
[<?/. P€at8 and Blights of the Tea Plant, 1903, 413.] 

Of Goda\ ari, it has been said that wliite-ants often injure the palm materially 
by eating the rootlets. Of Bombay, Mollison (f.c. 202) observes, "Betel-palms 
are not much affected with disease. A borer does considerable damage. It 
cuts a tunnel from the root upwards and in time reaches to the growing top. 
The damage tliere done is so considerable that tlie top withers and when wind 
blows breaks off and falls to the ground.” 

The investigation.s conducted by me in the great betel-nut area of Bengal 
left the impression on my mind that there was less to la* surprised at in the 
seventy of the plague that devastates the plantations than in the infrequency 
of its occurrence. It is next to impossible to imagine any industry existing at 
all under the conditions of abject neglect that prevail in the Jiengal hetel-nut 
district.s. All that the owner of ,i plantation <loe.s is to lay the restate out on the 
principle of the greatest number of trees on tlio lea^t space, and at the lowest 
labour and expense po.ssible. He then builds his house, and lie anil his sons and 
grandsons settle down to a life of family disputes tluit not infrequently lead to 
lawlessness. He lures out his plantation to contractors who collect the fruits in 
any way they think fit, the owner all the wlule sitting by in a state of complete 
indifference and indolence. He neither drains, manures, nor cultivates hia 
plantation in any form worthy of the name but lives in opulotice until plague 
appear-s, when, if his property* chances to be devastated, he gathers together 
his inoA'able goods and leaves the district inorder to escape pa\'ment of the revenue 
or rent during the twenty years of renovation that may have to be faced. 

After the most careful examination of numerous plantations (or rather 
jungles) of betel-nut palms in Eastern Bengal I failed to find any serious insect 
or fungal blight on the trees that were nevertheless seen to be dead and dying in 
every direction. The erowm of leaves withered and was blown off, leaA-ing a 
dead stump behind, until what was once a plantation looked like a harbour with 
thousands of masts. The destruction was not confined to particular plantations 
but had spread over the country like a great wave of infection in such a manner ^ 
to justify* the name of Plague ” that had been given to it. On microscopic 
examination, the tissue of the deiwl and dying palms was found to be permeated 
uith an organic agent of de.struction in which it might be said that the funda- 
mental tissue had invaded and de\ oured the fibro\'ascular. The condition, in 
other words, was very similar to that described under the name ” TylosesP As 
seen in Europe on the vine, the cucumber and other plants, that cimstitutional 
diseiv^e i;- believed to be induced when an imdue amoimt of moisture is given to 
the roots, while the iea\-es are at the same time exposed to an abnormally dry, 
iiot atmosphere or tlie reverse comhtions. The cultivattirs in Bengal admit that 
plague foUow.s when the .«oil becomes abnormally dried up, through failure 
of the cust(miHry sliowers in January, more especially if the hot months are 
ushered m by a cyclone. The remedy' lies in more generous spacing, when laydul 
out the plantation ; more careful cultivation, in wliich drainage, irrigation and 
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manure are provided ; and lastly an extension of the system of combination of ('■'iiiiunatiou 
betel-nut cultivation with that of other fruit trees. The cultivation of surface 
crops such as vegetables, ginger, tobacco, pepper-betel, etc., would also no 
doubt prove not only profitable but beneficial to the palms They would retain 
moisture in the soil and preserve a healthy balance in its food materials. But in 
the country where betel-nuts are grown on a large scale and with the class of people 
who engage in that remarkalile branch of agriculture, such preventive measures 
would perhaps be next to impossible, unless they could be made compulsory. 

MANUFACTURE.- Preparation of the Nut . — It would take many pages Nut. 
to detail the various methods of preparation pursued iu Bengal, Assam, 

Manipur, Burma, Madras, Mysore and Bombay. In some cases the shelled 

nuts are boiled, iu others not ; occasionally the nuts either before or after 

boiling are sliced or cut up into variously shaped pieces : lastly certain iioiici. 

c|ualities of the iiut are recognised according to region of production and 

variety of plant or degree of maturity at which collected. On this subject 

the authors of the Pharmacographia Iniliea (l.c. 532) sav : ” The varieties of 

the nut met with in trade are numerous ; they may be clas.sed a.s natural 

and artificial ; the first class includes different varieties of ripe betel-nut 

produced bv cultivation which have itot undergone any preparation ; the 

second class, all nuts, ripe or unripe, which have been treated by boiling or 

other process before being offered for .sale.” MollLson observes that in 

Kanara the nuts after being boiled are dried in the sun and sorted into three im. .!. 

kinds, viz, chikni, hetta, and gotii. The first and the best quality sells at Tr.cio (.iinUtiM, 

Es. 6 to 7, the second at Rs. 3 to 4. and the third at R.s. 2 to 21-. Taylor 

de.scribes the Bengal method of shelling and cleaning the nuts before being 

sent to market. Briefly it may be said the fruits are cut off the branches. 

collected in baskets aucl spread out to dry, most frequently on the roofs of 

the houses. They are never boiled, but are simply cut open and assorted 

according to size. 

The Extract . — Mollison savs — " The scraped nuts are boiled for about Extract, 
two hours in fairly large copper pots. A handful of lime or of the 

ash of the bark of ntdlti (Tmiiiimlia foiiiriifosti) is added to the 
water. The presence of lime causes the water to become red or red- 
brown in colour as the boiling proceeds. The water also becomes thick 
with a resinous extract from the nuts. The boiling is continued until the 
eye-bud or germ of growth from each nut comes out or becomes absorbed 
in the extract. The nuts are removed bv a long-handled ladle {zdrn). 

The ladle has perforations in its bowl which allow the. extract to drain 
from the nuts back into the pot. The extract is again and again irsed for 
boiling fresh supplies of nuf.s, pure water as required being added from 
time to time to prevent the decoction becoming too thick and coiueii- 
trated. The extract after being used for boiling repeatedly becomes deep 
red-brown and thick. It is then emptied into another broad-mouthed 
vessel which is placed under full c.xposure to the sun. The mass by 
evaporation thickens and .1 rerii Uaterhu or knssa i.s the product." .Several 
other writers allude to this extract. In the Dii fiourtri/ passages from The 
Thana Gazetteer, and from Baden Powell'.s Paiijdb Products will be found. 

Very little of a definite nature is known regarding it. however, further 
than that it i.s alwavs prepared when the nuts are boiled and i.' used to 
flavour and colour inferior nuts. But no particulars are available as to 
the existence of a .separate trade in the extract hossa itself. 

Properties and Chemical Composition . — The reader is referred to 
the Pharmacographia Indica lor full particulars under these headings. 
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Briefly it may be said that the chief use of the betel-nut is as an as- 
tringent and stimulating masticatory. To some extent it is employed in 
Medicine, the unripe fruitsare in India viewed as laxative and carminative, 
and a paste of the powder of the dry or burnt nut is used as a dentifrice. 
In Europe the ripe fruits have been employetl as an anthelmintic and as- 
tringent. Most writers affirm that occasionally the nuts (especially when 
eaten fresh) are found to possess intoxicating and poisonous properties. 
This is believed to be an accidental peculiarity of certain trees which 
thus show a reversion to what may be the wild condition. This poisonous 
property has been ascertained to be destroyed by boiling, and hence 
no doubt has come into existence the system mentioned above of 
preparing the nuts for market by various methods of cooking. It 
has been ascertained that the active and poisonous principle present 
in areca-nut is an alkaloid Arecoline, The antidote to this, as recom- 
mended by Rumphius (in 1741 a.d.), is said to be salt, lime-juice or 
acid pickles. 

TRADE. — Betel-nuts are not only very largely produced in India but 
are imported from Ceylon, the Straits Settlements, Sumatra and China. 
In 1895-6, the year before the effects of the Bengal betel-nut plague 
became serious, the foreign imports stood at 58|^ million lb., valued at 
36J lakhs of rupees. Steadily these imports improved until in 1899-1900 
they stood approximately at 90 million lb., valued at 62| lakhs of 
rupees. These figures may be accepted as representing a loss to the Indian 
producer of 26 lakhs of rupees. This opinion may be confirmed in various 
ways. In my report on the ravages of the betel-nut plaaue it %vill be found 
that I have stated that in many plantations visited there was a loss of 
from 50 to 90 per cent, of the trees. The returns of the river traffic from 
the betel-nut area into Calcutta, showed for 1895-6 a decrease of 8 million 
lb., as compared with that of the three previous years. The trade 
still further declined for the two following years but revived very greatly 
subsequently, and has now been more thanrestoredto itsformer magnitude. 
It will thus be seen that during the disturbed years above indicated pro- 
duction in Bengal decreased by the exact amount that the foreign im- 
ports increased, involving a loss during these years of some £200,000 per 
annum to the betel-nut growers of the province. But since 1900 the 
foreign imports have continued to increase, till in 1906-7 they reached 
119,732,410 lb., valued at Rs. 1,15,3.5,030. The foreign exports were 
280,782 Ih. in 1896-7, and for the five vears ending f906-7 thev were 
375,0.50, .341,937, 320,176, 343, .526, and 289,770 lb. To these amounts 
would have to be added the re-exports, which in recent vears have varied 
from some 20 to 40 thousand lb. 

The magnitude and importance of the Indian production of betel- 
nuts may, hov\ever, be judged of by the extent of the coasting trade. 
During the three years ending 190.5-6 the inter-provincial exchanges 
have ranged from 57 to almost 64 million lb. of Indian-grown nuts valued 
at from 82 to 89 lakhs of rupees. Of that amount Bengal has exported 
from 32 to 37 million lb. Burma is the largest importiiic province, and 
has taken from 29 to 34 million lb. Of the internal trade mention may 
be made of Assam. It produces these nuts chiefly in Sylhet andGauhati, 
but the large number of Indian coolies concerned in tea-planting are 
dependent on the supplies drawn from Bengal. Madras is supplied ve^ 
largely by the Maiabar Goast, and the exports of South India go mainly 
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to the Straits while Bengal exports to Burma. Judging by the coast- 
wise trade alone, the chief areas of production are Bengal, Bombav, Madras 
and Goa, mentioned in the sequence of their importance. A certain 
proportion of the quantities recorded as carried by rail and river 
appear again in the sea-borne traffic (the coastwise and foreign exports) 
or they have been derived from the foreign imports, but allowing for all 
such necessary corrections, the transactions by land routes must be 


accepted as greatly augmenting any estimate that might be framed as to 
the total quantity and value of the Indian production. But over and 
above all published returns there is still a source of error (and in this case 
an important error) in the local or village cultivation and consumption 
which escapes registration entirely. As a deduction from the estimate 
that might be arrived at from the study of foreign supply jtlus Indian 
production, the Foreign Exports would have to be accounted for, say 250 
to 350 thousand lb. These go mainly from Bombay ports and are derived 
chiefly from the coastwise imports from the other part.s of that Presidencv 
with a smaller supply from Goa and Madras. Madra.s is the next most 
important exporting province. Bengal, the chief producing province, 
exports very little to foreign countries. The Trans-frontier (land) traffic 
from India to Kashmir, Nepal, Bhutan, Manipur, the Shan States, etc., 
has during the three years ending 1906-7 been 53, 46, and 64 thousand lb. 


Villaqp 

Consumption. 


Foreiijn Exports. 


From the published returns of foreign imports and Indian production. Total 
briefly indicated, it would seem safe to affirm that the annual consumption Trans- 
of betel-nuts in India itself cannot be far short of a valuation of Rs. 225 actions. 


lakhs, or say £1,500,000. The price adopted in making that calculation 
has been obtained from the mean of the declaration value in the foreign 
imports and internal traffic for a period of five years. But if the foreign 
imports alone be considered, the price would seem to be from Rs. 5'78 in Pnoes. 
18^-6 to Rs. 7‘87 in 1898-9 and Rs. 6'98 subsequently per 100 lb. 
of nuts. These figures correspond sufficiently nearly with those given by 
O’Conor, viz. Rs. 6-5-8 per niaund, risen recently to Rs. 7-8^. The 
retail price may therefore be expressed at 2J to 3 annas per lb. The 
following quotations from the Bombay market price list of different trade 
qualities may be regarded as amplifying the above average calculations : — 

White Betel-nuts. — Goa, Rs. 8 to 10 per cwt. ; Mangalore. Rs. 14 to 22 per 
cwt. ; Rupasi, Rs. 12 to 16 per cwt. ; Calcutta, Rs. 12 to 13 per cwt. ; 
Asigree, Rs. 12 to 14 per cwt. ; Kanarese, Rs. 16 to 20 per cwt. ; and 
Severdani, Rs. 18 to 19 per cwt. Bed Betel-nuts. — Malabari, Rs. 14 to 16 
per cwt. ; Kumpta, Rs. 12 to 18 per cwt. ; Marorkhiuli. Rs. 16 to 17 per 
cwt. ; Goa, Rs. 24 to 32 per cwt. ; Wa.sai, Rs, 20 per cwt. : Malwa. Rs. 12 
to 13 per cwt. : Vingorla, Rs. 12 to 13 per c^vt. ; and Calcutta, Rs. 10 to 
12 per cwt. It would appear that the poorer classes u.se various substitutes 
for the betel-nut, for example the seeds of t'tifaniiis enertus, Roxh. 


ARENGA SACCHARIFERA, LuhUt. ; FI. Br. Ind., vi., 421 ; D.E.P., 

Roxb., Trans. Soc. Arts, 1804. xxii.. 366-8 ; 1806, xxiv., 155 : Gamble, *■> 302-4. 
Man. Ind. Timbs., 728 ; Dodge, Useful Fibre Plants of the World. 66 ; Sago-palm. 
P.'iLME.i:. The Sago-palm of Malacca and the Malaya, taunrj-onq, eju, 

'/ujiuiti. etc. : very commonly cultivated in India and wild in the forests 
of Burma and Assam. It flowers about the tenth vear. 

At the base o£ the petiole is found a beautiful black liorsehair-like Fibre Fibre, 
known as the Eju or Gomuin Fibre. VVitliin the sheatlis is a layer of reticulated 
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fibres said to be in great demand in Cliina for caulking boats. It is also used for 
kindling fires and in Manipur to filter water. It ha.s been recommended for ropra 
intended for use under water and even as covering tor submarine telegraph 
cables. The coarsest fibre is only fit for brush-making. I or tins purpose tto 
leaves are first washed and then soaked in an alkaline solution (Morris Canto 
Lect.Journ. Soc. Arts., Oct. 18, ISIM. 931). ■ Sandals are made from the leaf- 
sheath. [C/. also Roxb., 06s. on SubMitutes for Hemp and Flax. 
which gives some results of a comparative test with e;ii fibre.] The sago fom 
the interior of the stem, although inferior to that obtained fiom the true sap 
palm ( sna«, Rottb.), is nevertheless an article of Food. It is the 
source of the Java Sago, which is of considerable importance throughout the 
Malava, although the palm is chiefly cultivated for its sap from which palm-^ 
Itodd'ii), spirit (arat), sugar and vinegar are prepared (.see Malt Liquors, p. /DU). 
A long and interesting account of the process of extraction of the sap 
(Simmonds, Trap. AgrL. 248) will be foimd in the Hictwnani (i , 303), and 
Wlurch {Indische Heil und Nutz-Pflanzen. loO-ltU, pi. 9/) describes tji® 
and appearance of the palm in Java. The latter oV.series that it is not worth 
while to grow the palm for sugar because its production per acre is insutheimt. 
He gives the vield for .Java as about 8,000 lb. per hectare (say 2_f acres . Ihe 
estimate quoted by Simmonds is about 0,000 lb. to the acre. Jumelle [IM 
Cult. Colon. PL (Alimxnt.), 27) says that about 400 trees can be planted to the 
acre and from each tree can be had 134 lb. of sago, giving the 
01,0(.I0 lb. to the acre. Roxburgh remarks that one palm gave about 130 ID. M 
good sago-meal. The palm will grow on soils where the cultivation of cereals 
could not succeed. ■’ The palm dies after ripening its whole crop of frmt, Md 
the stems, which speedily become hollow, are then u.seful for troughs and wa 
channels, lasting well underground ” (Gamble, l.c. 728). [C/. Milbiirn, Or. Comm., 


1813, ii., 310 ; De- Tropenpflanzer. iii., 49S-.)00 
A. Wfghtli, Oriff. : Talbot, List Trees, etc.. 1002. 340. 
which according to the excise reports is often tapped for toddy. 
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ARSENIC (Oxide), including Oppiment and Realgrap ; Ball, 
Man. Econ. Geol. Ind.. 1881. 182. 592. 606 ; Holland, live, (ieol Sure. Ini.. 
xxxii., 97. Thi.'t metal is met with conimen'ialiv in India in either of the 
three forms : — the Oxide, commoniy (’ailed Wlute Arsenie or Arsenious 
Acid, safed sawhiil, somal, etc. ; the Sulphides, known as I )rpiment. 'ieilow 
Arsenic, hnntala. hsae-dan, etc. ; and Realgar, Red Arsenic, mansilj etc. _ 
White Arsenic is purely a manufactureci article olitaint’d by sublimation 
the .smelting of arsenical pyrites. The sulphides are natural minerals, 
they can be artificially produced. Of orpiment tlu^re are two qualities, (1) 
medicinal and criminal form, consisting of smooth shining scales, wliich is chie y 
imported into Bombay from the Persian Gulf ports, and (i2) the coarser 
less poisonous form, which occurs in opaque masses. ITie sulphides of a^ia 
are regularly <irawn from Munsiari in Kumaon, from Chitral and 
Burma and Yunnan. An interesting account of the orpirnent mines of 
will be found in The Pioneer (Sept. 0, 1808). That from ]\[unsiari is 
the Bhutias to the Bagesar fair. Orpiment is also earned from the Swat coun . 
and Kashgar to Peshawar, and from Herat to Kandahar. All three 
arsenic ha\'e alway.s been imported from Burma and Cliina, and although w 
arsenic is now mainly brought hy sea, the sulphides still form a valuable 
trade from Western Cliina through Upper Burma. There has been some tr > 
both export and import, in arsenic. The average export of Indian 
eluding orpiment) from 1807 to 100.3 was about 334 cwt., valued at 
whilst tlie average import was 2.340 cwt., valued at £3,110. In i 

exports were UMi cwt.. valued at Rs. 2, '233, and the imports 1.02.7 cwt., ^ 

Bs. 44,100. The imports of orpiment into Burma from Western China averag 
in 1807-1003, 0,.">7l cwt., valued at £11,470. The tendency .seems to be for 
trade to increase whilst prices fall. 

It may be mentioned of white arsenic, that of all poisons it is the 
(juently resorted to. especially m the Panjab, which has about .'>0 per cent, o 
rei-orded cases of such poi-soning. In the Annun! Peport for 100*2 the 2 

Kxaniiner, Panjab, observed that 04 per cent, of the cases of human poiso 
III th/it A ear w ere with arsemc. However, hy the Poisons Act of 1004 very ” 
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discretionary powers were granted to the local Governments, subject to the 

control of the Governor-General in Council. Special restrictions are phiced upon 

the tr.iftic in white arsenic*. Orpiinent, besides being a Pigment and a Dye:, ri 2 m>-'at and 

is an essential ingredient in the manufacture of shellac, lac toy.s, Afridi wax- 

cloths, etc. [Cf. Taleef Shereef (Playfair, transl.), 1833, 99, 15t>, 173; Watt, 

Ind. Art at Delhi, 1903, ‘211, ‘i’il-'i, *231; Hooper, Rept. Labor. Ind. Miis., 

1903-4, 3().] 


ARTEMISIA, Lhiti. ; FI. Br. Ind., iii., 3*2 1-30 ; Composit.e. 

A. absinthiuni, Lmn. . Heuze, Lea PL Iruluat., 1805, iv'., 343-9. The Absinthe, 
Worm-wood, afsanthin, vih.hjati-nfsantin. An aromatic herb met with in Kashmir 
at altitudes ot' 5,000 to 7,000 feet ; distributed to North Asia, Afghanistan, and 
westward to the Atlantic. 

This wormwood yields by distillation a dark green or yellow' Oil having a 
strong odour of the plant and an acrid taste, lii large doses it is a violent nurci^tic 
poison. In Medicine the whole lierb is considered an aromatic tonii* and 
anthelmintic, but in Europe is now* relegated to the position of a domestic 
medicine. A liqueur consisting of an alcoholic solution of oil of wormwood with 
flav ouring ingredients forms the Absinthe so largely consumed in France. Foster 
{Engl. Factories Ind., 1618-21, 338) alludes to “w'ormwood wine’* among the 
articles provided for the Company's ships. 

A. maritima, Unn.; Pharmacog. Ind., ii.. 288. Wormseed, Santonin, shih, 
kirmdltt, kirmdri-owa (or kirmdni ova), etc. A very variable plant found in the 
Western Himalaya from Kashmir to Kumaon, altitude 7,000 to 9.000 feet, and 
abundant in Western Tibet on salt-plains betw'een 9,009 and 14.000 feet. The 
Levant wormseed of European commerce comes from Persia, Asia Minor, etc., 
w’hilst the Barbary wormseed comes from Palestine and Arabia. 

The flower-heads are largely used for their anthelmintic, deobstruent, and 
stomachic-tonic qualities. Santonin is now well known to the Natives of India 
and is largely imported from Germany, but according to Dr. von Scliroeder it is 
not poisonous to asoarides as was formerly thought, but merely drives them into 
the large intestine whence they can bo removed. Wormseed is brought from 
Russia and also from Afghanistan and Persia, its value being about Ka. *2^ to 
3 per Surat maund (374 lb.); but much of the prepared santonin sold in the 
bazars is adulterated to the extent of three-fourths with gum. boraoic acid, etc. 
Details of the trade are not available. Duthie observes that in tlie Himalaya 
ponies are fed upon this plant with relish, and he adds that other species 
of are mentioned as affording good fodder for sheep on the Panjab 

Himalaya.*’ The Keir Bnlletin (June 1893, 1*27), commenting on this, observes 
that in localities where hardly any other vegetation exists, the use of the worm- 
seed as a fodder plant might prove of value. Church reported on a bundle of 
dry leaves received at Kew from Duthie. The following is his analysis : — 

Percentage composition of ittentiHiit #«#»»*<##»»*«.•— 


Water .. .. .. .. .. .. .. .. 136 

Oil, resin, wax, etc. . . . . . . . . . . . . 4 U 

Starch, sugar, gum, etc. (by difference) . . . . . . 34*2 

Albuminoids (true) . . . . . . . . . , . . 6-0 

Fibre . . . . . . . . . . . . . . . . 33’9 

Ash (includes 2'7 of sand and mi<*u) . . . . . . . . 8*3 


Church remarks that the plant contains ratlicr less albuminoids, less digestible 
carbohydrates, and mori* liljre than the aveiage hay of mixed grasses It is, 
however, thrice as rich m albuminoids as the straw of European cereals The 
harsh woody texture of the plant and its sieUly odour would not coniinend its 
u.se as the chief ingredient in lior.se-fodder ; but to any animals not deterred by 
these factors it might prove of considerable value under such special < ircuin- 
stances as obtain in barren tracts of the Western Himalaya. .t. jtarriflora 
is aUo browsed by sheep and goats. [Cf. List or Himalayan Foddn’ Plants {ex- 
cluding grasses), D.E.P., lii., 427.] 

A. vulgaris, Unn.. Imlian Wormwood. Flea-bane, ndgdonn. ndgdoni, taUiur, 
surhand, etc. A gregarious shrub found thruughout the mnuntainous district 
of India and distributed to temperate Phirope. Siam. Java. etc. 

Gne or two of the forms tii thi.s specie.-,, alur^ with -i. .1 bMtiif/iitfm, con- 
stitute the ofticinai wormwood, but by itself .4. mitjart** is not an article of 
commerce, in 3 Iedicine it is held to have stomachic and tonic properties, and 
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ASBESTOS 


THE JACK-FRUIT TREE 


the modem Hindus regard it as deobstruent and emmenagogue. It may be used 
as an inferior substitute for cinchona in intermittent fevers, and is probably oi^ 
of the sources of the remedy kno\vn to the Muhammadans by the generic title of 
afsantin. S<iid to be used in China in the preparation of an external application 
{7noxa) employed in relieving pain (Bretschneider. Hist. Europ. Bot. Disc, in 
China, 1898, 234). [Cf. Hartless, Xote, April 9, 1897 : see Alkalis, etc., p. 50-] 


D.E.P., 
i., 329-33. 
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Gum. 
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ARTOCARPUS INTEGRIFOLIA, Lhnt. : FI. Br. Ind., v., 541 ; 
Gamble, Man. Ind. limbs., 652; Ueticace.e, The Jack-fruit tree; 
kdnthdl kdntal, Idthdl, panasa, phala. JeantaJea, etc. A large evergreen 
tree cultivated in the warmer parts of India and Burma and occurring 
wild on the Eastern and Western Ghats up to altitudes of 4,000 feet. The 
dense mass of dark foliage and the huge fruits make this tree a prominent 
feature of most Indian villages. 

Of the 40 odd species of Artoeai'pns indigenous to tropical Asia and the 
Pacific, only five are of economic importance in India. The four besides -4. iu- 
tef/rifoiia are:— (1) .4. 4'itapiaHHii. Roxb., chaplash, sam, cham, pani, etc., met 
with in Eastern Bengal, Assam, Burma and the Andamans ; (2) .4. ulranta, 
Lamb ; the pat-phanas, anjalli, ayni, hebalsu, etc., which occurs in the Western 
Ghats up to 4,000 feet; (3) .4. iux-ian. Linn ; the Bread-fruit, divy-halasa {divy- 
jack), rata-del, etc., an introduced South Sea species cultivated in S. and W. India, 
Ceylon and Brnma, but unable to hold out against the Bengal winter ; (4) A. 
r.nkoanUti, Roxb.: the lakucha. dhea-phal, lovi, kamma-regu, myouk-lok, etc., 
found in Kumaon, Eastern Bengal, South India and Burma. 

The bark yields a true Gcm and the juice forms a useful Cement. Caoutchouc 
is obtained from all the above-named species, but the amount is very small 
(Hooper, Rept, Labor. Ind. A/us., 190.O-6. 26); that of . 4 . inriaa is employed as 
a glue in caulking canoes. A yellow Dye or Pigment is obtained by boiling the 
wood and sawdust (especially from the root of . 4 . i.nknnnha), and tlus is 
employed in Burma,^ Madras, and elsewhere in dyeing the garments of priests 
(Agn. Ledg.^ 1896, No. 4), but it is said not to dye with mordants (Text. Mer- 
cury, Jan. 25, 1896). The Lac insect is in Assam often obtained from . 4 . rhat- 
laHiitt. The bark Welds a Fibre, that of A. tnrtaa. being used apparently for 
olotlung in Otaheite and other islands (Royle. Fibrous Plants. 341). The juice, 
leaves and root are employed in Medicine.’ The Fruits of all the above species 
are eaten occasionally, but that of .s. intrg rijoitn is of course most sought 
.tI ro mentioned by almost all the early European writers, and in the 
Am-t-A^ari, 1590(Blochmann, transl., 66, 70). The name Jack-fruit was given 
by the Portuguese from the Malayalam tsjaka. Kircher gives it the Chinese 
name of po-lo-mi. Varthema (Travels, 1510 (ed. Hakl. Soc.), 159) calls it ciccara. 

seldom eaten by Europeans owing to the smell of the ripe pulp, but 
the N regard it as one of the best fruits of the country. It is, as a rule, 

from 1- to 18 inches long, by 6 to 8 inches in diameter, and should be called a 
Iratescence. If the component flakes be fermented and distilled they yield » 
alcoholic beverage, and the roasted seeds taste not unlike chestnuts. The TiMBEB 
ot all the species seasons well, and is considered valuable, being used for canoes, 
doors, frames, etc. That ot .4. itiraut,, is the anjeli-wood of commerce, and 
mat ot . 4 . is exported to Europe for cabinet-work, turnery and 

brush-backs. [C/ \ertomannus, Travels, in Hakl. Voy., 1811, iv., 585; Barber, 
yemoire, lol9 (Leyaen and Erskine. transl., 325); Garcia de Orta, 1563, 

(S'!- Hakl. Soc.), ii., 20; Pyrarf’ 
T oy. E. /nd 1619 (eW. Hakl. Soc.), ii.. 366 ; Clusius, Hist. Exot. PI., 1605, 281; 

L; Kircher, China Itlust., 1667, 186 and pi.; Jol“ 
Bread-fruit, 1770; Taleef Shereef (Playfair, transl), 
1833, 118 ; Joret, Les PI. dans UAntiq., 1904, ii., 296 ; etc., etc ] 


DJG.P., 
i., 338. 


r< £cor. &W. /«(?., 518-9, 631; Holland, 

Geo/ Ind., xxxii., 99. A fibrous variety of amphibole which in 

Bombat has been called shanlc-ha-palita (wick made of shells). K ** 
reported to occur in Afghanistan, the Panjab, Garhwal, Bhopawar (m 
Central India), Chota Nagpur, and Mysore 



TRxVC4ACANTH AND HUG-GUMS 


ATROPA 

BELLADONNA 


The average reeorde<l yearly production in Imha would seem to be iu'-ig- 
nificant, namely about o to b cwt., valued at Rs 40 to 4S. but tlie great increa:^e 
in the demand for fireproof materials has resulted in etfju’ts being made r«) dis- 
c'tuer new and more profitable sources of supply {Min. licv., IHDO-T). Keeeiit 
di-«,eoveries in Central India and Rajputana seem likely to prove of v.ilue. 
Tn Xovember 1809 two samples of asbestos found in the Johat State, Central 
India Agency, were sent to the Imperial Institute, London, for analysis and 
report. The Director replied that both .samples consisted of soft friable asbestos 
chii-fiy of very short staple. They were of inferior c<»lour. even tlie so-c.iUed 
white variety being grey and impure. A commercial expert was of opinion tliat 
it would not pay to bring it to Europe, but that it might be found useful 
locally for fireproof packing, decorative work, etc. [C/. Yates, Tex. Antiq 
1849, 35t>-()5 ; Textile Mercury, Mpril 11, 1891); Hanausek, Micro. Tech. Prod. 
(Wmton & Barber, transh), 1907, lo0-7.] 


ASTRAGALUS HER ATENSIS, Pharmacog. Ind., i., 
479 : Aitchisoii, Trans. Linn. Soc. (Bot. ser. 2), 1888, iii., 49, pi. vi,; Edinb. 
Trans. Bot. Soc., 1891, xviii., 17 ; Heuze, Les. PI. Indust.. 1895, iv., 2fi7-8 ; 
Lecjuminos.*. Indian Tragacaiith, katirn, ifahina, kom, kon. kutn. etc. 
A Persian shrub, very common in the stony soil of the Harirud valley and 
Khorasan, at an altitude of 3,000 feet. 

From this and perhaps several other species is obtained a Gum called katira 
or guhina which exudes from fissures in tho bark. This is known in Indian com- 
merce as Tragacanth. It i.s further said that on the stem being cut across, the 
gummy substance shoots out of the medullary cavity in the form of pipe-Tra- 
gacanth. Aitohison observes : “ Tliis is collected in large quantities near Bezd 
in Khorasan for exportation in all directions to India. Persia and Turkestan 
to be chiefly employed in the stiffening, glazing, and facing of local fabrics. 
?Iost of the gum sold in India as katira is this and not the product of any 
Indian plant.” Possibly anotlier .species (. 4 . t.nrrni-nlin. Dumock : nnzerut, amrud, 
gujar. giizhad. etc.) is the drug winch was known as sarcocolla to Pliny, Dios- 
corides, A-vicenna. etc. It is hardly, if ever, met with in Europe at the present 
day. although still u.sed in the East. The gum is imported into Imlia, and is one 
of the principal ingredients in the lep (plaster) employed by Parsis to set frac- 
tured bones, etc. The average value is said to be about Rs. 3 per maund of 
37-i lb. .4itcluson is of opinion that without further knowledge of the plant 
than was derived from finding the fruit of an amongst the gum and 

from an experiment with the seed, it would have been better not to identify 
this as a new species, since in all probability it will be found to be a form 
already described by Bunge. The <lrug consists of pale-yell.'W irregular grains 
not unlike crushed resin, and is said to be collected b.v being shaken off the 
tree on to a cloth. Eaten by ladies to impror e their appearance and to give the 
skin a gloss. 

Astragalus (Tragacanth) Substitutes : the Bassora or Hog-gums of India.— 
This is a group of gums resembling Trag.acanth, but much inferior, the colour 
being most objectionable. The collective name in commerce is B.vssor.v 
Gvm, given because the gum of this cla.ss which first attracted attention is 
supposed to have Iieen e.xported from Bassora. In India these gums are 
collectively known as katira, though Aitchison ohserve.s that most of the katira 
gums are non-Indian in origin. Chemically Tragacanthm and Bassorm are probably 
identical. The Indian Bassora.s or Hog-gums are as follows : — 


Ailanthns excelsa. 

Bombax malabaricum. 
Cochlospermum Gossypium. 
Moringa pterygosperma. 


PrunuB Amygdalus. 
Saccopetalum tomentosum. 
Sterculia urens. 
Stereospermum suaveolens. 


ATROPA BELLADONNA, Lhm. ; FI. Br. Ind., iv., 241 ; Sola- 
XACE.E. Deadly Nightshade, samjawjur. anqia-sheju. si'trht. qirhuti, 
nstrunq. yebraj, lucknuina. A coarse plabrous herb native of the We.stern 
Himalaya from Simla to Kashmir at altitudes of to 12.(irX) feet ; 

distributed to Europe and North Persia. 
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OATS 

The ofHcinal parts of the plant are its leaves and the dried roots, which are 
pow'erfully sedative, anod^Tie and antispasniodic. The properties of the drug 
are so well known that it is unnecessary to detad them here. It appears that 
although the Himalaya might supply the world mth belladonna, its cultivation 
has been but indifferently investigated. [C/. Leake, Ayri. Jottrn. ind., 1907, il, 
pt. li., '210-11; Paulus .Egineta (Adams. Comment., m., '240), etc., etc,; Phar- 
macog. Ind., ii., 572 ; Fluckiger and Hanbury, Pharmacoj., 4.35-9 ; Kept. Ind. 
Hemp. Drugs Comm... 1894, i., 17'2; etc., etc.] 


AVENA SATIVA, Lim). : FI Br. Ind., vii.. 275; Duthie, Field 
and Garden Crops, pt. i., 13, pi. iii. ; also Gras.fes AMI'. Ind., 1883, 31 : and 
Fodd. Grass., 1888, 51 ; Mukerji, Handbook Ind. Agri., 247-8 ; Mollison, 
Textbook Ind. Agri.. lii., 49-51 ; Gramix.f. The Oats ami Oat Grass. 

Habitat, — There are some 13 species, in addition to the cultivated one met 
w'ith in India. Of the wild forms all occur on the Himalaya, their area extend- 
ing from Baluchistan and Afghanistan in the west, through Kashmir, Kumaon 
and Xepal to the extreme east in Sikkim. The species -i. «*nero, Munro, 
in addition to its Himalayan habitat, occurs on the Khasia hills, the 
Xilgiri hills and the mountains of Ceylon. Xowhere are the wild Avenas found 
abundantly ; a few plants here and there is their usual condition, though 
several (such as . 1 . Linn., . 4 . itmtenMin. Linn , and - 4 . siihspirttfn . Clatn'.) 

are widely dispersed, being met with very nearly throughout the temperate 
Himalaya. 

History. — Xone of the truly indigenous species are ever cultivated in India. 
And in fact it would seem that the Xative.s do not recognise them as worthy of 
distinctive names, hence they do not separately distinguish the species, and the 
following names may very possibly denote any .4re,i« including the cultivated 
. 4 . sntirn : — jai. jau'i, lei, jari, gandal. ganer. ganhel. qnzany. jandet, etc. There 
w'ould appear to he no well-authenticated cla.ssic names for either the plants or the 
grains in India, .Africa, .Arabia. Egypt, Persia. China or Japan. The hromos of the 
Greeks and the arena of the Latins were nunie.s given to wild species, but there is 
no satisfactory evidence that either the Greeks or the Roiiuiiis cultivated the Oats. 
Paulus .■Eginetc^.\dium, Comment., ni.. 7H) >a.vs that the chapter in Dioscorides 
on this subject is spurious, and that .F.gineta simply translated ( Jalen. The plant 
seems, however, to have been known in .Asia ilinor during fairly ancient times. 
Ca.spar Bauhin {Tkeot. Bot.. ItioH, 479-1) ilescribes and tigures two form.s, viz, 
alba and mvda ; and of the former he says that according to Serapion it is called 
churtal by the .Arabs. A similar reference i.s made bv the Hortits Sanitalis 
(1491) to Serapion. but I have not been able to verify the passage in question. 
The reference in Pliny to the Germans who lived on oatmeal porridge, would 
seem to imply that thjit was curious and interesting news to the Bomans. 
The ancient Sla-v oilsu is connected with the Latin oris, so that the word 
arena would therefore mean “ sheep-weed.'’ [Cf. Helm. Kullurpfl. und Raust., 
1894, .339.] De Candolle (Orig. Cult. Plants (Engl, ed.), 373-6) gives the 
derivation of oats as from the .Anglo-Saxon ata or ate. He then concludes his 
very interesting and instructive account of this plant a.s follows ” As all 
the varietie.s of oats are cultivated, and none iiave been discovered in a truly 
ivild state, it is very probable that they are all dern ed from a .single prehistoric 
form, a native of ea.stern temperate Europe and of Tartary." 

One or two popular writers in India affirm that oats were carried 
there in the wake of Ohungiz Khan, and that thev wore well known to 
the Mughal Emperors. In the Ain-i-Akhari. 1590 (Blochmann, transL, 135), 
mention i.s made of oats in the chapter on Fodder . It has also been 
.said that AVarren Hastings, when Re.sident at the Court of Moorshedabad, 
experimented with oats on the grounds of the Mothu Jheel. Be that 
statement as it may. the cultivation of oat.s in India certainly dates 
from at lea.st the beginning of the 19th century, and though still un- 
important has been e.xtended all over the countrv.'e.speciallv in"the ^'icinity 
of large to wins and stud farm?. The grain iloes not appear to fill sufficientb 
to justify the attempt being made to introduce it as an article of human 
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CULTIVATION AND TRADE OF OATS 
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food, and moreover its liability to fall from the ears on its ripening, in- 
duces its being harvested when still green. In India, accordinglv, it is 
used exclusively for feeding horses. If harvested late, the grains are shed 
and the straw loses much in feeding value. The crop is, however, of con- 
siderable value since the straw is recognised as being very much more 
nutritious than that of either rice or wheat. 

Cultivation — This is similar to that of barley. Dutliie and Fuller 
say that with a copious supply of water, oats will give as manv as three 
cuttings of green fo<l<ler, and thereafter make sufficient growth to bear a 
thin crop of grain. A large proportion of the Hissar oats area is treated 
in that fashion as a green fodder crop. An acre, Mr. JIukerji savs, should 
yield 20 maunds of grain and 30 of straw. Mr. Mollison observes that 
the finest quality of grain is produced on the lower slopes of the Himalaya. 
The crop is grown to a considerable e.xtent in Delhi, Hissar and Meerut 
districts and to a less extent in Poona, .Ahmednagar. Satara and Ahme- 
dabad. All the acclimatised forms grown on the plains of India proiluce 
long thin grain with much husk, and the weight per bushel does not 
usually exceed 35 to 37 lb. 

In the plains oats are sown in September to October, or as soon as the 
rains have subsided. Mollison. for e.xample, .says of Bombay that oats 
are only grown as a rahi season crop, and alway.s under irrigation. They 
grow best on well-drained friable soils of a fair depth. Very light sand 
and dense clay are not suitable. In fact, adds Mollison, “ oats are 
grown on the same kinds of soil and under the same conditions as irrigated 
wheat and barley.” The seed should be broadcasted, and about 100 lb. 
to the acre will be required. The crop comes to maturity in 31 to 4 months. 
The grain can be threshed out on a board or trampled umlerfoot by bul- 
locks. Mr. Mollison says that a fair outturn on good soil wouhl be 1.800 
to 2,200 lb. grain and 25 cwt. straw per acre. Oats as given to horses 
in India are invariably crushed and mixed with other food substances. 
\Cf. Butler, Formaline Treat, of Oaf Smut, in Aijri. Joarn. Lid., 1906, i., 
pt. hi., 257-9.] 

Trade. — The imports are small and come for the most part in ships 
that bring horses. Oatmeal is also to a certain extent imported under 
the heading of provisions,” but as it is not separately declared, no 
particulars can be furnished. But the export.s are tnore considerable than 
would at first sight be anticipateil. During the past 20 years or so they 
have fluctuated from 50,000 to 80,000 cwt., valued at from II to 4 lakhs 
of rupees. In 1906-7 the actual tigures were 35,518 cwt., valued at 
Rs. 2,26,022. The traffic is not, however, progres,sivp. It goes very nearly 
entirely from Bengal and to Mauritius. 

AVERRHOA BIL.IMBI, Linn.; FI. Br. Ltd., i.. 4.39; Uamble, 
Man. Ind. Timbs., 119 : Pharmacoij . Ltd., i., 248 ; Cooke, FI. Pres. Bomb., 
i., 168 ; Duthie, FI. U pper Ganq. Plain, i., 132 ; Ger.vxi.xce.-i;. The 
bilimbi, blimbi, helambu, pulich-chaklap. pulmn-kdid-lu, rihmbi. haino-jom, 
kala-zoun-si, etc. A. Capambola, Linn. ; the karmaram/a. khamrak, 
kamarangd, kamram/d, tamaral, kamnrakha, tamarta, etc. This and the 
preceding are commonly cultivate<l in gardens. 

These small trees, eailed. liconrding to Gareia do Orta, 1.363 {Colt., xii.), halintba 
in >Ialaya and carambolas in Malabar, are fairly extensively prown for the sake of 
their fruits. It is customary to read of their having been introductsi by the 
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Portuguese fniin America. The kermerick is not only mentioned in the Meynoirs 
of Baber {Leyden and Erskine, transl., 325), oi a date approximately 1519 a.d., or 
about 27 years after the discovery of America, but it is described in such terms 
as to leave no doubt whatever as to its identity. Baber gives hi.s account of 
this fruit in a list of ‘"Vegetable Products Peculiar to Hindustan,” and makes 
no sort of suggestion of its having been only recently introduced. These facts, 
when taken in conjunction with the existence of a Sanskrit name, may be regarded 
as throwing grave doubts on the supposed American origin of the karmaranga. The 
fruits of the ripen about the middle of summer and are used in pickles and 

curries. The flowers also are sometimes preserved. Of the the 

leaves, roots and fruits, having antiscorbutic properties, are used as cooling 
Medicines. The fruits ripen about January, and when stewed are very palat- 
able. The Natives sometimes eat them raw. When unripe they are astringent 
and are used as an acid in dyeing, or to remove iron-mould, owing to their 
containing much potassium-oxalate. The Timber is said to be employed in the 
Sundribans for building purposes and for furniture. [(7/. Linschoten, Voy. E. 
Ind. (ed, Hakl. Soc.), li., 33 : Acosta in Clusius, Hist. Exot. Pl.^ 1605, 286 ; Jacobus 
Bontius in Piso, Ind. Utri re Nat. et Med.y 102 ,* Rheede, Hort.Mal.^ iii., tt, 43-4; 
Buehanan-Hamilton, Stat. Acc. Dinaj.^ 162; Taylor, Topog. Stat. Dacca, 50; 
Moodcen Sheriff, Mat. Med. Mad., 75-6; etc., etc.] 

AVICENNIA OFFICINALIS, IJnn. : FI Br. Ind., iv., 604; 
Gamble, Man. Ind. Timbs., 546 ; Pharmacog. Ind., iii., 82 ; Verbenace^. 
The White Mangrove, hina (bani), mada, venJcandan, harungandan, tivar, 
oepata, thame, lameb, etc., etc. A small tree or shrub of the salt marshes 
and tidal forests of India and Burma ; found also in the Andaman and 
Nicobar Islands and the Malaya. 

The Babk of this tree is astringent and used by tanners [Agri. Ledg., 1902, No. 
17. 48). Tile ashes of the wood are used to wash cloth. The green fruit mixed 
\nth butter and boiled is made into a plaster for softening and maturing humours 
and to heal smallpox ulceration. The Timber i.s brittle and employed only for 
firewood ; it is reported as used in the Andamans in the construction of 
oil-mills, etc. 


B 

‘''BAMBOOS (the Bambusese of botanists); FL Br. hid., 
vii., 375-420 ; S. Kurz, Bamboo and Its Uses, Ind. For., 1876. i., 219-69, 
335-62 ; Gamble, Bamboos of Brit. Ind., Ann. Roy. Bot. Gard. Calc., 
1896, til. ; also Man. Ind. Timbs.. 1902. 746-57 ; Hoey, Monog. Trade and 
Manuf. N . Ind., 1880, 67 ; Brandis, Biological Notes on Ind. Bamboos, 
Ind. For., 1899, xxv.. 1-25; Remarks on Structure of Bamboo Leaves, Trans. 
Linn. Soc., 1907, vii., 69-92 ; also Ind. Trees, 1906, 664-85 ; Ereeman- 
Mitford, Bamboo Garden, 1896. To economise space these works will not 
again be cited, though freely consulted in preparing the review that follows 
of the various economic bamboos of India ; Grajiine^. 

It is proposed to treat the Bamboos from the practical rather 
than the scientific standpoint, and accordingly to deal with them collec- 
tively instead of under their separate genera. But many of the purposes 
for which bamboo.s arc utilised are met also by the Canes (Calamus, p. 202). 
by the Reeds, and other basket and wicker-work materials (Baskets’, p. 115). 
The Cane.s proper are climbing palin.s. and the Reeds are species of grasses 
which, irom the industrial point of view, are very nearly identical with 
the smaller bamboos. The Reeds proper are the species of Ph nnyin ites. 
as abo certain species of Ariititlinaria, Anflropof/on, Arundo. 
/.sc/iti hiiDii. Sarc/ini inii and Ti/ftha. But many basket-materials 
are not grasses, and the link Is thus given that carries the attempt 
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to classify these industrial substances away completely from the Bamboo 
and its associates into Mats, until it becomes logically impossible to 
separate Cotton, Silk aiu-l Wool — the chief matting materials — from the 
Bamboos, the Canes and the Reeds. 

The following are the chief Indian genera and species of the Httuihusew 
as recognised by botanists, together with the more valuable special pro- 
perties of each : — 

Arundinaria arisfata. Gamble , bhebham, babain, rata nigdla. East Himalaya, D.E.P., 
alt. 9,000 to 11,000 feet. -i. dettHifuiia, Munro ; the smallest of Imliaii bam- i., 335-6, 
boos, met with in South India and Ceylon. ,4 rieynns, Kurz . a common 371. 
species in Burma, di.stributed to the Haga lulls and Assam, alt. 5,000 to 7,500 Reed 
feet. The iilli bamboo of Assam, where it is used in house-construction. Bamboos. 

.4. fttU utn. Neea : the Himalayan Bamboo — from the Has i to Xepal, alt. sm.tllest 
4,000 to 8,000 feet. Is the ringed, nirgid, nagre, narri, garri, gorwa, spikao, ningdlo, B.xmboo. 
kewi, tham, udiarn, kutino, etc. Culms are exported to the plains where the5' are BambM. 
worked up into hookah-tnhes (naicha), fishing-rods, lining for roofs of houses, Himalayan 
arrows, basket-work, etc. The neat little baskets used by the hillraen to lioUl 
the wool and distaff with which they beguile leisure hours is made of the ringiil 
bamboo. [Cf. Ind. For., 1886, xii., 414; xiv., 309; Glee, Monog. Fibrous JIanuf. 

Pb., 1891, 13.] 

A. GritSthiana, Munro : khnap or u-spar, a thorny shrub of the Ixhasia 
and Jaiutia hills, employed to tie thatch. [Cf. Ind. For., 1888. xiv., 309.] 

. 4 . Huokvi iaiin, Munro , a caespitose species of the Eastern Himalaya — the 
singhani, prong, etc. ; affords an edible seed. [Gf. Ind. For., 1888, xiv., 310-4; EJible Seel. 

For. Adm. Sept, 1903, 9.] -4. inferuieiUti. Munro : the nigala, till nigala, 

parmiok, prong nok, etc. An East-Himalayan species, alt. 7,000 feet. Is 
an excellent hedge plant, the culms of which are strong and used for fisliing- Fishing-rcvli, 
rods, baskets, mats, etc. Is largely exported from Darjeeling to the plains. Baskets, etc. 

.4. tUnHiaim, Munro: the namlang (or u-kadac namiang), a species of the 
Khasia hills, alt. 5,000 to 6,000 feet. Is often specially cultivated and used 
for wattle-and-dab walls. . 4 . pmina. Gamble; Xaga and Jaintia hills. 

A graceful climbing plant which has six stamens and is known os sampit, 

keva, etc. 'It is used in basket-work and in hut-building, etc. .i. .Wnnni, Hiit-hmi.liiij. 

Gamble, another climbing species, may also be mentioned. It occurs in the 

Jaintia hiUs and is known as beneng. Is used split as a binding material in 

hut-building. 

A. racemosa, Munro : the maling, phyeum, miknu, mheem, pheong, pat- 
hiu. etc. A Darjeeling gregarious species extensively employed in 'mat- ’'l-if-'. elo. 
making and for roofs of Native houses, fences, garden supports, etc. Largely 
used in. Darjeeling as fodder for ponies (Ind. For., 1888, xiv., 308-9). 

. 4 . spnthlflofa. Trin. ; the high-level ringal, garu, deo ningal, etc., of the X.W. 

Himalaya (from the Sutlej), alt. 7,000 to 9,000 feet. Is the common under- 
growth of deodar and pine. Often flowers gregariously. . 4 . trriglitinnn. Soiitli India. 
flees ; the chevari — a shrubby species of the hills of Southern and Western 
India, specially abundant on the Nilgiris. Largely used for mats, baskets, Jlats. 
walking-sticks, etc. ; exported to Bombay and all over India. The young shoots Walking-sticks, 
are eaten and the grain has often proved of much value. 

Bambusa arundinaeea, Wilid. The Spiny Bamboo or kanta bans, behor, j; p 
hana, katanga, kalak, vas, ketua, katausi, koloha, goda, dongi, magar bans, j 
ndl bans, vedru, penii-oedru (hollow bamboo), mungil, kyakatwa, etc. This 
tall, graceful bamboo is both wild and cultivated all over India and Pamboo. 
Burma, e.xcept in the Himalaya and Sub-Himalaya and the valleys of tlie Ganges 
and Indus. It is scarce in the Central Provhices but not uncommon hi Gujarat. Halnt.it. 

Very frequent in Orissa and the Karnatak, both as a small and as a large 
variety, and abundant in the Konkan and on the Western Ghat ranges. In the 
Deccan it occurs in the valleys (as it also does throughout South India), ascending 
the Nilgiris to alt. 3,000 feet. Scarce in Northern and Eastern Bengal and 
Assam, but becomes common in Bui'ma from Pegu and Martaban to Tenasserim. 

Gamble tells us that it flowers about everj' thirty years and is reproduced 
by seed, but several writers in the Indian press say only twice in a century. A 
forest of surpassing splendour is transformed into one of desolation and death, 
soon followed by fire, until the charred steins, dust and a.shes are ail that 
remuin. But seciUng viould ajipe.ir to take place in sections, .4 writer in the 
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Gardeners'' Oironicle describes the inauitestatioii of 18t5*2 as Uaviuji comuienced 
in Travancore, e.xtended to Malabar in tJic following .season, <intl in tlie next 
year to Coorg and Mysore. 

The seeds, which somewhat resemble wheat, are edible, and have in certain 
years proved of great value in supplementing food-supplies, more especially 
since flowering very frequently accompanies setisons of famine or scarcity. 
Speaking, probably of this grain. Church {Food-Grama of Ind., 102) gives the 
nutrient value as 87. He then remarks : The food value of bamboo grain, 

after the removal of the husk, is high ; it.s ilefects are due to the low proportion 
of oil and mineral matter.'* The analysis, he says, sliovvs 73'7 per cent, of 
starch, 1T8 albuminoids, 11*0 water, 1*7 fibre, 1-2 a.'^h and 0*0 oil. Tlie young 
shoots {kalla bans) are greedily eaten and somewhat resemble asparagus ; they 
appear above ground in August. The leaves are very largely emploj'ed as fodder, 
more especially for buffaloes and elephants. The leaves and tender twigs are 
also used medicinally, being supposed to possess emmenagogue properties. 
The silicious deposit within the joints, known a.'< Tabashir. though found in most, 
if not all bamboos, was fii'st observed in <*onne<‘tD'n with this species. 

The b'ULMS, which attain a height of 80 to 100 feet, and are 0 to 7 inches 
in diameter, are very largely employed (although this is by no means one of 
the best bamboos), but they are rather crooked and often knotty. At the 
same time the densely interlacing tliorny branchlets make it ditficiilt to extract 
the felled culms, hence it is not a species tliut would be cultivated in the 
commercial supply of bamboos. But as a hedge it lias often proceed of great 
value, and as Mr. Gamble says, except explosives nothing would have much 
effect against it. It is often badly attacked by a small hemipterous insect, an 
aphis w’hich has been described imder the name of ha»»ihaste (Stebbing, 

Injurious Insects, 20-2). This aftack.s the leaves in such multitudes that it 
causes a sort of Manna to form. [C'/. Taylor, Topog. Stat. Dacca, 1840. Ci ; 
Pharmacoy. Ind., 1893, iii., .586-92 ; Jasper NicholW. Journ. Bomb. Nat. Hist. 
Soc., 1893, viii., 29S ; also Ifid. For., 1895, xxj.. 90-5.] 

B. Baicooa, Roxt The haiku bans, halkua, bhaluka, horo-hdns, sil 
haraa. teli barua, ivamnah, beru, hetwa, etc. This well-marked and most useful 
bamboo is a native of the plains on the eastern side of India. The culms are 60 
to 7u feet higfi and 3 to 6 inches in diameter ; node.s swollen with a whitish ring 
above and hairy bel<)W. It is probably the best and strongest species tor building 
purposes and is greatly esteemed in Calcutta, but it is not a handsome plant and 
would hardly be chosen for ornamental pnrpo.ses. It is mucli used for .scaffolding 
and is very durable if w'ell seasoned by immersion m water, a process said to 
protect it from subsequent attack by )>eetles [Working Plans, For, 

Jalpai, 1898, 22.) 

B. nutans, wait. The pickle, bidhuli, nal ham, mukial, makal, mahlu, 
tnahl, paoshi-ding-ying, jotia, deobans, wa-malang, sering-jai, etc. A moderate- 
sized graceful species, found on the low^er Himalaya from the Jumna to Assam 
and Eastern Bengal, doubtfully wild anywhere west of Sarada but common 
near villages and along roads and canals in Debra Dun. In Sikkim it is met with 
up to alt. 5,000 feet. Culms 20 to 40 feet liigh, to 3 inches in diameter, and 
having the internodes 15 to 18 inches long. Strong, straight, hard, good and 
much esteemed, and since they rise from the ground well apart, plantations of 
this species can be easily and profitably worked (Kanjilal, For. FI. School 
Circ. V. Prov., 1001, 367). 

B, polymorpliA, Munto. A common species in the upper mixed 
forests of the Pegu Yom<ih and Martaban, often associated with teak and dis- 
tributed w'cstwani to Assam and Eastern Bengnl. The culms, w’hich are found 
in dense clumps, are .50 to 60 feet high and 3 to 6 inches in thickness, much 
branched above and curving downwards. The species is known in Bmmia as 
kyathaungiva {kya-thon-wa), in Assam as betud, and in Bengal as jama betiui ; 
is cimsidered one of the best bamboos for wails, floors, roofs of houses, etc. 
[Cf. Ind. For., 1876, i.. 22; 1896, xxii., 70; 1897. xxiii.. 1.31, 263; 1903, xxix. 
{flou'eri7ig of), 244-5, 513-6; Alpin, Rept. Exp. Shan States, 1887-8 ; Ind. and 
East Engineer, 1897, UiO, etc.] 

B. Tulda, ffoxd The Common Bamboo of Bengal, tulda, joiva, dyoicct 
bans, rnak, makor, kiranti, matela, peka, mirtenga, tnitenga, wall, wamuna. icagi, 
naGhuna, d>^o-btins, hijuli, joti, jao, ghora, tkeiwa, tkaikwa, etc. This occurs in 
Central ami pDistern Bengal, Assam and Burma, also on the hilN of the Xorthern 
Circuit iind prububly in Orissa. It is cultivated throughout Easteni Bengal 
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and Burma, and is perliaps tiie most coiiiiiion baiiilMio in tiie rice country of 
Bengtil and Assam. It is, however, somewhat ditiicult to distinguish from it. 
itutaHM. and the twt) plants are consequently often much confused and the same 
vernacular naine.s gi\'en to eitlier indiscriminately. It dowers gregariously ov'er 
considerable areas, but single flowering clumps are not unusual. The culms are 
green, streaked with ^-elJow ; they attain a height <»f from 20 to 70 feet and 2 to U»cn. 

4 indies in thickness. 'J’hey are regarded as strong, but not so much so as tlioso 
of JB. Baic4n$a. Roxburgh says that if seasoned in water they liecome fairly 
durable, otherwise they are soon devoured by a small ttoMtrivhtr» beetle. The 
culms are iLsed for building purposes, roofing, scaffolding, making mats and 
baskets, fans, window-bhnds, etc., and Ti'lien young are pickled and eaten. 

B. vulgaris, SeA/-orf. In Bengal this is the baaini or that is “ Female D.E.P., 

Bamboo ’ — a name which in South India is also giv^en to «. arttsifiinaceft. j 394. 

In other parts of the country it is the Golden or Yellow Bamboo, hancila, aun- Pemale 
drogai, kidluk, or kailak, or vnnaa-kulaka^ kulna, una, iranet, etc. This cosnio- Bamboo, 
politan species is cultivated and runs wild o\'er the warmer parts (d India and 

Burma ; its original country is uncertain, but it is found in Java. Mauritius, llabiUt. 

Madagascar, Algeria, tlu* M’est Indies, Mexico and Central and South America, 

etc., etc. The culms are bright green or striped green and yellow, polished, 

shining. They attain a height of from 20 to .oO feet with a diameter of from 2 to 

4 inches. The nodes are hardly raised but have a ring of brown hairs. The species 

is used chiefly in basket-making and to some extent in house-construction. Bdftket-making. 

[Of. Lisboa, Bomb. Grasses, 1896, 140; Talbot. Trees, etc., 1902, 347 ; Firmin- 

ger, Man. Gard. Ind. (ed. Cameron), 1004, 321-] 

Cephalostachyum capitatum, Munro Tlie gobia, gope, payong, sillea, D.E.P., 
sullen, etc, A shrubby semi-s'^andent bamboo found in the North-East ii., 252-3. 
Himalaya and in the Kliasia. Jaintia anil Xaga lulls. Is a graceful plant ITorth- 
which often forms dense thickets. The wood is used by tlie Lepchas in pre- eastern 
ference to that of any other kind (for making bows and arrows), and is also Species, 
regarded as good for baskets. The joints of the culms are often feet long. Bows and 
The leaves are employed as Fodder and the seeds are eaten in times of scarcity. 

C. pergraclle, Is known as latang, madang, tinu'O, kengira, etc. ’ 

A deciduous arborescent bamboo common in Burma, and after 

efiiainits africfttn is there, perhaps, the most abundant of all species. It 

occurs also in Chota Nagpur and Assam and is being cultivated experimentally Htirinese 

in South India. The culms are largely u.sed for building purposes, floating Spectes. 

timber and nutt-makmg. In Burma the joints are employed for boiling the 

kauknyin or glutinous nee, the effei't being to produce a long mould of boiled 

rice which can be earned about and eaten on journeys. In Manipur I observed (.'ooktiig-jiots, 

my coolies invariably cooked thfir food in joints of green bamboo. The fact of 

their being green and the presence of the fluid wiUiin, seemed to render the 

fire incapable of burning these wooden iM>oking-pots. 

Dendroealamus Brandlsli, Hurz. This is sometimes confused with D.E.P., 
li. gignnteu**. and, like it, IS often called ivabo. Its proper names are kyflowa, 7X. 
lenpyii, wakny, \rnklu, etc. ]\Ir, Alpin {Rept. on the Shan States, 18S7-8) j^y^llo 
calls it kyello bamboo. It is a tufteil ev'ergreen specie.^ with asliy-groy Bamboo, 

culms from 60 to 120 feet in length and 5 to H inches in diameter. It is found 
in the tr(»pical forests of Pegu and of Martaban up to alt. 4,000 feet, chiefly on 
calcareous rocks. It is said to flower sporadically and not to die off after flower- 
ing. Nisbet {Burma binder Brit. Rule and Before, 1901, i., 381) says the culms are iio.it M.wts. 
employed for boat masts. 

D. giganteus, Mumo. Thi.s truly giganti<* grass is a native of the Malay I>.E.P., 
Peninsula but rmith cultivated in Burma, where it Is known a-s wabo and in Hi., 71. 

Assam as worra. It is used in Burma fur posts and rafters in house-building, Q-iant 
for carts, etc., and the joints for pails, boxes, flower-pots, etc. Tlie large culms Bamboo, 
(often 120 feet long and 25 to 30 inches in circumference) are said to fetch 

Rs. 2-4 each, nr in quantity, Rs. 150 to Rs. 180 per hundred. At the Colonial i>rices. 
and Indian Exhibition, Loiulon, I had extra fine culms cut into shf>rt lengths 
and prepared as umbrelhi stands, w lien they readily fetcheil os. to iO.'i. each, accord- 
ing to size. [Cy. Varth '-ma, Travels. 1510* (ed. Hakl. Sue.), 218-9.] 

D. Hamiitonii, Nees & Am In the lower North-West hills this is D.E.P., 
called chye ; in Darjeeling taina. pao, anrf pa-sking : in Assam and Burma jii.^ 71-2. 
kokiva or kakua. irnh. pet'ha, fonay, wanokt, waho-myetsangye. etc. It is a large 
bamboo that flowers sporadu'ally and also gmganously. It occurs in the North- Bamboo. 

East Himalaya, Assam, Khasia liills, Sylhet and Upper Burma, and is diatri- 
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buted westward to the iSutlej, though beyond Nepal it is doubtfully indigenous. 
The culms run from 40 to as much as 80 feet in height and from 4 to 0 inches 
in diameter ; the nodes are marked with root-scars, the intemodes are 12 to 20 
inches in length, and the walls half an inch thick. It is the common bamboo of 
Darjeeling, the Duars and Assam, and is universally employed for all kinds of basket 
and mat work. For building purposes it is not much esteemed. The young shoots 
are eaten as a vegetable, and in Assam a specially prepared substance known 
a^ gass-tenga is eaten as a luxury (Hooper, Rept. Labor. Ind. Mus.^ 1905-6, 37). 
Tlie inner layer of the culm-sheath is utilised for covering Burmese cigarettes. 

Referring to its straggling habit. iVlr. Oliver says : “ When they have no trees 
to support tliem, the main stems bend ov'er, forming impenetrable thickets, and 
the lateral branches ascend verticalh% often forming shoots nearly as long as the 
main stems.” Mr. Manson alludes to the value of this species to the tea-planters 
of Darjeelinc district in shading their plantations from hot and violent winds. 
[Cf. Agri. Ledg., 1896, No. 27, 245, 260; Kanjilal, For. School Circ. U. Prov., 1901, 
369 ; For. Admin. Rept. Assam, 1896-7, 14.] 

D. Hookeri, Munro Th^ seiat, ussey, sejsai, sijong, denga, ukotang, patu, 
tdi. kau'a ule. A large bamboo with long ciuving branches, met with in 
the Khasia and Jaintia hills, alt. 2,000 to 5,000 feet, in the Daphla hills, also 
Sikkim, and is distributed to Bhamo in Upper Burma. The culms are from 50 to 
60 feet high and 4 to 6 inches in diameter, walls about 1 inch thick and internodes 
18 to 20 inches long. The culms are used in making water and milk pails {chungas). 

D. loDgispathus, Kurz A large and handsome bamboo of East Bengal 
and Burma, chiefly near .streams. It is known as the khang, ora, wa-ya 
and talagu. Wa-ya in Burmese means “Stinging Bamboo,” a name given in 
allnsion to the irritating haim on the sheath. The culms reach to 60 feet high ; 
intemodes 10 to 24 inches long and 3 to 4 inches in diameter, with the walls 
lialf an inch thick. It often roots at the nodes, and the culm sheaths are papery 
and more or less persistent. It is not much appreciated as a building material, 
though used when better kinds are not available. {Cf. Madras Admin. Rept. 
(numerous passages). 1888-9 to 1808.] 

D. sikkimensis, Gamble- Tlxe pugriany of Darjeeling, wadah of the Garo 
lulls and the Hrta, vola in Nepal. A large bamboo, with csespitose stems and 
few' culms, but these 50 to 60 feet or more higli and 5 to 7 inches in diameter. 
It occurs OIL the hills of the North-East Himalaya — Sikkim and Bhutan — at 
altitudes of 4,000 to 6.000 feet, also at Tura in the Garo hills, and is cultivated 
in several localities. ^ It is the largest and perhaps the most beautiful species in 
Sikkim, where its thick culms are preferred for making the churigas (or pails) 
in which water and milk are carried and butter churned. But the leav’es have 
the evil reputation of being poisonous to cattle and horses. 

D, strictus, Nees. This is the most common, most widespread and 
iiiost universally used of all Indian bamboos. It is the “Male Bamboo,” the 
bans, hdyis^ kahan, bans khurd, karail, mathan, mat, burn mat, salia bans, halpa, 
vadur, bhirii, kark, kal mungil, kibi bidaru, sadhanapa-vedru, kauka, myinwa, 
etc. Is deciduous, densely tufted, gregarious, has strong often solid culms, 
which average from 30 to 50 feet high and 1 to 3 inches in diameter. It occurs 

all moderately dry hills throughout India and Burma, except in Northern and 
Eastern Bengal and Assam. In South India and Burma it reaches a large size 
and has hollow' culms, while in the drier Deccan hills and the Siw'aliks it is smaller 
but has nearly solid culms. Flowering is usually gregarious ; the flowers appear 
in the cold season, the seed ripens in June and is shed, but the husk remams. 
After flowering, the plants die and are replaced by seedlings. 

Col. Doveton {Ind. For., ix., 529) gives an account of the Indian uses of this 
bamboo in connection with the Central Provinces, that might be consulted as it is 
characteristic of the species wherever foimd. Amongst other uses, he mentions 
rafters and battens, spear and lance-shafts, walking-sticks, whip-handles, the 
manufacture of mats, roofing, sieves, hand-punkahs, umbrellas, chairs, vessels 
for holding grease and oil, bows, arrows, and cordage, etc., etc. When converted 
into charcoal is in request for the finer smiths’ work. The dry stems are also 
used for torches and the production of fire by friction. The leaves are much 
sought after as food for buffaloes and even for horses. The seed is used in times 
of famine us a fnod-grain, and the young and tender shoots are also largely eaten 
as vegetables {Rec. Bot. Siirr. Iml., 1903-4, ii., 29, 156, 196). In another 
paragraph particulars will be found of the recent and highly interesting discovery 
of manna (saccharon) seen on this species. {Cf. Agri. Ledg., 1900, No. 17-] 
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One of the chief European uses for this Vjamboo is the inanuhioture of lance- 
sliafts. For this purpose solid stems of uniform thickne-;s are essential. B\it 
apparently they are only here and there complotelv solid. 'Phus the supply is 
unequal to the demand. Split up and again united they .u-e made into fishing- 
rods. For bamboo furniture the hollow stems are now largely utilised. In 
India it fetches from 8 annas to Rs. 1—8 per hundred in tlie forests, but the 
transport charges to the coast are the chief items of expensi* Gamble estimates 
the total annual production at possibly 100 million culms, j ( 'i. For. Admin. Rept. 
C. Prov., 1892—3, 13-4; Lisboa, Romb. GrasseSy 1896, 141-4; Lovegrovo, Ind. 
For., 1900, xxvi., 433-42: Smythies, 7nd. For., 1001, xxvii . 126; Kanjilal, For. 
FI. School Circ. XJ. Frov., 1901, 369 ; Church, Food-Gmins of Ind.. suppl., 1901, 7 ; 
Rranthwaite, Ind. For., 1902, xxviii., 233; Muriel. Jnd. For., xxix., 507-8.] 
Gigantochloa macrostachya, Kurz The tekserah, mndi, madayv'a. iranet, 
wcibray, etc. An evergreen bamboo with striped <'ulms from 30 to 50 
feet long and 2J to 4 inches thick. Native of Assam, Chittagong and Burma. 
f-t. rertiviUata is the beautiful striped species often cultivated in India but 
introduced from the Malay. Gamble suspects aurU-uiutu . Kurz. th^ kalia of 
Bengal and talaguwa of Burma, may have to be pliiced under Orytt-nantueva. 

Melocalamus compactiflorus, Benth . Hook.. / This arborescent, tufted and 
scandent evergreen occurs in Eastern Bengal and Burma, viz. from Sylhet 
and Chittagong down to Martaban, but is frequent only between alt. 4,000 
and 6,000 feet. It is in Burma knoum as wa-nice. in the Kachin country as 
nachimva, in Chittagong as lota, and in Sylhet as daral. The culms are 
largely used for basket-work, and when split in the green state may be reduced 
to such fine and pliable strands that they may be woven. It is the material 
employed in the construction of the shoes worn by the Kachin, Shan and Chinese 
traders seen in Bhamo, and in the characteristic lacquered ware of Upper Burma, 
'rhe seed is large, edible and mealy, somewhat resembling tlie chestnut. [Cf. 
Ind. For., 1902, xxviii., 432; Ind. Art at Delhi, X903, 223.] 

Melocanna bambusoides, Trtn. This is sometimes called the berry-bearing 
bamboo and is knowm by the following vernacular names — midi, metunga, 
paia, taria, wati, artem, turiah, tcatrai, kuyaungwa, paqu-tulla, ka^finwa, etc. 
Is often called the Terai bamboo. An arborescent evergreen, with distant 
culms, arising from the ramifications of an underground rhizome. Met wath 
tliroughout Eastern Bengal and Burma. In Chittagong it is perhaps the most 
prevalent species, and is universally employed for building purposes and mat- 
making. It is very largely exported to Lower Bengal, and according to the 
forest returns about 16 million culms are yearly reqiured in the Gangetic Delta. 
It is, in fact, from the Indian standpoint, one of the most valuable of bamboos. 
Though thin-walled is strong and durable and has the great advantage of 
being straight and of possessing only very slight knots. It is doubtless the 
fxiia and aworja bamboo referred to by Lewin, who observes tliat white-ants 
will not attack it. Gregson says the young shoots are often killed by a beetle — 
^yrtotrachetu^ Mttnyipen {Iy\d. For., XXV., 420). The fruit is large, edible 
and occasionally germinates and makes as much as 6 inches growth before it 
drops from the stem (Stapf, Trans. Linyi. Soc., 1901-5, vi., 409-23). Tabdshir 
is often very abundant in the stems (Roxb, FI. Ind., ii., 197), 

Ochlandra travancorica, Benth., ex Gamble: irakalli (Brandis), ilta, irul, 
(Bourdillon). A shrubby gregarious reed or bamboo, met with on the moun- 
tains and plains of South India (in Tinnevelly and Travancore districts), up 
to alt. 3,000 to 5,000 feet. It has exceptionally large flowers and fruits and 
as many as 120 stamens in one spikelet, united more or less into a tube. The 
culms attain a height of 20 feet, and the internodes are sometimes 5 feet in length. 
T. F. Bourdillon, Conservator of Forests, Travancore State, has furnished much 
useful information regarding this species. It flowers, he says, gregariously 
every 30 to 40 years, then dies down. The shoots when 6 to 9 months old 
constitute a splendid paper material. Fur some five years or so a paper-mill 
was run in Travancore which used this material almost exclusively. The fibre 
has been pronounced superior to esparto but the expense of chemicals killed 
the industry, as it seems a larger quantity was required than with other paper 
materials. \Cf. Ind. For., 1899, xxv., 152.] 

Oxytenanthera nigrociliata, Munro- podah (And.) washut (Garo), holangi 
bans (Orissa). A tufted evergreen species found in Ori.ssa, Chittagong, Burma, 
the Andaman Islands and Malay Peninsula. Usetl in house-building and 
for basket-work. 
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the different species. One peculiarity is preserved by all b;iudjoo.s, iiauielv, 
the rapid growth of the young shoots. This is a most important provision, 
for a branched shoot could never penetrate through the crowded mass 
of mature culms. Having in about a month reached its full height and 
thickness, the shoot commences to produce its branches and branchlets, 
and thus weighted, it curves into the graceful plume which is the 
elegant and familiar feature of most species. 

As a rule the bamboo is gregarious, establishing itself so thoroughly 
over certain portions of wild forest tracts that it very nearly o.xterminates 
all other forms of vegetation. Seen from a height, nothing could be more 
lovely, but, to the traveller who for days together may have to clear a 
path for himself, the interminable monotony, the twilight shade and death- 
like stillness, broken only by the sighing of the grating culms, make the 
bamboo jungle dreary in the extreme. In mi.xed forests, an occasional 
clump has a most pleasing effect. It supplies the traveller, moreover, 
with some of his most essential materials of equipment. Indeed, where 
bamboos are plentiful tents may be dispensed with, for, through the expert 
handling of that material, the camp followers, armed with large knives, 
can in a remarkably short time erect a comfortable hut and furnish it 
with beds, tables and chairs, all constructed from the bumboo. Sir J. D. 
Hooker (Hiw. Journ.) observes that it took “ the Leptchas about twenty 
minutes to construct a table and two bedsteads within our tent.” Lewin 
(Wild Races of South-Eastern India, 1870, 28-30) says: “The hillman 
would die without the bamboo, and the thing he finds hardest of credence 
is that in other countries the bamboo does not grow, and that men live in 
ignorance of it.” A writer in The Pall Mall Gazette published in 1893 a 
charmingly told story of bamboo and its uses. He said the Orient was 
wreathed in bamboo ; it was the one characteristic common to all the 
East, — bamboo was in fact symbolic of the East. Mason (Burma and 
Its People (ed. Theobald), 1883, ii., 102-3) gives a brief sketch of the 
varied uses of the bamboo, m which the methods of procuring fire from 
that material may be found specially interesting. 

Popularly, bamboos may be divided into those which grow in separate 
clusters or clumps, and those which send up their shoots singlv from an 
underground root-stock, and thus form continuous patches of perhaps 
many miles in extent. The former are characteristic of the tropical, and 
the latter of the extra-tropical or temperate forests. Each clump bears 
from 30 to 100 culms, which attain a height of from 30 to 100, or even 
130 feet. The creeping bamboos are often exceedingly valuable. Of this 
class may be mentioned i/u iii poli/itiorjfhti in — an East 

Himalayan and Burmese form — and Melovdnna bantbuxoides, one of 
the most valuable species and one which is extensively exported from 
Chittagong. Of this kind may also be mentioned liainbn.sa nutans — 
a Darjeeling bamboo. The distance apart of the culms is a feature of 
commercial value, since the difficulty of removal of ripe culms from dense 
clumps is a serious disadvantage in some bamboos. A few are climbers 
(.such as Ariindinai'ia I’rainii. i'f^phafosfar/i ijn in rapitatnni and 
?[elora(aniiis roinjiaefi/forns), their festoons and pendulous boughs 
passing gracefully from tree to tree. 

For about two-thirds of its lower portion, the culm of most bamboos 
is unbranched, or possesses onlv very short and inconspicuous branches. 
On escaping from the ground the shoot attains very rapidly its full dia- 
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meter and appears like a great scaly cone, dad in large embracing slioatlis. 
Solid-stemmed bamboos are, as a rule, mudi smaller tlian hollow ones, 
but bamboo culms may be said to range from the thickness of a goose’s 
quill to more than a foot in diameter. Until the branches have been 
fully developed the culm is not mature. The branches are produced from 
below upwards, and with their appearance the stem gradually matures. 
A goo<l deal has been writteTi as to the rate of growth of the shoot, but 
up to the present exact and definite figures, even for the important species, 
cannot be obtained. It is probable that an average of throe inches per day 
would not overstate the growth of the young shoots of the more important 
bamboos. This seems also, in tlie majority of species, to take place chiefly 
at night and to continue for a month pretty uniformly, being increased if 
anything by fine clear days, and retarded apparently by damp and cloudy 
weather. The period of sprouting is generally about the beginning of the 
rains. Eepeated cutting of bamboo-shoots considerably weakens the 
stock, while the cutting of full-grown haulms does no more injury than 
mowing does to grass. Indeed it is believed that too much cutting of 
shoots results in early flowering of the stock, and in most cases death to the 
plant. This fact has an important bearing upon the question of the 
application of the bamboo for the manufacture of paper, since young and 
not mature culms are necessary for that purpose. The number of shoots 
produced yearly from each clump varies according to the vigour of the 
individual and the peculiarities of the species. It is believed that the 
larger species produce 12 to 20 and the smaller 30 to 50. If we assume 10 
a year, that would mean 300 culms in 30 years, which is the mean age of 
most species. The greatest possible variability exists in the colour and 
markings of bamboo culms. Some are pale-coloured, others dark-green, 
some bluish, others yellow, or again others are variegated. Solidified buds 
are sometimes developed into formidable recurved spines, or below the 
sheath a whorl of rootlets are produced which harden into spinescent 
bodies. These are popularly called the spinv bamboos. For the purpose 
of live fences the spiny bamboos are specially valuable, such as li. antii- 
(liiiai’ea and />*. tiUnueomt. The last mentioned is split and made 
into mats and sugar sacks in Java. Most bamboos show a tendency to 
flatten above the nodes ; especially is this the case with Vhitllouftirhjfs, 
the genus that afiords the “ square ” bamboo ot China. The Whamjee 
canes are obtained from 1\ iiii/ra. \Cf. Or. Cmnm.. 1813, ii., 545; 
Ilohson-Jobson (ed. Crooke), 1903, 969 ; Keio Mus. Guide, No. 2, 78.] 

Durability of the bamboo depends, in the first instance, upon the culms 
being cut when mature. Specific peculiarities render some culms more 
durable than others, as, for example, the thickness of the woody shell, and 
the amount of silicious matter deposited within the tissue. In this latter 
respect bamboos vary exceedingly. Long immersion in water greatly 
enhances the durabihty, rendering the stem less liable to the attacks of 
insects, owing to the sap, which they are fond of, being quicklv extracted. 

Flowering of the Bamboo . — A great deal has been written regarding 
this exceedingly curious and interesting subject. All the species com- 
mence to flower when in full leaf, but as the inflorescence expands the 
leaves as a rule fall off, until when in complete flower the clump or certain 
portions of it are leafless. In some cases special flowering culms are 
produced, at other times every culm flowers, the flowering portion of the 
entire clump dying off after the seed has been matured. In a few instances 
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the plant continues to ilower as a perennial, while .some bamboos are 
entirely annual, flowering anti dying down to the ground every year. 
With all the larger species the flowering stage is reached after a prolonged 
period of vegetation, variously stated at from 25 to 50 years, and is almost 
regularly followed by the death of the whole stock. But the most curious 
circumstance in the flowering of bamboos may be said to be that while 
certain species are sporadic, others are gregarious. That is to say, a few 
plants here and there flower in the one instance, and all the plants of the 
same species flower simultaneously in the other. In the alphabetical 
enumeration above the reader will find occasional mention of this feature. 
According to some wuiters the gregarious flowering is due to specific 
maturity being attained at a certain age, when flowering ensues on all the 
plants derived from the same stock. According to others, flowmring is 
directly a result of climatic conditions. Both opinions may be true, and 
this is probably the wiser solution of the phenomenon — in other words, a 
bamboo may not flower before it has attained a certain age, but its flowering 
may be retarded or accelerated by climatic influences. It is an undoubted 
fact that the flowering of the bamboo is decidedly influenced bv the causes 
which bring about famine, for the providential supply of food from this 
source has saved the lives of thousands of persons during several of the 
great famines of India. Sleeman (in 1836) suggested that it might save 
the complete destruction of the bamboos of a district to introduce seedlings 
obtained from the same species found in remote localities. Whether or 
not this would have the (lesired result cannot as yet be stated. But it 
appears certain that it is immaterial whether cuttings are taken a few years 
or many years before the flowering ; the parent as well as plants raised 
from it by cuttings, will flower and die simultaneously. Indeed it has 
been shown that cuttings taken a year or so before the flowering, if unable 
to produce flowers, nevertheless die with the rest. [Cf. Brandis, Ind. For., 
1900, XXV., 10-25 ; Bean, Kew Bulb., 1907, 228-33.] 

Propagation of the Bamboo. — This may be effected : — /. By Seed . — 
The slowest but most satisfactory process. Some species germinate while 
the seed is still attached to the plant, the young seedlings dropping from 
the parent when about 6 inches in size. Nothing is known as to the 
period of vitality of the bamboo seeds, but if carefully collected and 
matured in the usual W'ay. they may be sent from one part of India to the 
other in good condition. But this, of course, applies only to those which 
fall from the plant before germinating. Seedlings, however, rec^uire 10 to 
20 years to attain a growth sufficient to admit of full cropping, the period 
varying slightly according to the species grown and the locality of 
production. 

2. By Cuttings . — This is the process most frequently adopted in 
artificial production. The lower part, say 3 feet in length, of a growing 
half mature stem is placed in the ground shortly after the commencement 
of the rains. This is most frequently cut off so as to leave, if possible, a 
portion of the rhizome attached. The cutting should be made a little 
below one of the nodes and buried .so a.s to include two nofles. Sometimes 
the cuttings are laid lengthwise along the ground on a specially prepared 
.soil, and the sproutiiigs at each nocle with their rootlets are afterwards 
severed and transplanted to their final positions. 

Fibre as a Paper Material. — “Of all the fibre-yielding plants known 
to botanical science, there is not one so well calculated to meet the 
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pressing requirements of the paper traile as ' Bamboo,’ both as regards 
facility and economy ot production, as well as the quality of the ‘ paper- 
stock ’ which can be manufactured therefrom ; grown under favourable 
conditions of climate and soil, there is no plant which will give so heavv 
a crop of available fibre, to the acre, no plant which requires so little care 
for its cultivation and continuous production.” These are the opening 
sentences of Mr. Routledge’s most useful and interesting pamphlet on 
Bamboo as a Paper-Making Material, published in 1875 (also Bamboo and 
Its Treatment, 1879), I had the pleasure of meeting Mr. Routledge during 
his visit to India. There seemed then a possibilitv of doing something 
with bamboo. He spared no pains to test his theories and expectations. 
Unfortunatelv he died shortly after having learned that there were prac- 
tical as well as physical and c hemical difficulties that seriously opposed 
the growth of a trade in this new paper material. These may be briefly 
summarised as follows : — 

1. — The young shoots only being serviceable for paper-making, three 
serious difficulties arise : — (a) the bamboo shoots appear from June to 
July and are in condition during August and September, but by the end of 
October are too old ; (b) the stock suffers severely from the removal of the 
shoots ; (c) each clump can yield only about three or four shoots a year. 

2. — Experiment seems to have failed to induce the bamboo to 
produce a continuous supply of shoots throughout the year. 

3. — A large percentage of the old stems requires to be left on the stools, 
otherwise the plants are killed, and this same danger exists in complete 
removal of the young shoots. Hence methodical working of the jungles 
becomes essential, thus considerably increasing the charges of collection 
and transport. Sir George King demonstrated that if all the shoots be 
removed for three successive years the plant is killed. This danger may 
however, be averted for a time by sy.stematic working of the clumps, 
but it appears to be ultimatel}' certain to ensue. 

4. — During the mouths in whi< h the bamboo .shoots appear, the climate 
of the mo.st important bamboo tracts is such that labour could not be 
obtained. In fact, bamboo forests occupy, as a rule, uninhabited districts 
rendering the labour question, apart from the dangers to human life, one 
of the most serious difficulties. 

0 . — The freight and transport charges incidental to all raw products 
which have to be conveyed for long <listances are very considerable. 
In fact, owing to the scattered nature of the clumps which form bamboo 
jungles, human labour would be the oidy means of collecting the material 
to centres from whiidi it could be conveyed to the factory. 

6. — A most unexpected difficulty, which in itself almost renders the 
bamboo un.suitable for paper-making, exists also in the hard adpressed hairs 
which cover the scales and young stems. It has been found impossible to 
remove these, and they are not only dangerous to the men employed, but 
injure the paper seriously. [In passing it mav be added that in Java 
these hairs are reputed to be usetl as a criminal poison. Gamble points 
out, however, that the difficulty in the hairs does not exist in Me/orfnoirr.] 

7. — As demonstrated in Travancore with perhaps the most likely 
bamboo {Orhltnulra travanrorim), the amount of chemicals required 
is prohibitive. 

Mr. M. Hill (Ann. Eept. Board Scien. Adv. Ind., 1905-6, 92-3) gives a 
niore hopeful view of the j)rospect.s of bamboo as a paper material. He 
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there observes, “ It is considered that the manufacture of paper pulp would 
be practicable from a commercial point of view ; the prospects of an ex- 
port trade for unbleached bandroo pidp appear to be favourable, having 
regard to the excellent quality of the pulp prepared under favourable 
conditions. It is estimated that a ton of unbleached bamboo pulp could 
be produced for £5 10s. including manufacturing costs, interest and 
miscellaneous charges. This cost, supplemented by the freight to England 
and sundry dues, would be increased to £7 10s. as the price delivered to 
London or Liverpool. Considering the quality of the pulp, a profit should 
be realised, since wood pulp is valued at £8 to £9 a ton. The manufacture 
of bleached bamboo pulp for export does not, however, appear to he 
promising chiefly in consequence of the high cost of importing bleaching 
powder and the deterioration of this chemical iii a warm climate. The 
value of the pulp for local use in a paper mill in Burma is considered un- 
doubted, and the manufacture of paper from bamboo offers favourable 
possibilities as a new industry for Burma.” 

Wiesner {Denkscht. Akad. TTiss. ^Yien. Math. -Nat., 1902, Ixxii., 7, 8), 
quoting Karahacek (Das Arabische Papier, 29), also Giles, says that the 
modern Chinese paper is made from bamboo fibre, the bark of the 
lifuiissouetUi and rice straw.” The late Sir Dietrich 

Brandis (l.c. 25) seemed, moreover, to think that in spite of all the 
disadvantages, Bamboo paper has a future in India.” He urged the 
necessity for a thorough inquiry into whether or not, by special culti- 
vation, the plant could be induced to afford shoots more freely and for 
a longer period, vrithout injury to the rhizome, and whether it would not 
be possible for mature culms to be used in paper-making. [Cf. Joum. 
Soc. Chem. Indust., 1904, xxiii., 265.] 

Medicine.— Tabashir. — In the interior of the hollow stems of most 
bamboos, chiefly ISaiiihitsa afitndinfieea. a silicious and colloidal 
substance is found, known in the bazars of India as TahdsMr; Bdnsa 
rochana or Tavajc-kshira in Sanskrit. This has erroneously been called 
Bamboo Manna by some writers, thereby obscuring the circumstance 
recently established that certain species produce a true manna on the 
outer surface of their culms. The following may be given as the chief 
vernacular names for the substance found within the stems : — Tabashir, 
bans-lockan, hans-kapur, ihsloriyd, hanasn-mitha, vds-numkha,munga-luppu, 
veduruppu, moleuppa, bidaruppu, tavakshird, vdchhd, vathegd-kiyo, vathe- 
yasd, vasan. In the Dictionary will be found a brief sketch of the history 
of tabashir. This has since been amplified by Dymock in his Materia 
Medica of Western India ; by Sir D. Brandis in the Indian Forester of 
1887 ; by the authors of the Pharmacoyraphia Indica and by many corre- 
spondent.s in the Indian pre.ss. There are two kinds of tabashir known in 
the bazdrs, viz. kabudi, blue ; and safed, white ; the former is only 
pale blue. It is largely used by Hindus and Muhammadans, and is 
considered cooling, tonic, aphrodisiac and pectoral. It is an ingredient 
in many compound medicines which are given in different lung diseases, 
but from its chemical composition it must be quite inert. Cohn 
{Beitriige sur Biolog. der Pflanz., 1887, 365-406) may be said to regard 
it as the residuum of the water which fills the young joints. Sir David 
Brewster, in 1819, supported the opinion that the deposit within the stems 
vas a consequence of disease .set up by an insect. Brandis view.s (though 
iiKorrci'tly) the deposition as a natural process in the luetabolisiu of 
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growth, [('f. Garcia (le Orta, 1563, Go?/., li. ; Acosta (1578) iii Clusius, 
Hint. Exot. PI., 259 ; Linschoten, Vni/., 1598, ii., 5(> ; Piso, Mant. Arom., 
in Ind. Utri. re Nat. et Med., 185-7 ; Mandelslo, Trar.. Ind., 1639, 149 ] 
Edible Leaves, Seeds and Shoots — In the brief abstract of infor- 
mation given above as an alphabetical enumeration of the more important 
species of Indian bamboos, mention will be found of those that are specially 
valued as Foddeb. Some are highly prized (especially for horses), others 
viewed as very indifferent fodders, and still others (such as />. iiaiin) used 
mainly as cattle Medicines. It has already been stated that in times of 
scarcity bamboo Gbain has saved the lives of thousands of human beings. 
Many instances are on record of the providential flowering of the bamboo 
in times of famine. The grain is pounded in the ordinary way in order 
to remove the husk, then milled until reduced to a coarse meal or flour. 
In that form, either by itself or after being mixed with rice or judr, it is 
baked into cakes (chapatis) and thus eaten. The young Shoots constitute 
a most important article of food all over India, nearly every bamboo 
being eaten in this stage ; but the larger species are most generally 
used. Freed from the sheaths and hairs, they are cut up into small pieces 
and eaten in curries. They are also pickled or boiled into preserves. The 
young shoots of the smaller species if boiled in water with a little salt 
resemble an inferior quality of asparagus. [Cf. Nisbet, Ind. For., 1895, 
xxi., 98-100 ; also Wallinger, xxvii., 226-8.] 

Chemical Composition . — The most complete analysis yet published 
of bamboo grain is that given by Prof. A. H. Church (Food-Grains Ind., 
suppL, 1901,6), which shows in 100 parts: water 13’5, albuminoids 10’8, 
starch 7P6, oil 0'6, fibre 2'1, and ash P4. “The above-stated per- 
centage of albuminoids, calculated from the total nitrogen present in 
the grain, gives us the nutrient ratio 1 : 6-7, the nutrient value being 
83‘5.” This was the result obtained from the examination of a sample of 
a. Tulda. Church adds that the grains were much larger than those 
of B, nrnudhutcea though similar in chemical cpmposition. Prof. 
T. Thomson of Glasgow found the ash of bamboo grain to consist of silica 
9U'50 per cent., potash 110 per cent., peroxide of iron 0’90 per cent., 
alumina 0‘40 per cent., moisture 4'87 per cent., loss 2-23 per cent. 

Manna . — In March 1900, Mr. A. E. Lowrie, Forest Di\’isional Officer, 
Chanda, sent me a sample of bamboo mamia. This was chemically 
analysed at my request by Mr. D. Hooper and his results published in The 
Agricultural Ledger (1900, No. 17). Mr. Lowrie wrote as follows : — “ About 
the middle of last month I went through the area of fiend rornla i» ns 
.sfriefns seeded forests and found that, though most of the bamboo 
clumps were far advanced in seed, small stretches were still flowering, 
and strange to say, in the drier portions of the forest on poor soil, very 
stony and chiefly laterite. It was while passing through one of these 
tracts that I noticed the culms in the clumps streaked all the way down 
with what appeared to me to be a white brittle gum, similar to what one 
sees exuding from Odinn tf 'odier. On asking some of the Gouds (local 
men) who were with me, what it was, they could not tell me and had 
never seen it before. I at once collected some, and on tasting it, found 
that it was perfectly sweet. The men then began collecting it by handfuls. 
I also collected some and send you a tinful in case you would care to 
have it. On reaching camp I got hold of a number of the villagers, both 
Gonds and others, and on inquiry they told me thev had never .seen or heard 

III 


Edible 

Structures. 

Fodder. 

Medicine. 

Grain. 

Shoots. 

Pickles. 

Chemistry. 


Manna. 


Never seen 

before. 



BARILLA 

Sajji Khar 


THE INDIAN RAMRODS 


Timber. 


Annual 

Consumption. 


House- 

constniction and 
Furnishing'. 


D.E.P., 
i., 394-9. 
Barilla. 


BanlLv. 

World's .-Supply. 


S^Oap aibl 'iPl;:-:. 


Px:pft-'tArit>r.>. 

1- 


of this gum. I passed through a nuiuher of .similar stretches in which the 
bamboos were covered with the gum. Thi.s sugary depo.sit only extended for 
about five feet along the culms and was entirely absent towards the tops ; 
it was found both at the nodes of the bamboo as well as on the stems 
between the nodes. I am sure this has nothing to do with any insect 
deposit, nor has it been caused through the aid of insect punctures in 
the stem of the bamboo, as I made a careful examination of a number of 
culms. The culms also were old ones. one. two and three years old.” 
Mr. Stebbing, however, reports that he had found the leaves of Jirunbasn 
nriintlhnicefi so attackeil by an Aphis as to cau.se a manna to fall 
in drops on the stems. Hooper found that the manna furnished by 
Mr. Lowrie consisted of a saccharose related to. if not identical with 
cane-sugar. [Cf. with Hohson-Jobson (ed. Orooke), 863.] 

Timber. — Bamboos form the most important portion of the minor 
forest produce of all forest divisions. an<l one that increases in value 
every year. Gamble estimates that the Indian annual consumption 
of bamboos must be something like 150 millions per annum. The forest 
administration Annual Reports issued by the various provim^es of India 
afford useful particulars as to the supply <lrawn from their respective 
producing areas. It would occupy a volume to enumerate even by name 
all the uses to which the mature bamboo stems are put. To the inhabitants 
of the regions where the bamboo luxuriates, it affords all the materials 
rerjuired for the erection and furnishing of ordinary dwelling-houses. 
Certain species are more serviceable for posts, others for matting and 
basket-work, etc., etc., but if one or two specie.s be used every requirement 
in house construction and furnishing may be met. Perhaps one of the 
most curious is the eniplovment of specially prepared slips of bamboo 
for the purpose of letter- writing. M. Chavanne.s (Les Litres Chinois, etc.) 
has shown that in ancient times (or prior to the discovery of the art of 
paper-making in 105 a.d.) the stationery of China was mainly of this 
nature. Stein {Ancient Khotan, 1907. 358) has moreover shown that the 
oldest manuscripts discovered by him {3rd century) were, written on spe- 
cially prepared pieces of wood made upon the pattern of the older bamboo 
slips (see under Leather, p. 636; also Paper and Paper Materials, 
p. 862). The reader had better also consult the account of the 
economic uses of the Bamboo as given in the Dictionary. 

BARILLA, OP SA J ji KHAR ; Ball. Man. Econ. GeoL Ind., 1881, 
492-5 ; Keio Bull.. 1890, .56-62 ; Aijri. Ledg.. 1902, No. 5, 126 ; Holland, 
Rec. Geol. Surv. Ind., xxxii., 115. 

A century ago the inanufacturo of carlxinate of soda from the ashes of certain 
saltwort.s was an important industry. .Attention w.is accordingly early directed 
to India as a source of supply for Great Hrit.ainto supplement that obtained from 
Spain. Koxhurgh. Hoyle, Hailen- Powell anil many other writers in succession 
described the existing traile and discussed its possible developments. Rox- 
burgh {FI. Ind., ii.. (il) practically speaks of the future of the Indian barilla trade 
as Ijeing of national importance. He explains that one species of saiieot-nin , 
one of .trlhrooneinitnt and one of nniMnln. which are extremely abundant 
plants on tiie Coromandel Coast, might be ni.itle to yield barilla sufficient to 
make So.cp and Gi..\ss for the whole world, since labour is cheap and popula- 
tion abundant. That opinion was wTitten before the date of the famine 
that rcmoied fully halt the labouring classes of Coromandel (1791-3). It 
need hardly he said. hnwp\er, that the di.scovery of Le Blanc’s method of pre- 
p.iring sodium i-arbonate rheinie illj- from common .s.ilt not only destroyed 
these and all other similar oxjiectations of a remunerative trade in barilla, but 
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revolutionised the world’s necessities and demands for the salt. At the present 
moment were the available lands not only of Coromandel but of all similar 
suitable tracts in India to be devoted exclusively to the production of barilla, 
they probably could not supply a tithe of the present demands for sodium car- 
bonate. 

Baden-Powell {Pb. Prod., 186S, i., 86 ) gives an instructive account of the Panjdb 
barilla industry of the Panjab. Very little of importance has since been written produc- 
on this subject and the following abstract may, therefore, be taken from that tion. 
work : — “ The process by which this substance is prepared is carried on during 
the month of October and three following months. The plant after being 
cut down is allowed to dry. The next step is to dig a pit of a hemispherical 
shape, about 6 feet in circumference and 3 feet deep. One or more vessels with 
holes perforated are inverted and placed in the bottom of the pit, the holes being 
kept closed until the alkali begins to flow, when they are opened by a stick previously 
arranged for that purpose. The dry plants are gradually burnt, and during the pro- 
cess a liquid substance is found to run down into the inv'erted vessels. After this 
has taken place, the residue is stirred up by means of a flat piece of wood and kept 
covered over for three or four days till it cools. Care must be taken not to allow 
water to get to the molten liquid, otherwise the whole mass would blow up. 

In the inverted vessels will be found a pure form of khdr aajji (sometimes called Khdr Sajji. 
lota (pot) aajji) and in the bottom of the pit an impure form containing a mixture 
of ashes.” 

In the Dictionary more recent papers are reviewed. The Deputy Commis- 
sioner of Multan says that in that district the plants are collected in January Muit^. 
and February. He then observes that the land on which barilla-yielding plants 
grow was in 1883-4 leased for Rs. 7,907. The Settlement Report of Shahpur 
District contains an interesting account of the barilla industry in which it is 
stated that the farming of the monopoly fetches upwards ot Rs. 8,000 a year. 

The quantity of aajji manufactured is said to be about 10,000 maunds. In 
Montgomery and Jhang the (or ^*^dr) plant is Uitiojt yion recurcMm, iiontsjomerj 

and this is supposed to yield the finest quality of aajji ; the inferior qualities and Jbang. 
are believed to be made from the various species of ?and, of wliich the gora land 
is the best {^alaotn 

In Sind the plant that yields the best aajji is said to be known as lani. This 15 (^ 5 ^ 
grows wild all over the province and springs up spontaneously after a copious 
fall of rain. The process of manufacture pursued in Sind differs from that 
described in connection with the Panjab in the circumstance that earthen pots 
{lota) are not employed. The industry flourishes most at Kutchi in Khelat, Extent of Trade, 
where over 5,000 maunds are annually prepared. In Shikarpur a like quantity 
is made, and in Thar and Parkar about 3,000 maunds are annually turned out. 

There seems also to exist a fairly extensive manufacture of sodium carbonate iden. 
at Aden from the so-called Aden Balaam ( 1 * stueda nmti/iora). 

The publication of the article “ Barilla ” (in the first volume of the Dictionary) 
led to a correspondence on the subject of a possible extension of the industry’. 

In 1888 the Ma^as Grovernraent asked the assistance of the Director of Agricul- 
ture in the Panjab. The result was that Mr. J. R. Drummond, then Deputy 
Commissioner of Kamal, was invited to draw up a report on the Panjab salt- 
worts actually in use in the manufacture of barilla, and this was furnished to 
the Madras Government. After considering the information procured from 
various sources, the conclusions arrived at by the Government may be put 
thus : — 

1. It was cheaper and more convenient to obtain sodium carbonate from iiacira*^ Opinion, 
alkali deposits in the soil (such as the well-known dhobi" a earths of various parts of 

the Presidency) than to bum saltworts and manufacture barilla. 

2. The imported pure salt could be had at such a low price that it was 
doubtful whether either method was likely in the future to compete suc- 
cessfully. 

Indian Saltworts. 

The following may be given (in continuation of the observations under List of Chief 
Alkali Soils— R4b, p. 51) as an alphabetical enumeration of the better known 
saltworts of India, in which all those that might be successfully tried in reclama- 
tion of reh efflorescence have been sho^m. as well as those actually employed in 
the manufacture of barilla. 

Arthroenemum indlcum, Moq The jadn palang,machoIa, ghuri, chil, umari, koia- D.E.P., 
pipail — a native of the salt marshes of Bengal, Madras and Bombay. i.? 328. 
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D.E.P.. 
i., 349 51. 


D.E.P.. 
iv., 198. 


D.E.P., 
iv., 567. 
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vi., pt. ii., 
387. 
D.E.P., 
vi., pt. ii., 
392. 
D.E.P., 
vi., pt. iii., 
380. 


D.E.P., 
i., 404 5. 
Baskets. 


Atriplex repens, Roth. A shrubhy plant found on the coast of South 
India and the Deccan. Experimented with imsuccessfully in Madras ae a 
source of banlla. ,i. Buias , a shrubby species (juri) common in the 

salt marshe.s at Karachi and t.iirly common in Gujarat. \Cf. Agri. Journ. Itul., 
ii.. 1G7.] 

Halocharis violacea, Bunge. A small diffuse armual c-ommon in the Peshawar 
\ alley. Western Panjab, S«ilt Range, and Baluchistan. 

Haloxylon recurvum, Bunge The ^7^dr, khdri-lani. etc. — a straggling bush 
plentiful in the C. and W. Panjab jilains and Salt Range, also found in Sind, 
Deccan (Coimbatore) and Burma. Tliis is the most important barilla-yielding 
species. Jf. Bunge, and If. . Bunge, the former OCCUTS 

in the Panjab and the latter in Sind. They seem to be used as adulterants or 
substitutes for ff. reeuvt'tttt*, [Cf. Agri. Journ. Ind., Z.c.] 

Kochia Indica, Wight. Bui., kaura ro — a herbaceous plant which occurs from 
Delhi to the Indus and also in the Deccan (Coimbatore). [Cf. Agri. Journ. 
Ind., ii., 1()7.] 

Salicornia brachiata, Roxb. The quoilu, umarl-kirai- — a small shrub found on 
most salt rnanshes in Beng-il, Smith India (Tanjore), etc. 

Salsola foetida, Dei The /and, .Jora {skorga), lanan. ellu-kura, etc. — a saltwort 
much valued as fodder foi camels and eiiiploye»l in the Hari-rud in the Panjab 
Irum Peshawar Valley south-westwards. 

Susda fruticosa, /-'y/i/f I'he Junak, choti-Janiy limchy imhak him — a sub-erect 
shrub of N.W. India thr<»ughout the Panjab. Used mainly as an adulterant 
in barilla, .s. moutth-u. Forsk . — a shrubby species met with on the coast 
of the S. Deccan, n. Moq . — morasa, khdri-ldniy geriay kirayy rava kadety 

a shrub met with on the coasts of Bengal, Bombay and S. India. S. nuiritSmtt. 
Oumort. — laniy khdri-latiiy landy yella kirayy ila or ella-kura. A herbaceous species 
(occasionally shrubby) met with in the Upper Gangetic plains from Delhi to 
the sen-coasts of Bengal. Bombay and the Deccan. The leaves are eaten, 
especially in tunes of famine. Drummond says that most references by 
authors to «. nuaifloiut should be taken as denoting this plant. \Cf. Kew Bull.t 
iS91,hG-7] 

For information regarding exotic drought-resisting plants in India confer with 
paper hy Sly in The Agricultural Journal of hidia (ii.. pt. ii., 101-70). 

BASKET AND WICKER-WORK, also Braiding*, Hat 
and Fan Manufacture; Mukharji, Art. Manuf. Ind.. 1888, 
307-14; Ind. Art at Delhiy 1903, 220; Gee, Monoq. Fibrous Manuf. 
Pb., 13-4. 

The above heading embraces several distinct crafts, but since the materials em- 
ployed are often identical, coUectivetreatment may perhaps be the most satisfactory. 
The opemng paragraph of the article Bamboos has already set forth some of the 
leading ideas that prevail, such as the separation of the Bamboos {BitMhnnete) 
from the Canes (f «/«in«») and from the Reeds. But there remains the even 
more difficult task of designing a classification for the basket materials that are 
neither reeds nor canes, and for the matting materials that are often grasses, reeds, 
canes or even bamboos. It is proposed to get over this difficulty by furnishing in 
tills work several articles that conjointly may embrace the whole of these some- 
what diversified crafts and materials. These' will be {a) Bamboos : (6) Calamus : 
(c) Basket and \\ icker-w-ork — the reeds for the most part : (cZ) Cvperus or Grass- 
Matting : and (f) 3Iat.s and Matting. But ov^er and above these collective 
iirticles, certain substances that have other and more important uses than as 
materials for baskets and mats will l>e discussed in their own alphabetical posi- 
tions. and references to these are accordingly given in the collective articles so 
that the reailer may have little difficulty in discotering the products necessary 
to <*omplete special enumerations. 

Throughout India bjisket-inaking in some form is practised, and \'ery largely 
s.> by the gipsy cla.->s. In the rural districts it is of the crudest possible kind, 
tile baskets produced iieing intended purely and simply for agricultural purpo.ses. 
Here and there, however, basket-making, as a consequence of special materials 
ami faciiitit-s, attains a fairly high position, and in one or two instances even 
i/eeome.< arti-.tic and ornamental- The following may be mentioned as the chief 
inutenals used and the centres of their utilisation, taken up in the alphabetical 
seijuenre of the scientific names of the plants concerned : 

Acacia arabica — Agricultural tiaskets (see p. s). 
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Alnus nitida. — The alder or shrol^ iidtak, etc., twigs used in tying leads, in 
construction of I'ope-bridges and of crude baaket.s. 

Arundlnaria spp (see Bamboos, p. 5)0). 

Bambusa, etc. (see Bamboos, pp. 951-10! .seg.) Alt>tig the foot of tlie Hima- 
laya from cast to west, bamboo basket-making is an important iiuliistry. Tlu' 
combined hat and und>rella of the Assam and Bimnest^ cultivators, as also tlie 
iiighly artistic hats of the Shans, are made of baml>oo. In ik'ug.il. ingeiut>iis and 
often neatly constructed fish-traps and l>ird-cagos are also construrtcd of bamhoo. 
'J'he traffic in these articles is by no means insignificant. 

Borassus flabellifer. — Fancy "baskets, etc. (seep. 170). 

Cajanus indicus. — Agricultural baskets (see p. 200). 

Calamus (see pp. 201-4.) Cane baskets of great strength are largely pr<'- 
duced in Bengal, as for example in Patna, Pubna, etc. These are lormcd of 
entire canes wound round and round and held in position by tie-b.mds. Fancy 
cane-work is largely produced in Poona, Ratnagiri, Kanara, etc. Tu Bengal a 
small colony of Chinamen are engaged in the production of cane-chairs. baskets, 
etc. In Shimoya in Mysore ami in st>ver4d localities ii\ Coorg cane work nf 
some note is turned ont. 

Caryota urens (see p. 280). 

Corypha umbraculifera (see p. I25»). 

Dendrocalamus (see Bamboos, p. 102). 

Indigofera atropurpurea. — The bankati^ sakuan, and I. Gerardlana, the kati, 
khenti, etc., are fairly extensively employe<l by the hillmen to tie loads and 
make V>askets, etc. 

Melocalamus compactiflorus. — Tlie bamboo most highly prized for lacquered 
boxes and trays (see p. 103). 

Parrotia Jacquemontiana. — The psher or pishor, killar, spilecha, etc., of the 
N.W. Himalaya, is a most useful shrub, the twigs of whicli are extensively 
employed in binding loads, making strong (though not very durable) baskets 
and in constructing the so-called rope-bridges (jhulas) which are thrown across 
the mountain torrents. Occasionally twigs of Cotonf^anter. jiuHgajera, oten. 
and sntt.K are mixed with favt'otia. and in other parts of the Himalaya 
the grass iMvUwmum is mainly used for these bridges. 

Phoenix (see pp. 884-5). Beautiful cigar-cases are plaited in Madras 
from specially prepared strips of the leaves of this palm. The leaves, which <ire 
known as bhutra or khuskab, are also woven or plaited into fans, baskets anil 
ropes, etc. The leaf-stalks {chkari) make excellent walking-sticks, and split up 
they furnish a material which is woven into exceedingly strong crates and 
liaskets. W. H. Gee {l.c. 15) says that in the Panjab the mamifaoture of 
fans from the date-palm is universal, and that there is a fair export in 
these articles from Peshawar. Fans are made largely in Rohtak and Karnal. 
In Delhi also there are two factories for date-palm fans. The leaf is soaked in 
water for a short time and some of the leaflets cut off and plaited in with those 
that remain, thus forming the fan. They are then stained according to certain 
patterns. A man can make about twelve such fans a day. In most parts of the 
country where one or other of the date-palms is plentiful the leaves are largely 
employed in the construction of baskets, as a rule in the bee-hive shape. The&e 
are produced in the Madras and Bombay Presidencies and in the Panjab, Sind, 
Baluchistan and Afghanistan. In the eastern parts of Bengal, matting used in 
houses is almost always of khajur {nh€enijr) and is sold at about Ra. U per 100 
square yards. [G/. Gee, l.c. G, 14.] 

Phragmites (see Mats and Matting, p. 777). 

Pseudostachyum (see Bamboos, p. 104). 

Rhus Cotinus. — The Elm-leaved Sumach or phnriy etc. ; shoots 

employed in coarse basket-making, 

Saecharum arundinaceum (see Munj, pp. 929-30). 

Salix. — Several species of Willow. There does not appear to 1 h* in 
India any generic name like osier which denotes the specially grown ?>hoots 
Used in basket-making, but bed or bent are very general names, and others 
such as hiriy bis, bisa, bhesh, baish, bhains, bes, etc., all denote willows. 
Although never so successfully worked up as in Europe, the willows of India 
are of the greatest possible value to the people. The kiltas or load-baskets 
carried on the back by the hilliuen are very generally made of willow, and 
the long willow-baskets used in conveying apples and pears from Kull ’ 
and Kashmir to the plains are well known. The kilta is a pointed basket so 
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D.E.P., 
vi., pt. iii., 
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D.E.P., 
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designed as to throw the chief weight on the shoulders. In some of the 
jails and asylums of India admirable willow baskets and chairs iire now pro- 
duced, but this is apparently a modern industry. Willow twigs, when pro- 
curable, are largely used in all rural parts of the country for wattles, weirs, 
dams and fences. The bark is often stripped off the twigs and used in place of 
string, the twigs being then converted into charcoal, which is viewed as ot 
special merit. 

Tacca pinnatifida. — The dhaiy dii'a, periija, kanda, kanli-kund, touk-tu, 
etc. An investigation recently conducted at the Imperial Institute into the 
possibility of this plant being used as a braiding material, resulted negatively. 
But the tubers are fairly extensively eaten by the lull tribes of Chota Nagpur 
and the Central Pro\inces. [C7. Forster, PL Esc., 178G, oO ; Rumphius, Herb. 
Arnb., v., t. 114 ; Xicholls, Excise Kept. C. Prov., 187S-9. app. D.] 

Tamarix. — The jau affords long flexible twigs that are very generally 
employed in the manufacture of baskets, brooms and wattles, especially in 
South Panjab. Stein {Ancient Khotan, 1907, 332 et seq.) makes repeated refer- 
ence to the tamarisk as seen in the ruins of Khotan, the specimens being 
found in association with other objects of date 3rd to 8th centuries. Wattle 
mattings of tamarisk plastered over were one of the chief methods of forming 
partitions in house-construction. The pens tised by these ancient peoples were 
also made of tamarisk wood. 

Triticum, also Oryza and other straws are worked up into fancy 
baskets, as for example in Hazara and Nepal. W. H. Gee {l.c. 14) observes 
that the wheat-straw baskets of Hazara are of two kinds, viz. mandhas 
and parotas. “ The former cylindrical and narrow at the base, the latter with 
straight sides : both are often Avorked in coloured designs and cost from Rs. 0-4-0 
to Rs. 1.” Collins {Arts and Manuf. Beng., 1890, 6) says that “in the Patna 
and Bhagalpore Divisions fancy baskets of coloured grasses are made by high- 
caste ladies. . , . Fancy straw baskets are made in Purneah district. Leghorn 
hats are made of the straw of spelt wheat (see p. 1084). 

Typha (see Mats and Matting, p. 777). 

Vetiveriazizanioid.es. — The khas-khas (see p. 1100). 

[The following special works may be consulted in amplification of the particu- 
lars here given regarding basket-ware: — 'H.ooy, I^lonog. Trade and Manuf . N.Ind., 
1880, 72-.7 ; Kipling, Ind. Pb-t in Joiirn. Ind. 1885, i., 80 ; Lawrence, Valley 
of Kashmir, 1895, *250, 372 ; Stuart, Man. S. Kanara, 1895, ii., 149 ; Kew Bull., 
1899, 200 ; James, Basket Makers of California, 1901 ; O. T. Mason, Smithsonian 
Inst. Ann. Rept, 1902, 185-548 (plates 10 to 248) ; etc., etc.] 

BASSIA BUTYRACEA, Itoji h.. As. Res., 1805, viii., 477-85, 
with coloured plate ; also FI. hid., ii., 527 ; Traill, Proc. Roy. As. 
Soc., 1838, 115-7 ; Gamble, Man. Ind. Timbs., 448; FI. Br. Ind., iii., 
546 ; Sapotace.®. The Indian Butter Tree, phtdivard, ckiura, chdra, 
chtuh. churi. yel, etc. The butter is called chiura-ke-pina, pJialel or pJiuliva. 
A large deciduous tree of the Sub-Hinialayan tracts from the Ganges to 
Bhutan, ascending to altitudes of 15,000 feet. 

B. latifolia, lioj-h., PI. Coro. Coast, i., 20, t. 19; also FI. 
Ind., ii., 526 ; Chas. Hamilton, As. Res., 1788, i., 300-19 ; Jones, 
As. Res., 1795, iv., 285 ; Taleef Shereef (Playfair, transL), 1833, 161 ; 
Elliot, FI. Andh., 1859, 70; Gibson, Hooked s (Keiv) Joiirn. Bot., 1853, 
90; Dymork, Mat. Med. W. Ind. (2nd ed.), 476-9; Campbell, Econ. 
Prod. Chota Xaijjmr, No, 8401 ; Pharmacoq. Ind., 1891, ii., 354-62 ; 
Forsyth, Highlands of Central India, etc. (2nd ed.), 75 ; G. M. Ryan, 
t'oiiiin. } alue of Mhowra Seeds, in Ind. For., 1903, xxix., 543-9 ; Cooke, 
II. Pres. Bomb., ii., 92; Rec. Bot. Suro. Ind., ii., 115; FI. Br. Ind., iii., 
■)44 ; Agri. Ledg., 1899, No. 12. The Mahua, Mahwa or Mowha 
Tree, mahua, moha, mhova, matkom, niohul, niahu, moho, irpi, irhu, ippa, 
yeppa. illupei (illupai), hinge, punam, kanzaic, etc., etc. A large deciduous 
tree of the forest-s of the central tracts of India from Western Bengal, 
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Oudh and Kiimanii to Uiijarat, Kanara ami Burma. It ascoud.s the 
hills to altitudes of close on 1,000 feet and is often cultivated. 

B. longifolia, IJmi.; Gaertner, Fruct. et Sem. PL, ii., t. lOt ; D.E.P., 
Lamk., Illust., t. 398 ; Roxb., FI. Ind., ii., 523 ; Wight, Illust. Ind. j-. 416- 6. 
Bot., ii., t. 147 ; Pec. Bot. Surv. Ind., ii., 183 ; Gamble, Man. Ind. Timhs., 

448 ; Cooke. FI. Pres. Bomb., ii., 92 ; FI. Br. IiuL, iii., 544. This ever- Mahu^. 
green tree is met- with from the Konkan southwards and replaces 
Ii. /afifofia in South India. It is most frequentlv met with in cultiva- 
tion. The Tamil, Telegu and other South Indian names mentioned above 
more especially refer to it, such as vppa, yeppa, pinna, ilUpi, ippi, hippe, 
mi, meze, etc. 

B. malabarica, llcffd., ForestePs Manual, 140 ; Talbot, List D.E.P., 
Trees, etc. (2nd ed.), 207 ; Woodrow, in Journ. Bomb. Nat. Hist. Soc., 416. 

1898, v.. 163 ; Cooke, FI. Pres. Bomb., li., 93. A tall tree of the Western 
Ghats from Kanara to Travancore and the Anaimalais, ascending to Mahua. 
altitudes of 4,000 feet. It is best known by the names att-illupei, 

•udlu, etc. 

Habitat, — The mahua, though met with in a purely wild state in many parts of Wild, also 
India, is of the greatest possible value to the inhabitants of large tracts of country Semi- 
where it exists in a state of serai-cultivation. It prefers dry sandy and even cultivated, 
rooky soil to rich low-lying and inundated lands. Apparently it is self-sown, 
the seedlings being in some parts of the country protected for a few years (Ind. 

For., 1880, V., 468). But by the casual visitor, it would appear, seedlings are not i’dadty ot 
readily detected. Hamilton in 1788 (i.e. 305) says that neither he nor anyof his Seellinss. 
friends had ever seen an infant plant. Several writers have recorded the same 
observation. Jlr. Sly (Commissioner of Settlements and Agriculture in the 
Central Provinces) does so in his Annual Report tor U)0’2-3, and adds that in Disappearauce. 
the absence of reproduction it is only a question of time for many villages to 
lose a most valualtle addition to their food supplies. Numerous writers deplore 
the disappearance of the tree from regions where it formerly grew. Others 
urge, and with much force, that every effort should bo made to extend rather than Bxteaded 
to contract its cultivation. As a protection against famine few schemes are 
to be more highly commended (for ni,my parts of India) than systematic cultiva- 
tion of mahua where suitable lands are available. 

History of Mahua. — It seems highly probable that the economic information History, 
published from time to time regarding the mahua tree is fully applicable to all the 
above-mentioned species, each in its own area being the mahua or illupei of 
popular writers. From the industrial standpoint there is in fact no very sufficient 
reason for their different values. The most remarkable fact regarding the 
mahua is that it appears to have escaped the notice of all the early European 
travellers — Jlarco Polo, Vasco da Gama. Garcia de Orta, Varthema, Linschoteii, 

Tavernier, Rheede and Rumphius are silent regarding this most valuable tree. 

It was, however, well Itnow-n to the classic authors of India. Its best-known Sinstnt 
Sanskrit name is tnadhuka. Susruta describes the spirit obtained by the distil- 
lation of the flowers, and the oil from the seed is mentioned by Chadradatta. Spait. 

Ibn Batuta, who travelled in India in 1332, calls it mahwa and remarks that the ' 
sun-dried flowers taste like figs (Dymock). In the Memoir.s of the Emperor 
Baber, written from 1494 to 1529 (Leyden and Erskine, transl., 1826, 325), the Baber. 
mehioeh or gal-chekan is said to bo a wide-spreading tree of whose tiraljers the 
houses of the Natives of Hindustan are chiefly constructed. Mention is also 
made of the spirit extracted from the flowers, of the dried flowers eaten like 
raisins, and of an oil extracted from the kernel. Thevenot {Travels Levant, 

Indostan, etc. (Engl, transl.), 1687, hi., 94), speaking of Golconda, tells us that 
clumps of a tree called “ Mahoua ” were placed along the boundary of the 
territory ot the “ Mogul.” The Ain-i-Akbari. 1590 (Blochmann, transl., 70), refers .Vkbtr. 
to it as yielding a fruit known as gilaundah, which Abul Fazl adds is employed 
in the preparation ot an intoxicant. The Ijotanical and other writers mentioned 
above in connection with each species, carry the history of the products of these 
plants up to the most recent dates, and it may be added that only the more im- 
portant, and especially those not mentioned in the Dictionary, have been quoted. 

117 



BASSIA 

Maliua 

Flowers 

roo'3. 


Gum. 


Dyt'. 

MeJioinc. 

Timber. 

Flowers. 


bca'Oii', 


Yield. 

rreiiacL^uoii. 


Mftlio.1 of 
Cookii'.-'. 


SiU’ u- i'lt i'-irc'i 
frf'tii. 


• .ri-liiMSU t.'tl ti' 
I‘<'| U[ iTiuli. 


THE MAHUA TREE 

Economic Value, — It may be said that there are two great proclucts of the 
tree, (a) the Emble Flowers and (6) the OiL-yieldiiig seeds. The Dictionari/ 
should be consulted for the minor uses, and these may therefore be disposed of 
here very briefly. A GuAt or gutta (the milky sap hardened) flows from incisions 
or abrasions on the stem (see p. 627). [6’/. Pharmacog. Ind., ii., 358-60 and 361 

for its chemioal properties and uses.] In some parts of the country ringing 
of the stems is practised just on the setting of the fruits. When this is done 
the gum may be obtained m abundance. The bark is employed as a DVE. The 
flowers, the oil, the spii'it distilled from the flowers, and the bark are all used 
AiEDicrN.vLLY. Lastly the Ti.viber has some merit, but the trees are, as a rule, 
too valuable to allow of their being killed for this purpose. 

The Flowers. — The mahua shows its leaves from Febrtiary to April. 
The cream-coloured flowers appear as great clusters (of 30 to 50) near the 
ends of the branches, from March to April, and are soon followed by the 
voung leaves. Preparatory to the harvest of flowers the people clear 
the ground below the trees by burning the weeds and smoothing the soil. 
About March the flowers begin to come to maturity, and every morning 
just after sunrise the succulent corolla-tubes fall in showers to the ground. 
This continues till the end of April, each tree yielding from 2 to 4 maunds 
of flowers, but usually the fall from a single tree is complete in about 7 
to 10 days. Mukerji {Handbook Ind. Agri., 291) says the yield of each 
tree is from 5 to 8 maimds. A drying-floor is prepared in a position 
central to a selected batch of trees. The ground is smoothed and beaten, 
t'tc. ; on this the flowers as collected day by day are spread out to dry in 
the sun. In a few days they shrink in size, change in colour to a reddish- 
brown. and their peculiar sweet smell becomes more concentrated and its 
re.semblance to that of mice more intense. But the mahua that is intended 
for sale is not dried to the same extent as that set apart for home con- 
sumption. and naturally so since the loss in weight is considerable. But 
mahua is eaten exteiisivtdy while fresh — in the dried form it is cooked and 
oaten along with rice and other grains or food materials. Before being 
eaten the dry corolla tubes are beaten with a stick to expel the stamens 
{jili) ; the quantity required is then boiled for six hours or so and left to 
simmer until the water has been entirely evaporate<l and the mahua 
))roduced in a soft juicy condition. Tamarind or sal seeds and gram arc 
frequently eaten along with mahua. By the better clas.ses it is fried with 
ghi (butter) or with mahua oil. It is extremely sweet, but the power to 
cat and digest this form of food is an acquired one, so that few Europeans 
are able to consume more than one flower without having disagreeable 
after effects. Sometimes the mahua is dried completelv, reduced to a 
])owder, and mixed with other articles of food. In that condition it is 
often baked into cakes. Sugar mav also be prepared from the flowers or 
they may be distilled and a wholesome spirit prepared, the chief objection 
to which is its peculiar penetrating smell of mice Nicholls estimated 
that in the Central Provinces l,400,(Xi0 persons use mahua as a regular 
artic le of food, each person consuming one maund per annum — an amount 
that would set free about IS maunds of grain or about .30 per (cent, of the 
food necessities of the people in question. This at the lowest estimate 
comes to one quarter of a million pounds sterling which the tree presents 
annually to these provinces. It would serve no purpose to speculate as 
to the corresponding total supply for all India ; the above illustration 
of one province exemplifies its extreme value. 

Mahua. in times of abundance, maybe purchased at a very small figure, 
but iionnally it costs about 12 annas a maund. As a rule the surplus 
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over local necessities is sold. The chief purchasers are the distillers, and 
the additional revenue, thus derived <;reatly enhances the value of the 
tree. Some few years ago the experiment was attempted in Bombav of 
the Forest Department becoming the vendors of the available surplus 
and selling to the trade. The object in view was the protection of the 
poor and ignorant people, who it was believed often got but a fraction 
of the actual value of their produce. At that time also there was a 
fairly brisk new export trade in mnJina, which went apparently to Europe 
to be used for distillation. It is generallv believed that the action of 
the French Governiiient in closing their ports to malina ruined the 
foreign traffic and accordingly the exports shrank to small proportions, 
the article being at present exclusivelv used in Europe to feed pigs — a 
purpose recommended originally by E. Lockwood {Journ. Linn. Soc., 
xvii., 89). 

Mahua Spirit . — As alreadv indicated, the art of distilling these 
flowers is a very ancient one in India. Susruta mentions mahua spirit. 
The Ain-i-Akbari alludes to it. Hove (who travelled in Bombay in 1787, 
142) tells us that the mawra (as he calls it) affords when distilled a pure and 
very pleasant but remarkably strong spirit. This he observes is often 
poisoned with Dutiira, and accordingly he conclude.s, "I would advise the 
Company to send out orders to their Settlements to inspect the common 
liquors more minutely and they would not lose half the troops which they 
commonly do on this side of India.” Williamson {East Ind. Vade Mecum, 
ii,, 153) tells us that in 1810 the number of shops for the sale of mahua and 
other spirits was “ absolutely incalculable.” Thus India had little to 
learn from Europe either in the art of distillation or in the habit of 
alcoholic consumption. The registration an<l supervision of the traffic 
which had been inherited by the Company and by the Crown became a 
necessary evil. 

One of the best accounts of mahua spirit is that by Archibald 
Keir (As. Res., 1788, i,, 309-19). That article was written in (Uiatra in 
Ramgar after a most careful personal study of the subject. Dr. Gibson 
{Hooker's (Kew) Journ. Hot.. 1853, v., 90) tells us that in Gujarat and 
Rajputaua every village has its spirit-shoj). ami he adds that the 
Government duty on the spirit distilled at Caranja, opposite Bombay, 
came to something like £80.000. He then observes that the spirit 
prepared was something like Irish whisky but had a strong smoky and 
rather foetid flavour. 

The aroma is the chief disadvantage to the spirit, but it is under.stood 
that a gentleman who experimented in Monghyr very extensively with this 
issue, succeeded in producing a spirit quite free from the objectionable 
smell. Lockwood tells us that he had ascertained that six gallons of 
spirit could in Europe be produced from one hundredweight of mahua. 
More recently it has been found that as much as 7T) gallons per cwt. can 
be produced, the yield from molasses being only gallons, and much 
less from barley, potatoes, etc. [C/. Manson, Journ. Aqri.-Hort. Soc. 
Ind.. 1886, vii., 83-5.] He tells us that the spirit is called daru and 
much resembles Hollands both in appearance and taste, but unfortunately 
it retains the sickening flavour of the flowers. The method of dis- 
tillation is .similar to that pursued in all other countries, save that in 
India it is less scientific and correspondingly more wasteful (see Eleusine, 
p. 521), For preparation of vinegar from mahua flowers, see p. 1109. 
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The Seed, Oil and Butter . — From the remotest antiquity it has 
been known that the seeds of this plant contain a large quantity of an 
exceedingly good edible oil, which owing to the ease with which it solidifies 
is often called Mahua Butter. The oil from />. iHifi/i-ficea is gene- 
rally upheld as more valuable than that of the other three species, chiefly 
because it solidifies almost immediately after being expressed from the 
seeds. Roxburgh (,4s. Res., viii., 477-85) has given a full account not 
only of the butter of B. hiiti/rarea but of the oil of B. lou(/ifolia, 
the last mentioned being from the pen of the Rev. Dr. John. In the 
Journals of the Agri. Horticultural Society of India numerous papers have 
appeared urging the desirability of an extended production and use of 
these oils (1848, vi., 219-22, also app. Ixix, cxiv. ; 1861, xii., 345, u.s. ; 
1869, i., 394-7 ; 1886, vii., 76-92 ; etc). Instructive and useful are also 
the articles by Lockwood in the Journal Linncean Society (1878, xvii., 
89) ; in the Dictionary (1885, i.) ; in The Agricultural Ledger (1899, No. 12) ; 
and in Mukerji's Handbook of Indian Agriculture (1901, 290-1), which carry 
the subject up to the most recent and very admirable paper by G. M. Ryan 
(Ind. For., 1903, xxix., 543-9). This, among other features of interest, 
sets forth particulars of a new trade that seems of growing value to India. 
The seeds (nuts), he observes, are commonly known as mohoti, and are 
collected about the end of May to beginning of June. There is a con- 
siderable local demand for them all over the country, but apparently a 
practical margin for export is annually available. Ryan puts the 
price of the seeds at Rs. per cwt., which shows a net profit to the 
trader of 13 annas. During the past five or six years the foreign traflfic 
has rapidly expanded, and stands now at about 500,000 cwt. It would 
seem that these nuts are consigned to Hamburg and Antwerp, and the 
supplies are drawn from Bombay, Rajputana, Central India, Central 
Provinces and even the United Provinces. A difficulty would appear, 
however, to exist in Europe in the disposal of the cake, which in India is 
used as a manure. [Cf. Leather, Agri. Ledg., 1897, No. 8, 23.] 

The oil of the mahua proper (not mahua butter) is greenish-yellow, 
and is largely eaten all over India, and in addition is used to adulterate 
ghi. It is sometimes called dolo oil. In South India the solid form is 
called illipi butter. Here and there a fair quantity of soap is made 
from this oil. The oil is also largely burned by the hill tribes, who 
express it crudely from the seeds. Apparently the only limitation to 
the uses of the oil is the want of enterprise in its extended production. 


BAUHINIA, J.hni. ; FI. Br. Ind.,n., 275-84; Gamble, Man. Ind. 
limbs., 280-5 ; Pharmacog. Ind., i., 536-7, 549 ; Cooke, FI. Pres. Bomb., 
i., 430-4 ; Duthie, FI. Upper Gang. Plain, i., 297-301 ; Leguminos.®:. A 
genus of arborescent or scandent plants diffused throughout the tropics. 
Out of 130 species which have been described, 30 are Indian ; those 
enumerated below are. therefore, the species of economic importance. 

B. angulna, Roxb The nag-put, naiwilli, suhatungmugrik — a climber of N. and 
E. Bengal, Sikkim, Cliittagong, Martaban, Burma and South India, etc. 

B. macrostachya, Waii. Ihe gunda-gilla — an extensive climber found in the 
forests of Sylhet and Assam. 

B. malabarlca, ftoxb The amli, karmai, gourubati, laba, amli-taki, kattra, chep- 
pura, korala, kundapula, etc — a bushy tree met with in the Sub-Himalayan 
tract, from the Ganges to Assam, and in Bengal, Burma, and South India. 

B. purpurea, Unn. The koiral, koliar, etc. — a moderate-sized deciduous tree of 
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the Sub-Himalayan tract, from tlie Indus eastward, also ot Central and South 
India and Burma. 

B. racemosa, Lam. Tlie kachnal, hanraj, kaimu, katmanli, areka^ ari, asotri, aupta, 
palarif etc. — a small crooked tree met with in the Sub-Himalayan tract from 
the Ravi eastwards, in Oudh, Bengal, Burma, and Central and South India. 

B. retusa, Ham. The kuruly kandkty laba, etc. — a moderate-sized deciduous tree 
of the N.W. Himalaya from the Beas eastward, to Simla, Garhwal, Kumaon 
and Central India. 

B. tomentosa, Lmn. Th.el:achndr,a8urKiro^chdmal,etc. — an erect shrub met with 
in the U. Provinces, and throughout India to Ceylon and Penang. 

B. Vahlii, tv. <£ /I. The maJghdny chehiir, sihavy borla, sungung rik, joniy lama, 
shioli, maulan, etc.-— one of the most useful of Indian climbing Bauhinias. 
It is found all along the lower Hiniiilaya from the Chenab eastward, in N. and 
C. India and Tenasserim. [Cf. Hooper, Iti’pt. Labor. Ind. ^lus., 1904-5. 28.] 

B. variegata, Lmn The kachndr. koliar, rakta kdnehan, kurmang, singya, kundol, 
takif kovidara, hicecliin, etc. — a moderate-sized deciduous tree found in the Sub- 
Himalayan tract from the Indus eastward and throughout the forests of India 
and Burma. It is largely cultivated m the plains as an ornamental tree. 

Most of the species yield a Gum winch seems to be Imown by a generic name, 
sem-ki-gond. It is as a rule too little soluble in water to be of great value. 
That from B. {semla gond) is very like gum arabic. It is eaten by the 

poorer classes and is used to waterproof terraced roofs, and also medicinally 
as an external application to sores. By some Kative practitioners it is re- 
garded as emmenagogue and diuretic. In the report by Bunstan, republished 
in The Agricultural Ledger (1900, Xo. 12), it is pointed out that the gum absorbs 
more than twice its own weight of water, and that a 10 per cent, solution 5 delded 
a thick mucilage which could not be manipulated. Several firms of brokers were 
asked to report on the gum. The estimated value was from 10s. to 20«. per cwt. 
They did not consider the gum of any commercial importance. It must, there- 
fore, be regarded as mainly of local interest. The export from Dehra Dun 
amounts to about 2,600 maunds per annum, and the local valuation is about 
Rs. 1-8 to Rs, 2-8 per maund. 

Several species are reported to yield Oils, e.g. b. oruminata. b. 
etc., but information as to their economic use (if any) is wanting. The bark 
of B. purpntt'a is used in Dyeixg and Tanning and that of B. »•«<•<»»»»<»•*« 
in dyeing. The latter produces at first a dirty red colour, but the dyed 
article having been worked up in mud for some hours subsequently appears 
black or nearly black {Note by Conservator For.. E. Circ. Burma, 1896). 
Batthinirt is, however, principally noted for the Fibkes afforded by ono or two 
species. A cordage, strong but not durable in water, is made from the inner 
bark of b. >•<?<><> moMn. According to Dodge, tliis being very tough has been 
employed in India in the construction of certain bridges across the Jumna. The 
stems are usually cut in July or August. Concerning the strong cordage prepared 
from the bark of «. fV/ri/ff a full account is given in the Dictionary {l.c. 424) 
and need not be repeated here. It is a very important article with the hill 
tribes. The main fibre is one of the few that will stand to be dyed, bleached 
and worked up along with wool (Watt, Res. of Brit. Ind., 1894, 15). In certain 
districts ropes are made from it in two ways. Either real fibres of the branches 
are extracted and twisted into ropes or the branches are simply split up and 
used as natural ropes. They are known in the Panjab as uddla and are ex- 
tensively employed for tying slates and thatch on to roofs (Gee, Monog. Fibrous 
Manuf. Pb., 1889-90, 5). The shoots are said to grow as much as 50 feet long 
in one year. 

Whilst it may be said that most of the species enumerated above are used 
in some way in Native Medicine, almost every part of B. rnri^gata is so 
used. The bark, flowers, and root are triturated in rice-water for use as a 
cataplasm. A decoction of tlie root is given in dyspepsia, the flowers are taken 
with sugar as a laxative, and the bark is regarded as tonic and anthelmintic. 
The medicinal use of the gum of b. has already been mentioned. 

B. is said to be antidysenteric and to be useful in liver-complaints. 

The leaves of n. vautu are demulcent and the seeds tonic and aplmxiisiac. 
The acrid leaves of «. tuaiahaviva are used as Food in Burma and Bombay, 
and elsewhere the young shoots are eaten as a vegetable. The flowers 
of B. pttrpttf'fn are used in curries as a pot-herb or are pickled. The leaves 
form a cattle-FoDDEB. The buds and seeds of B. t'ncemosn are eaten by 
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Natives and the leaves are relished by buffaloes in N. India. Tiie seeds of 
B. are eaten raw or fried, and the young pods of tliis species and 

also of B. t'itrieffata are cooked and eaten by some of the hill tribes. The 
Timber. Timber of b, pufintreft is used for agricultural implements, but of the other 

trees of this genus the wood is mainly useful for burning. The leaves of 
Cigarette-covers. rarieyatti and B. rrtee»*ioM«« are made into cigarette-covers (bidis ) — those 
of the former are said to bo exported to Sind and Persia, wliile the latter 
in the Thana district alone bring a revenue of Rs. 1.500 a year. Those of 
B. ynhtii aro made into cups, platters, etc., and the bark of this climber, as of 
B. tmiffostfK'hna, is used for matchlocks. Finally, the leaves of B. raeemosa 
are worshipped at the Dasara festival. 


D.E.P., 

1 ., 426 - 33 . 


Mineral. 


Animal. 
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BEADS.— These may be referred to three groups : — 

(1) Mineral, including glass and stone-beads, alabaster and metal 
ornaments, etc. 

(2) Animal, including bones, corals, pearls, shells, etc. 

(3) Vegetable, including flowers, fruits, seeds, etc. 

( 1 ) In the MrNEHAl, group there is a large import trade, especially from Italy, 
in glass heads. The value of the trade in 1902-3 was Ks. 10,51, 325, representing 
14,437 cwt. of goods, and in 1906—7, 22,520 cwt. or Ks. 24,02,442 (see Glass, 
p. 563), A considerable internal trade is also done in the cheaper kind of stones 
which are collected on the mountains of India and Burma, as also brought 
across the northern land frontier (see Gem Stones, p. 560), Small beads made 
of various metals are also common, the more elegant being gold beads mixed 
with precious stones or coral. 

(2) Personal ornaments derived from the Aniji.vl kingdom are chiefly Cowrie 
and Conch shells (see SheUs, p. 989), feathers of birds, skins, furs, horns, bones, the 
smaller pearls, etc. Such information on these subjects as can be here given will 
be found under the respective articles. Birds’ Skins and Feathers (see under Birds, 
pp. 138-42; Bones, p. 1C9 ; Hides, p. 6.39; Homs, p. 645; and Pearls, p. 557). 

(3) In the Dictionary (i., 430-3) will be found a complete enumeration of the 
various plants of which certain parts are used for beads, rosaries, garlands, etc. 
In the more important instances the domestic uses will be fouml imder the plant- 
names in their proper alphabetical positions — Adhatoda, JEgle, Coix, etc., etc. [0/. 
Vieux, Agri. Ledg., 1906, No. 6.] 
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BECHE-DE-MER: Sea-slug; Tripang; Suala, Swalloe, 
or Swallow, etc., names given to various forms or qualities of tbe 
Edible Holothurian ; Thurston, Mar. Fa. Rame.sicaram, Mad. Cent. Mus., 
sc. ser., 1887, No. 1, 15, etc. 

Habitat. — These edible Sea-slugs are found on the coast of the Mediterranean, 
the Eastern Archipelago, Australia. Mauritius, Ceylon and Zanzibar, whence they 
sire occasionally brought to Bombay for re-export to China. Several species are 
found on the shores of the Andaman and Laccadive Islands .and on the Burmese 
coast, particularly that of the Mergui Archipelago, where they are collected from 
the Nicobar Islands, the Maldives, the Gulf of Manar, etc., cured and sent to 
China vvi Burma and Madras ports. It is, however, mainly from New Caledonia, 
Tahiti and the Fiji Islands that China is supplied. 

Preparation.- — Very little of a satisfactory nature is known regarding the 
Indian and Burmese species and qualities ; the methods of collection, curing and 
drj-ing ; system ot packing and exporting ; chief towns concerned in the trade ; 
seasons of collection, prices, etc., of these edible products. In fact very Uttle of a 
practical nature has been contributed since Capt. Andrew Cheyne wrote his account 
— an abstract of which will be found in the Dictionary. Mr. Thurston tells us that 
■' The Tripangs are collected by Natives, as they lie on the mud at low water, and 
placed in a cauldron which is heated by a charcoal fire. As the temperatiu-e 
rises in the cauldron, the still living animals commit suicide by ejecting their 
digestive apparatus, etc., and become reduced to empty membranous sacs, 
wliich. by loss of water consequent on the temperature to which they are exposed, 
shrivel up considerably. At the end of twenty minutes or half an hour the 
boiling process is stopped, and then the same process is repeated for a similar 
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time. Finally, they are arranf^ed in order according to their size, and are then 
ready for shipment to China.” 

Trade . — The tripang is liighly esteemed as an article of food by the Chinese 
and Japanese epicures. Minced down it is made into a thick gelatinous soup. Soup. 

It is seldom used by the Europeans in India, but is reported to bo a favourite 

article of diet with the colonists of Manilla. The trade returns usually record 

a fairly large traffic to and from India and Burma. The foreign imports of Imports aul 

India during 1901-0 averaged about ‘28,000 lb., valued at Rs.10,000, and these 

came from Ceylon, the Straits Settlements and Hongkong, and were consigned 

to Madras and Burma. In 1900-7 the actual imports were 0,74-1 lb., valued 

at Rs. 2,796. Formerly, of the exports of Indian Beche-de-Mer an average 

of about 100,000 lb., valued at Rs. 24,000 a year, went from Burma and Madras 

to the Straits Settlements. But within recent years the trade seems to have 

been declining, the exports in 1903 having been approximately 32,000 lb.. 

valued at Rs. 0,000. Since then, however, they have fluctuated greatly, and 

inl906-7 were 44,468 lb., valued at Rs. 14,343. [Cf. Barbosa. Coasts E. Africa 

and Malabar (ed. Hakl. Soc.), 105 ; Forrest, Voy. Mergui, 1783. 83 ; Milburn, 

Or. Comm., 1813, ii., 305 ; Raffles, Hist. .Java, 1817. i.. 203-8 ; Royle, 

Prod. Isinglass, 1842, 54 ; Crawfurd, Diet. Ind. Isl. .and Adj. Count.. 1856, 440 ; 

Collingwood, Rambles of a Nat., 1808, 1.50; Mason, Burma and Its People, 393, 

728 ; also (od. Theobald) i., 20 ; Hunter, Imp. Oaz., x., 295 {Expt. from 
Nicohars).'] 


BEES: BEES’- WAX, BEES’-DAMMAR AND BEES’- 
HONEY. — It has to be admitted that in India Bee-culture takes a 
remarkably subordinate position. Whilst met -with occasionally on the 
hills, it is a completely neglected industry on the plains as a whole. 
This circumstance is doubtless an expression of the influences, whatever 
these may have been, that consigned horticultural and dairy operations 
to village artificers rather than to farmers or agriculturists proper. 

The religious sentiment against taking life may doubtless have hatl 
a restricting power, and perhaps the climate and the seasons of flowering, 
together with the nature of tropical vegetation, may have been ascer- 
tained to be unfavourable, and thus have acted prejudicially against the 
establishment of regular bee-culture. But while there is no organised 
industry, bees exist plentifully here and there all over India and Burma, 
in a wild or semi-domesticated condition, ami supplies of both honey 
and wax are plentiful and of fair quality. It seems to be generally 
upheld in India that bee-culture is impossible in regions where species 
of Strtthildiitlies do not abound. 

The following may be given as the chief honey and wax-yielding bees 
and the products derived from them, together with the references to 
standard works regarding the same ; — 

I. BEES; Horne, Trans. Zool. Soc., vii.. 181-4; Gale, Bees, and 
How to Manage Them, Agri. Gaz. N.-S. Wales, 1898, ix., 791-5, 1286-8, 
1397-1401 ; also Pender, Prod. Hone;/, 796-802, 899-907 ; Hooper, 
Agri. Ledg., 1904, No. 7, 73-80 ; also Rept. Labor. Ind. Mus., 1903^, 
25-6. 

(a) Apis dorsata, labr. : Bingham, Fa. Br. Ind. (Hymenoptera), i., 557. The 
Who Bee or Rock Bee of India : the vowra, khago, konegi or konge, dangara. 
snrang, bhammar, rnahal, mahuk, hham-a, lytvai, aghya, age, togri, tagara, bhaga- 
mohu, pedda-pera, peria-them, perai-tenai-egalu, malai-tcni, pya-gyi, etc. 

Habitat. — Found throughout India and Burma, but rarely ascending the hills 
to altitudes above 2,000 feet. It would seem to be most prevalent in localities 
where species of sirnhiianthes abound, and is reputed to move from one 
locality to another with the somewhat spasmodic flowering of the plants on 
which it seeks for its supply of honey, etc. Bingham remarks, ■' So far as 
my observation goes, .tpis dorsntn. Fabr. the largest of the three spepies, jn 
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its wild state builds its combs exclusively more or less in the open — that is 
to say, on the undersides of the branches of large trees, in caves or under over- 
hanging rocks, in buildings, etc.*’ The combs are three to five feet long, and 
two feet or more deep : they consist of cells that are 4^ to the inch. Only oc- 
casionally is a second comb built, side by side with the first. Some of these 
combs weigh as much as a maimd, and an average one gives from 10 to 20 lb. of 
honey and from 2 to 3 lb. of wax. Mr. J. D. Douglas’s note in the Dictionary (Z.c. 435) 
furnished the following reasons against the systematic cultivation of this species : — 
1. It builds naturally in the open. 2. It makes as a rule but one comb, so 
that honey cannot be removed without destroying the brood. 3. Its comb though 
large is not so great in cubic capacity as the combs of the ordinary domestic 
bee of Europe (.4, 4. It is only met with in tropical countries. It 

may be added that it is a vicious, intractable insect. 

\h) A. indica, Fnbr . Bingham {l.c. 658) ; the Indian Semi-Domesticated 
Bee : the Hill Bee ; the Tree Bee of Indian wTiters. or satkpiiria^ satha^ 
sateris satpada^ mohury^ mohri^ atra, ngap^ yung, inanchtilry door, doyer sadhi, 
satdcy koly tudir-jeriy aduku theniy thord egalUy pya aung. etc. 

Habitat. — Found throughout India and Burma and ascending the hills to 
0,000 feet. In the high altitudes of its area, such as Bhutan. Hazara, Kashmir, 
Khasia hills and Simla, the insect seems to become larger than when met with 
in the plains and lower hills. Unlike 4. dorMafa it does not as a rule live 
in the open, but chooses hollow trees, overhanging eaves, creAuces in walls, etc., 
and shows a preference for proximity to human dwellings rather than for the 
hearts of forests or the faces of inaccessible rocks. There are several combs, one 
above the other, hence the name sathpuria or seven -layered. The cells are about 
SJ to 6 to the inch. The yield of honey from a fair-sized hive would be from 
10 to 40 lb., and of wax from 2 to 10 Ib. 

Mr, G. Mirmiken. in a report published in the Dictionary (iv., 268), gives 
an interesting account of the degree of domestication practised on the 
Himalaya, and that may be hero epitomised since it is fairly representative 
of the bee-culture of India. In Beshahr, he says, houses — one, two or three 
stories high — are often specially kept for rearing bees. In these, small recesses 
are made in the walls, two feet apart and closed on the outside by a wooden 
panel in which an entrance hole is made. A man is usually in charge of each 
such bee-house, whose duty it is to prevent over-swarming. This is effected 
by gi\*ing each colony ample room, and sometimes by clipping the wings of the 
queen. He has also to keep the apiary well stocked with early swarms, and 
to guard it against the rapacity of bears, martens, hornets, caterpillars, etc. 
Stocking is most generally effected by capturing wild swarms and bringing 
these to the apiary. But where bee-culture on a large scale is not contemplated, 
it is customary for the hill people to provide on© or two recesses in the walls of 
the ordinary dwelling-houses in which a few swarms may be reared. In the 
Simla district it is believed the best honey is procured in localities where 
J*lerfrai»thnfi rug99MtM (the pekh) abounds. 

The Bashahr system is followed in Chamba, Hazara, Jhelum, Kangra and 
Kullu. Swarms are looked for in the Jungles, and carried off to the zamindar’s 
house. In Kashmir, a honey-bee — manchtilr — is almost completely domesticated, 
and seems to be a variety of A. hardly separable from . 4 . tnf-tHfet-a. In 

the Khasia hills a somewhat similar semi-domestication exists, the swarms being 
captured in the jungles and kept in small boxes imder the eaves of the houses. 

(c) A. florea, Fabr. : Bingham (/.c. 559). This is the smallest of the three 
Indian bees, but with . 4 . is much more closely allied to the European 

honey-bee (. 4 . i$ieHifern) than to the Indian rock bee (. 4 . aorMnta), 

Habitat. — It has been collected in Bengal. Assam, Burma, Madras, Malabar, 
Central Provinces, Central India, the United Provinces and on the Himalaya 
from Kumaon and Sikkim. It might in fact be viewed as a slightly more 
tropical species which displaces to a large extent the western and northern 
iHcfjrtrf. It has been called Flower Bee by some writers, and appears to be the 
kdtydl, lamai, tudbiy zinya. kol-jeriy kom-hutkemy thodi-peroy pullu-egalu or pulla- 
tenai-egnluy yin~'pyay etc., etc. Its combs consist of cells that are nine to the inch. 
It would appear frequently to build in the open a single comb suspended from 
branches of trees or rather thorny bushes, especially near river-banks, but 
sometimes it selects cavities in walls or hollow* trees, or builds under the cornices 
or other protecting parts of houses. It is a comparatively harmless insect, 
and about the size of the dopaestic fly. 1% is probable that the mohri or 
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morhi bee of Khandesh, found on bushes in the vicinity of large expanses of Khandesh Bee. 
st»'obit<inthes, is but one of the many varieties of this species. 

The honey it affords is bub small in quantity, and when foimd on trees is 
thin in quality. It appears to improve when produced within large combs 
in protected hives. In Burma (Kacliin country) a sort of domestication has Burmese Ber'- 
been attempted apparently with this species, though with little success. Ac- culture, 
cording to some \\Titers its honey is superior to that of the other two species. 

In Burma as a whole, however, A. is regarded as the most valuable 

insect, though it is never domesticated in any way. 

[The following additional works may be consulted : — Linschoten, Voy. E, 

Inch, 1598, i., 21, 67, 130 ; Ain-i-Akhari (Gladwin, transl.), ii., 37, 80, 95 ; Hoff- 
meister, Trav. in Ceylon and Oont. Ind.^ 1848 (Engl, transl.), 339 ; Adams, 

Wand. Nat., 1867, 80; Lewin, Wild Races S.E. Ind., 1870, 80; Hoey, Monog. 

Trade and Mannf. N. Ind.y 40 ; Douglas, Handbook Bee-keeping Ind., 1884 ; 

Bingham, Journ, Bomb. Nat. Hist. Soc., 1888, iii., 183 ; Cunningham, Plagues 
and Pleasures of Life in Beng.y 1907, 34-9, etc.] 

II. BEES’-WAX. — This substance is best knowu by tbe following D.E.P., 
names — mom, sinth, inena, min, mozhukin, mainam, mezhuka, lelin, fhayoni, iv., 263-71. 
and in tbe classic — madhujatn, siktha, shama, etc. Wax. 

The observations already made regarding the species of bees met 
with in India afford incidentally certain particulars regarding wa.v. 

It may, however, be useful to disregard the individual insects and to 
bring together provincially the particulars available regarding the centres 
of supply. The season for making wax would appear to be the hotter Season of 
months, viz. April to June. The separation of the honey from the wax 
is usually done in the crudest manner possible by the persons who collect 
the combs. Refinement is rarely practised, but adulteration is not 
usual, and although under the Indian sun it might be readily bleached, Bieactej. 
Indian wax is rarely so treated, but on the contrary is purposely coloured Ooiourej. 
with turmeric. It is made up in balls, rolls, cakes or blocks, sometimes 
moulded and at times even as much as 2 feet in diameter and 6 to 9 inches 
in thickness. 

Hooper’s paper {l.c. 82-100) should be consulted for fuller details, but the 
following abstract may be useful : — 

Bengal. — Supplies are drawn by Calcutta from the Sundribans, Chota Regions of 
Xagpur, Chittagong, Darjeeling, Bhutan and Nepal. It would appear that Supply, 
average qualities realise from Rs. 53 to as much as Rs. 75 a maund. It is Oalcutu. 
largely consigned to Singapore and the Straits Settlements. 

Assam. — The dealers in wax reside in Sylhet, and they derive their Sylliet. 
supplies from the Khasia lulls and wild tracts beyond the frontier. Naga wax 
is usually sold in rolls cast in bamboo moulds. Assam wax is of inferior 
quality as a rule. 

United Provinces. — The right of collecting honey and wax is leased, 
but a decline in the supply has recently taken place. It is drawn from 
the Eastern Dun Forests, Khari, etc. The trade is chiefly in the hands of 
traders resident in Saharanpur. It fetches about 1 1 annas a pound, the ini- .Saliaranpur. 
ported foreign bleached wax realising about 9 annas. 

Central Provinces . — It has been stated that the forests of these provinces 
are capable of yielding 500 maunds of honey and 100 raaunds of wax 
annually. In Chadgarh bees are so plentiful that it is impossible to beat 
the forests for big game. Ratgarh hill has been described as a “hive of Ratgurli- 
bees.” The following are the chief localities of supply in alphabetical 
sequence of names — Betul, Chanda, Chhindwara, Damoh, Hoshangab&d, Jabbal- 
pur, Maudla, Nimar, Raipur, Sarabalpur and Wardha. Wa.x fetches locally, 
according to quality and season, from 3 annas to 12 annas per pound. There Seasons, 
are said to be two seasons for collecting — April to May, and again November 
to December. 

Panjab. — Bee-culture and the collection of honey and wax from wild 
bees seems to be confined to the hilly eoimtry. The districts most famed are Supplies of the 
Bashahr, Chamba, Hazara, .Ihelum, Kangra, Kivshrair, Kullu, .8imla, etc. Certain H'R’- 
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particulars have already been given of these localities that need not be repeated. 
The Bashahr supjilv conies usually to about 20,000 lb. of wax that is sold at the 
annual fair of Rainpiu'. In Hazara, bee-keeping is practised fur the sake of the 
huuey, and the wax obtaint'd appears to be largely used up locally, fti Kaiigra 
it is said 2 to Ij maunds of the annual productions are employed by tlu' brass and 
cuppersiniths in moulding their wares. In Hazara the honey is collected in 
Xovemlier, m Kullu during July and again in October, while in Chamba the 
seasons are May to June and September to October, and in Kashmir it is gathered 
from September to October. The hives contain from 20 to 40 lb. of honey 
and 2 to 4 lb. of wax. 

Kuram Valley and Afghanistan. — Bees are believed to be extensively kept 
by the hill people, and the produce is to some extent exported to India. 

Rajputana. — Honey and wax are collected at Ammer, Baojari, Dewari, 
!Mandla, and Todgarh, but the supply of wax is very small. 

Bombay. — The honey and wax of this Presidency are drawn mainly 
from Khandeali (Satpura mountains largely) and the Deccan. The chief localities 
arc Beigaum 1,500 lb.; Dharwar, 1,500 lb. ; Kanara, 3,000 lb.; Panch Mahals, 
4,000 lb. ; Ratnagiri, Satpuras, 500 lb. : Satara, 560 lb. : Salsette, etc. 
The figures denote the approximate annual supply. Tocally it fetches from 
4 to 10 annas a seer (2 lb.) ; the Bombay maimd in some returns is 28 lb., and the 
price of wax per such maunds is quoted at Rs. 14 to 20 ; in other cases the maimd 
IS 40 lb. ami the price returnctl as Rs. 25 to 30. The wax is said to be usually 
about one quarter the value of the honey. Tlie exports from the Presidency 
go mainly to the towais of Bombay and Goa. 

Berar. — The districts most noted are Ellichpur, Mangrul, ^lelghat, and 
Wun. The supply is not large, and the local price is about 4 annas a pound. 

Madras. — Bees are met with on all the mountains and low hills of the 
^ladras Presidency, but the following are the chief centres of supply in alphabeti- 
cal sequence of their names : — Bellary, 800 lb. ; Coimbatore. 8,000 lb. ; Cudda- 
pah. 3,500 lb. ; Ganjam, 1,600 lb. ; Godavari. Kistna, Kamul. 6,000 lb. ; 
Madura, Malabar, 200 ib. ; Xellore, 500 lb. ; Nilgiri, North Arcot, South Kanara, 
Trichinopoly, and Vizagapatam, 700 lb. The figures give the annual supply 
oi each of the places named. The Madras maimd is 25 lb. and wax is said to 
.sell at from Rs. 10 to Rs. 20 a maimd, but it is often to be liad at 4 annas (say 
Rs. 5 a maimd) or it may fetch as much as 12 annas a pound. 

Burma. — Following the system pursued ■with the provinces of India, 
the follo'wing may be mentioned as the centres of Burmese supply : — Bhamo, 
Chindwin, Katha, Mandalay. Minbu, Pyinmana, and Tenasserim. In the Upper 
Chindwin there seems to be a prosperous trade in honey and wax. It is brought 
for sale in the Kabaw valley. In the lower Chindwin, Mankadaw is the mart. 
It is probable that the total supply from the Chindwin comes to something like 
4,000 to 6,000 viss (viss = 3*65 lb.). The rate at which it is sold comes to about 
10 annas a pound, but in the towns a much higher figure is quoted. In Tenas- 
serim it averages from 9 annas to Rs. 1—5 a pound. It is impossible to give even 
an approximate estimate of the Burmese total production, but wax is largely 
imported, so that there cannot be a margin for export. 

Chemical Investigations. — Hooper, concluding his report on the 
extensive series of samples that had been placed in his hands for 
chemical examination, says : In studying the tables of analyses ” 

— drawn up as the result of the investigations conducted in the 
Indian Museum — “ two very interesting facts will be revealed. The first 
is the lower acid value of Indian bees’-wax ; this indicates a different 
ratio between the cerotic acid and myricitin compared with that of 
waxes from other parts of the world, and the second is the uniformity 
in composition of the secretion of the three kinds of Indian bees 
representing the Apis family. The appearance of the wax from the 
three species gives no (due to the origin, and although there are two or 
three somewhat abnormal deviations from the average on account of the 
high sapoiiificatiou value and the wide range of the iodine value, there is 
very little, if any, suspicion of adulteration. The wax from the combs of 
-ipis .1. and .1. jiuren is, therefore, practically 
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identical in composition, and a combination of the wax o£ one species with 
that of another cannot be regarded as a fraudulent admixture. It must 
be admitted, however, that the dorsata. because of the much 

larger comb it maiiulactures, is the chief source of the bees’-wax of 
the country.” “ It is satisfactory to record that out of 64 samples 
collected from different jjarts of India only 3 were reallv adulterated, 
or less than 5 per cent, ot the total, and there is no evidence that the 
sophisticated wax was a native product or wa.s manufactured in the 
country.” 

Uses of IVaJc . — It is perhaps hardly necessary to mention the uses 
of wax. The introduction of paraffin and other composition candles has 
removed, to a large extent, the demand for wa.x to be used as votive 
ofierings at the temples and churches. Jahangir (M««oiVs (Price, transL). 3) 
alludes to camphorated wax lights used in the palace. It is, however, 
required by the silver and goldsnuths, also bv brass and copper foundry- 
men, to give finishing touche.s to their moulds and to be subsequently 
liquefied and dispelled by the molten metal poured into the matrix. 
There is a considerable demand in Burma for it. accordingly, in 
the workshops that turn out the brass idols of Buddha. Wax is 
also fairly extensively employed as a resist in certain stages and 
methods of calico-printing (Ind. Art at Delhi, 1903, 229-30, 259-67). 
Lastly, it is largely u.sed by the shoemakers of India. In Medicink 
wax is extensively employed in the preparation of ointments and 
plasters. 

Recently some interest has been ob.se rved in a substance called 
propolisine,” derived from the propolis of bees (see below) by dry dis- 
tillation. It is said to destroy all know'n bacteria without danger to 
human beings. 

Wax Trade of ladia and Burma. — During the past twenty years the 
e.xports of -wax have practically remained stationary. The highest figures 
occur in 1905-6 — viz. 8,593 cwt., valued at Rs. 7,31.320, and in 1894-5, 
namely 7,487 owt., valued at Rs. 7,05.247 the lowest in 1896-7 — viz. 
3,142 cw't., valued at Rs. 2,76,190. In 1906-7 they were 8,162 cwt., 
Rs. 5,96,009. The major portion of these e.xports go from Bengal, 
and the chief receiving countries in 1905-6 were iTermany, 2,854 ; 
the United Kingdom, 2,609 ; Belgium, 988 ; Straits Bettlements, 622 : 
United States, 408 ; France, 406 ; all other countries making up the 
balance of 8,593 cwt., the exports for the year. [Cf. Milburn, Or. 
Comm., ii., 315.] 

III. BEES’-DAMMAR. — Bingham, Fa. Br. Ind. {Hymenoptera). 
i., 559-64 ; Cooke, Gums, Eesins, etc., 1874, 95-7 : Hooper, Agri. Ledt/., 
1904, No. 7, 79 et seq. The Dammar Bees, as the little insects that afford 
this substance are called, belong to the genus MeUpoim, or, as it has been 
called, TfijfoiKi. A resinous substance employed by several species of thi.s 
genus in forming their nests, is an artiide of commerce. It has been said 
to be chendcally allied to propolis, the substance used by the domestic bees 
to repair injuries to their hives or to stop up useless and objectionable 
openings. These very minute and stingless bees are met with all over India 
and Burma. Among the collections recently brought together some 40 
samples of wax, honey, etc., were identified, through the insects that accom- 
panied them, as being the product of species of Meliitonii. These came 
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from the following localities, the figures denotinff the number of separate 
samples to hand : Almora (2), Basin, Belgamn (2), Betul (3), Chhindwara, 
Coimbatore (I), Danioh, Dehra Dun (4). Dharwar (2), Kanara (2), Khaudesh 
(3), Madura, Nellore, Nilgiris (2), Bauch Mahals, Raipur (2), Ratnagiri (3), 
Rawalpindi. Samhalpur, Sitigbhum, South Kanara (2), Tenasserim and 
Tinnevelly (2). It will thus be seen that these insect.s are practically 
distributed all over India and Burma, and perhaps to a greater extent 
than was known to Bingham when he wrote his Hymenoptera. That dis- 
tinguished author describes tweb-e species, of which Melijxnui itt'i-icepn 
of Tenasserim is the most interesting, since it affords (or at all events, is the 
chief source of) the resinous substance known as Pwe-nyet. The follow- 
ing are the vernacular names for the specimens of Mel i potto recently 
procured : — hunti, hole, kuntali, poye, nasari, bhinhva, hankua, misri, nasri- 
jen, kosuiteni, kiilliada, musuruteniqa, moye byah, etc., etc. 

PWt-NVET . — The insects referred to are said to build nests in hollows within 
trees, crevices among rocks, and sometimes in holes in stone walls, etc. The interior 
surfaces of the nests are lined with a resinous substance, and the entrance is 
often formed into a beautiful projecting funnel also composed of a resinous sub- 
stance — the product for which these insects are valued. When the nests are small, 
the resinous substance (or bees’ -dammar) is not collected, but in the case of A. 
tivrirepM “ the trumpet-shaped structure of resinous wax which very often forms 
the entrance to the nests ” projects from the hole in the tree for a foot or more. 
“Home gives an interesting account of the finding of the nest of -if. rieyfoor**i«, 
and states that the hollow in which it was built was coated all over with a layer 
of black wax, and that the cells, containing a dark honey of excellent flavour, 
were globular in shape, pendent side by j'ide from the roof.” w. vuflvoyniH 
is apparently the only Indian species that has been systematically described. 
Whether the forty odd samples indicated above are one and all derived from this 
or from several species has not as yet been ascertained. Horne’s description of 
the resinous lining and the comb is most valuable. Mr. Parish is careful to advise 
us that he had not seen the interior of a hive of the pwe-nyet^ but he suggests 
that the external trumpet-shaped structure may be constructed by the bees from 
the resin of Miopea and other trees mixed with the oil of 

eni'puti imi'iM. Hooper {Kept. Labor. lad, Mus.. I904~o, 23-4) furnishes a report 
on two samples examined by him. It is, he says, a peculiar compound of various 
resins and gum-resins. In a fresh state it may be moulded to any shap^* 
constants were determined as well as its solubility in alcohol and ether. He 
promises a full report in the future, but for the purpose of comparison has specially 
studied the resins and oleo-resins of Hopen, Vatt'i'in. 0 ttnuriunt. and 
I’arpuM. So far, therefore. Hooper seems to confirm the popular opinion that 
pwe-nyet is composed of certain gums and resins collected by the insects from 
trees. Speaking apparently of the wax of the combs. Hooper further observes : 
** The wax of the species of has quite a different character and com- 

position compared with that of the true bees. The blackish colour, sticky 
consistence and higher melting point, acid and iodine values readily distinguish 
it,” According to Greshoff and Sach {Phann. Weckhlad.. 47, 933), the substance 
consisted of a mixture of 84 parts resin, 12 parts wax with 4 parts of an impurity 
insoluble in alcohol. The resin melted at 90'^ and the wax at 66®. But it is not 
quite certain whether they had examined the true wax or the pwe-nyet. 

Uses of Pwe-ayet. — “ The resinous product collected and used by the 
bees in making their nests is called pwe-nyet* by the Burmese, and after 
boiling in water and mixing with earth-oil or petroleum, it is largely u.sed for the 
caulking of boats. The right of collecting * pwe-nyet ’ is sold by the Local 
Government in Burma and Tenasserim yi^arly, and forms one of the sources of 
revenue under Elinor Forest Products” (Bingham, La. 560). 

IV. BEES’-HONEY. — The best names for boney are skakad, madh, 
madhu, salmi, sakt, poUe. ten, jenu, piya-ye, etc. The honey-bee would be 
shahd-l'i-makJii. 

It is not necessary to deal with this subject in detail after the treatment 
already gi\en to Bees and Wax. The regions of production of the latter are 
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necessarihr those of tlie former. Occasionally, hi'wcvcr, rhe u’ax is neglected 
end the prodnotiou ainl '<tie of rlic honey hectniies tiie important aspect. Honey 
is a plentiful ^vild product over the greater part of India, and is obtained al-o 
from bees in a state of semi-domestication, chiefly m the hills of the Pan]ah. It 
IS highly appreciated as an article of food hy the inhalutants of many parts of 
India. It is also employed to preserve friuts, and in the Kha-^ia hills, apparently, 
human bodies are s«'unetimes tempor<irily preserved in it. At certain seasons, 
due doubtless to the flowers visited ]»y the bees, or posMbly to the species of 
insect, the honey has intoxicating and even poisonous properties. The honey 
of the various species of Indian bees, mentu>ne!.l above, at all events varies 
considerably. The most abundant is that of a. dtn-**afa. which provides the 
greater portion of the honeys of the United Provinces;, the Central Provinces. 
Berar. Bombay, Madras and Burma. This is the insect of the Kimdahs. the 
lioney of which is collected in March and again in September. The March crop 
IS the best. ^Ir. A. Merv^^m Smith published in the Statesman in lsf»5 a most 
instructive account of the Honey and Wax collection of tlie ICimdah country. 
As this is representative of the operations pursued in the Xilgiri hills, in the 
W\'naad. in the Sattyamangalam hills and elsewhere, a fairly extensive passatre 
may be abstracted : — 

” A strong stake was driven into the groimd 15 or 20 feet away from the edge 
of the precipice, as a purchase for the rope, as it was beins lowered down the face 
o the precipice. One end of the cane-rope had a double loop, in which a Koo- 
ramber seated himself, his feet being supported by a short -stirrup of bark. A 
light, reed-hke bamboo, 20 feet long, armed with a reaping-hook at the end, 
served to cut the combs from tlie rocks. A small landmc-net below the sickle 
received the combs as cut. A liglit cord, running tlirough a loop about 10 feet 
above the head of the gatherer, and fastened to ih^ sickle-<^nd of the rod, enables 
the gatherer to use the rod as a derrick, which he can raise, lower, and swing to 
any position, without being inconvenienced with the weight of tlie combs in the 
net. When the net is full, he empties the contents into a large close-framed 
basket lined with leaves, which is suspended from a separate cord : and this 
basket is drawn up when tilled. The occupatu>n of gatherer is extremely danger- 
ous and requires steady nerves. In many cases the men are suspended 400 feet 
from the top of the cliti, with many hundreds of feet below them to the bottom 
of the precipice. These cane-ropes are immensely «trong and sttind more rough 
usage than one made of fibre, and they are also extremely light. Tlie suspending 
rope IS shifted about from place to place in aji-swer tu signals with the hand from 
Ijeiow, Immediately the bees are disturbed, they crowd round the gatherers m 
in\Tiads. The men are literally e<.*vered with a coating of bees from head to foot 
and present a mo-^r curious appearance, jii.^t as if they were covert^d with rusty 
chain armour, each link of wliicli is m motion. Tlie pungent smell of the wood- 
smoke from the bodies of the gatherers has a kind »■£ paralysing effect on bees 
and prevents them stinging. Tlie fligiit of bees thus di-;turhed could be dis- 
tinctly seen from where we were, half a mile off. and re-einhled a flight of locu.sts. 
Me could even hear the huinmmg noise made by the irritated insects. In about 
two hours all the combs within reach had been collected and the ropes were 
drawn up.” 

The next most important honey is that of . 4 . imtivu. an insect found here 
and there all over India, but semi-domesticated in the Khasia hills and the 
mountains of the United Provinces, of the PaiiMh and of X.W. Frontier Pro- 
^unces. It 13 accr»rdingly the chief source r,f the huney.< (»f Assam and the 
Panjab, and possibly also of Bengal. The third form is luinlly a commercial 
article, though when found in sheltered podti-ui^ it is sanl to be remarkably good. 
It is the iiuney of A. Tins is met with m the Central Provinces, Bom- 
bay, Berar, Madras and Burma. La-.tly, Mirne of the species of afford 

honey. This is incidentally alhi'Uel to by Hooper all through his review of 
the information recently collected by the Reporter on Economic Products. He 
tells us that it is often tainted with a peculiar odour, and lias a bitterish and 
^id taste. It has. hmvpver, a ccmsiderable reputation in many parts of India 
tor its medicinal properties. In some parts of the country ( Xellore) the honey 
'-'t the dammar-bee is said to be intoxicating, and in Kanara it is reported that 
the insect is senii-doraesticated. [Ci. InstituUs of Mann. lii.. 11!* . v.. 41 : 131, 

^te. ; Birbosf*. Coasts E. Africa and Malabar (ed Haki Soc ). IbT: Lawrence, 

S alley or Ka.<hmir, H95, 30»> ; Journ. Board. Agri.. liiOS, 33.5-9; Bee-keeping, 
Imp. Dept. Aqri., Ind.. 1901.] 
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BENINCASA CERIFERA, -Stn i. : FI. Bf. Iwl.. ii., (UB ; 
CucuRBiTACE j.. The White Gounl Melon, pethd. kumkra. etc., an ex- 
tensive elimber cultivateil ui Imlia ; native of .Japan anil .Java. 

Sown at the heginninir <*t the rams or iii the hot weather, it continues fruitiu^^ 
until the clo^e of the rainy sea-oii. The truit excrete?, a waxy hlotiin winch it is 
said can he made into candle'- The seeik yieUl a mild, pale Oil. The fruit 
possesses alterative and styptic propertie'?, and in popularly kiievai as a valuable 
antimercurial. It is <»Ko used a^ a \'e*jetahle and in curries or is maile into 
a kind of candied fruit called htshmi or heshim, sold at about 3 Ih. to the rupee. 

BERBERIS, Lhtit.: FI. Br. IniL, i.. luS-J ; Gamble. Man. 
Ind. Timhs.. 28-30; Pharwncotj. Ind.. i.. 64-8: Diithie. Upper Gnnp. 
Plain, i., 31-2; Hooper. RksoL in Jonrn. Soc.. Ixxiii., pt. ii.. 176; 
Brandis. Ind. Trees. 28—30 ; Berberide.p;. 

There are twelve »pecies of Barberry mentioned in the Flora of British India. 
They are not easily distinguishable, and the vernacular names are therefore 
proiiably indiscriminate. The products are common to tive or mx Himalayan 
species and may be dealt uitli collectively. The chief are the following : — 

B. aristata, do. . chitra. sundu. kasmaU tsema. 

B. asiatica, Roxb . kdmora. maU-kisat. chitra, etc. 

B. Lycium, Roy e. kaahmal. chotra, ambar-buria, etc. 

B. vulgaris, Lmn : kashmal, bedana, amharhdris. etc. 

Habitat — The entire Himalayan districts between »3.00') and lO.O'IO fe*^t. 
also the Xilgiris, Ceylon, etc., etc. The bu.shes often con-titute thickets many 
miles in extent. 

A Di'E IS obtained fr<>m the roots and stems, which is sometimes used in 
tanning and colouring leather. It wouUl seem that the colour exists chietiy in 
the bark and in the young w*.>od immediately below the bark. In the older wood 
there G les.s though better <pia!ity of dye. Barberry is perhaps one of the be-t 
yellow dyes in India, and the .supply is inexhauNtible. The seeds yield an Oil 
T he principal use of the barberry is. however, in Medicin-e. the parts employed 
being the stem, ddrhnlad. the friut. znriahk or zirishk. and the root-bark. 
A watery extract is prepared from the stem and root, called nisot or raaout {Taleef 
Hherter (Playfair, transh), IS33, »T). It isworthy of notice that thU extract has 
the same beneficial effects in the treatment of ophtlialmia which have been 
ascribed by certain Greek and other early writers to mamiras. The plants now 
known in India as mdmirdn seem, however, to be l optin Teeta, Wall., t 
fjrota $tia ttit . Wall, and tf’atlifhiantttn. Sweet The juice.s of the.se 

are still used as applications to the eye, and two of them, at least, contain 
berberine. In later times the barberry appears tj> have been extensively 
sought by European ocuUst.s, and it seems to have been the origin of the 
Lycium. whereof the empty pots were foimd in Herculaneum and Pompeii. 
[C/. Fluckiger and Hanbury, Pharmaco*j.. 33-5.] BerfterG-sticks. 1 inch tiuek 
and 12 to IS inches hmg. are fairly exten-^ively exported from Kangra and thence 
carried all over India isee Coptis, p. 405). 

Trade . — \‘arious preparations of the barberry are used in levers, the advantage 
claimed over quinine being that repeated doses of berberine do not cause depres- 
sion and deafnes.N. The fruit G given as a cooling laxative to children, and the 
stems are said to i>e diaphoretic and laxative in rheumatism. The berries are 
drit'd like ’ currants," and thus brought down to the plains. The Trade value ef 
darhalad is Ntated by Dyinock {Mat. Med. H'. Ind., 2S) to be Rs. 3^ permaund 
of 374 ib. ; of rusot. Kn. S to 1) ; <d ziriahk, Rs. ^ per Ib. Moodeen Sheriff [I.c. 15k 
however, quotes the wholesale price of ruaot its Rs. 35 per luaund. and the ret.ul 
price as Rs. 2J; per lb. He says that the fruit {ziriahk) may be had at Rn. }>er 
maund (wholesale), or 0 aunuN per lb. (retail). Kanny Lall De\' gives tlie 
price of the extract {ru-^ot} a- 8 annas per lb. 

[C/. Paulua .Egintta (Adams, transh). iii.. 230 : Birdwood and Foster, E I G. 
First Lttterbook. 24jl. 480 ; CIuNiu.s. -4rom, Hiat.. in Hist. Exot. PL. It'iOo, 163-4. 
.Mnodeen Slieriff. Mat. -IGd, Mad., ISOl. 13—5; La\tTence, VulUy or Kashmir, 18**5. 
74-6 ; Kanny Lull Dey. Indig. Drugs Ind.. 1806. 46-7 : Kept. Cent. Indig. Druo' 
f'rafiTii., i. 13; Journ. Linn. >or., 1891. xxviii . 311-2; Pharm. Journ.. I0*d. 
32i. 40'J-3. 262; Bhaduri. Rept. Labor. Ind. Mas.. 10*12-3, 28-0: HanauseU. 
M,rni. Tech. Prod. (Wintoii and Barber, transh), 1007. 250; etc., etc.] 
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BETULA UTILIS, Don, : FI. Br. irmiihu^. ^Iru} . lad. 

Timbs., 668 ; Phannacog. lad., in., 359 ; Cupclifer.e. Tke Indian 
Paper Birch, hhujpattrn or hhuj-patar. bar), shdk, takpa. phuspat. bhiir- 
lapatra. etc., etc. A inoJerate-sized deciduous tree forming the upper 
edge of arborescent vegetation in the Himalaya (14,(yj0 feet). 

By some of the hill tribes tlie bark is regarded as more durable than paper, 
and it is well known as the material upon which tlie ancient Sanskrit ilSS. of 
N^orthern India were written. It is widely used for writing medicinal charms and 
is said to be found in every druggist’.s shop. Its uses are) however, varied ; for 
wrapping up parcels, for surrounding liookah-stem.s, for umbrellas. lor water-tight 
roof-lining, and apparently sometimes also for clothing. Minute strips are used in 
certain forms of tie-dyeing. [Cf. Ind. Art at Delhi. 11103, yoimger 

branches are plaited into twig bridges. It has also certain aromatic ami antiseptic 
properties. The leaves are loppied for cattle-FoDDER, and the timber i- exten- 
sively used in the inner arid Himalaya for building, since it is elastic, seasons well 
and does not warp. [Ct. Tulee; Shereef (Playfair, transl.), 1833, 48 ; Lawrence, 
Valley of Kashmir, 18'.)5, 08-9, 79; Journ. Aoc. Chem. Indust.. 1900, .xix., 1141.] 

Another species, B, alnoldes, ttam , piiya iidish. shdul. shakshin. etc,, of the i'*iiter 
Himalaya, the Ixhasia liills anH Burma, has a bark wdiicli constitutes an important 
article of Food with the Lahupas in the moiuitain-tracks of X.E. IManipiir 
In the upper tracts of Kullu, where earthenware vessels are procurable w'lth 
difficulty, the outer bark is peeled off in long strips and bound aromid water-pots 
as a protection. The Tijibeb is valued in Xepal for strength and durability. 

BEZOAR.— This is the padzahr or pazafir of the early Persian 
writers, a name which usually denotes an antidote or alexipharmic. The 
word comes into English through the Arabs, who wrote it hazahr. The 
true hezoar is a stone or concretion found within the bodies of certain 
animals, more especiallv the Persian Wild Goat ((.'ttjifti 
(Blaniord, Fa. Br. Ind. {Mammalia). 503) (.see p. 743). 

Sources — Moodeen Shenff (Ind. Phnnn.. supph. ()8-70) s<iy= there are many 
kinds or qualities, accortling to the animal Irom which procured, such as Goat-, 
camel-, fish-, snake-6eroar, etc. The la.st nieniioneJ is generally called Sn'.a.ke- 
STONE. But there is no foundation for the very general belief that snake-stone is 
procured from the head of the snake (see p. 141). Some writers classif.v the 
bezoara into animal and mineral, the last being a tossil form and pu.ssibh’ often a 
coprolite. So also numerous references are made by writers on this subject to 
false or artificially prepared bezoara. fabrieateil apparently from calcined bone. 
Certain towns are famed for their bezoars, such as Diu and Goleunda. 

Chemical Examination. — Dr. Davy was apparently the earliest author to ex- 
amine these stones chemically, and his description of them has been drawn upon 
by the majoritj' of subsequent writers. Taylor formed nine groups, three being 
phosphates (of lime, magnesiimi, or of ammonium and magnesium), one oxalate 
of lime, and the five other.s mostly mechanical nr obstructive accumulations 
such as hair, vegetable-fibre, ambergris, etc. Jlilburn observes that the genuine 
Oriental hezoar is commonly of an oval form and between the size of a hazel nut 
and a walnut; the larger it is. the more valuable. It is externally smooth and 
glossy, and is composed of several layers. The colour most prized is a shinunr 
olive green. It has a peculiar smell but no taste. Can b*' .scratched easily by 
a penknife, and when applied to the tongue or any moist surface adheres firmly 
and absorbs the moisture. The supposed virtue as alexipharmics depends upon 
this power of absorption, but in Europe it lias been proved that they ha\'e no 
special chemical or mechanical merit ui support of their varied reputation. [Cf. 
Watts, Diet. Chem., 1883, i., 584.] 

birds ; Blanford and Oates, Fa. Br. Ind. (4 vols. on Birds) ; Jerdon, 
Birds Ind., 1862-4 ; Henderson and Hume, Lahore to Yarkand. 1873, 
170-304 ; Hume, Scrap Book; also Nests and Eggs ; Oates, Birds of Bur- 
mah : Barnes. Birds of Bombag. 

From the standpoint of utility the study of the birds of India might 
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THE ECONOMIC BIRDS OF INDIA 

leferred to several sections, of wMcli the following, taken up in alpha- 
hHtkal sequence, may serve to exemplify the chief facts and products 
ot value ; — 

1. Birds associated with Agricultural and Horticultural 
operations, either heuehciallv or injuriously. M . L. Sclater {Ind, 
Mas. Ao?es, ii.. 1L91 gives the toilowing as the chief insectivorousj or 
helpful birds : — 

the Hedge Sparrows: BraoUffpt^vtjtfiuw. Ground Babblers; 
4 apvitnuifjiiiiv. Goatsuckers; Creepers; ioraviidtv . Rollers; 

i yateyoiK»* 1 itiu\ Babbling ThrusheS ; i ncmlitUp. Cuckoos ; 4 Swifts ; 

Drongos or King Crows: JiivuHfiittidw. Swallows; t.<f nUdtp, 
Shrikes and Minivets ; t loras and Green Bulbuls; nevftindw. 

Bee-eaters: Wagtails and Pipits; ^ruspivapidtp. Fly-catchers; 

ra I'ttdortn'u ith i »np . Crowtits : t*ipid4e. Woodpeckers ; Ground Thrushes ; 

Sintif iitinfp. Red-starts and Robins; sitJcipoUntp. Chats; syividtp. Warblers; 
Tittteiiimp, Solitary Babblers ; Trogons : and i the Hoopoes. 

In addition to these the following partake of a mixed diet, and are partly 
insectivorous and partly fruit and grain feeders; — ,4.i€tndidfe. Larks; 
ttruchyiiadinw, Bulbuls ; Dictpidtp, Flowerpickers ; FyingiiUdw, Finches ; 
Gyttid€p. Cranes: Waders of all sorts; Xcffat'itiidfp. Sun-birds; 

0tyififid4P. Orioles ; otididtp. Bustards ; Pttyimp. Tits ; FUanianidtp. Pheasants; 
natiidw. Rails; sibUnw Sibias, White-eyes, etc.; sittidie. Xuthatches ; 
sfuynidtp. Starlings and Mynas ; Tett aonidtp. Partridges ; Turdidtp. Thrashes ; 
and Tiivtiiphifp. Button Quails. 

It IS highly important that the majority of the above-enumerated families of 
birds fhould be protected against ruthless destruction. The conditions and 
necessities of India are, however, so very different from those of Europe that 
legislation, easy of application m the latter, often becomes next to impossible in 
the former, where the customs of the people, their complex vested interests, their 
nninense nuraher< and the vi^tness of the territory they occupy, are facts of 
jiipreme moment in the* enfurcement of even urgently needed legislation. To 
Surg»‘on-CTeneral Ge'Uge Bidie. C.I E , is due much of the credit for bringine about 
the existing Indian legislation for the protection of bird-s. In 18S7, however, the 
Government of India brousht into force a l.iw i-t the “ Protection of Mhld Birds 
and Game |Act xx. of 1887) ; this allowed Local Governments to define 
Wild Birds and to fix the re(iuired close s-eas^m witliin which it became illegal 
to possess or sell certain birds. But as its operations were more or less restricted 
to Cantonment and Municipal limits it exercised little repression on the most 
objectionable aspects of the traffic, namely, the slaughter of plumage birds in 
the rural tracts. Accordingly first the Madras, then the Bombay and finally 
the Panjab Government sought permission to extend the provisions of that 
Act Philanthropic institutions and individuals also continued to press on 
the attention of the Government of India the desirability of amending the 
Act. After a full consideration of all the circumstances and evidence His 
Excellency Lord Curzon m Council issued a Notification (Sept. 19, 1902) which 
prohibited the taking by sea or by land out of British India skins and feathers 
oi .ill birds other than domestic except (a) feathers of ostriches and [b) skins 
an<i feathers expnrteii as bona fide specimens illustrative of natural history. 
Thus an efiectual check has been civen to the reprehensible and destructive 
traffic, for since no foreign market is now open to the fowler, the trade is prac- 
tically destroyed [Cr. .Jouni. Boinh. Xat. Hi-if .S'oe., iv.. 124.] 

But fortunately few the purely insectivorous birds are either attractive 
in plumage .ir in demand as edible birds. The exceptions are all the more 
recrettable, viz. {a) The Blue .Jay or Indian Roller, indica, the 

yvihmt, ^abzak. ta.^. pdlu pitta, knttu kadef\ etc. — one of the most abundant 
and typh'al of Indian bir.Ls. It is sacred to Siva and a constant associate of 
the homestead and viHace lands. Its brilliantly coloured blue plumage led to its. 
wh< lesale de.struction. many thousands of skins being annually sent To Europe. 
ih) The Purple Sun-bird or Honey-sucker, the shakar kkora^ jugi jugi, than kudi. 
etc. ; T% ' ently a deplorable trade had been organised in expc>rting the skins of 
‘his be.tutiiul and mot-i useful bird. Happily the roller and the sun-bird will no 
he.gt r be tr,)ppe«l and .snared, for the loss of the foreign market practically 
meaiiS the di^^cuntinuance of the 4leraand, 
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With regard to ti\e second group it is probable that some of theui do nv>re 
harm than good to tlie crops amongst winch they are to he ti'jund. Their pr>- 
tection is not. therefore, so necessary, a n« I those of them th<it are utilised ec'^no- 
mically or industrially will be dealt with in further paragraphs. 

2. Birds often Reared in Cagles, etc.— F. Finn {Cage-Bir<ls 
of Calcutta, in Journ. Bomb. Xat. Hist. iSoc. (reprinted from The 
Ibis), xiv.. 564-78) furnishes full particulars on this subject, and to 
that valuable paper the reader is accordinglv referred. 

The following alphabetical enumeration gives the names of the birds ino-t 
frequently seen in confinement m India, as also the reference (within brackets) 
to Blanford, where a full account of each species will be found : — 

Acanthis fringillirostris, the Indian Linnet (li.. 

Aeridotheres tristis, the Common 2dyna (i., 537). Baber, Ernpern’ <jf 
India {Memoirs, lol9-d5. 319), and Abul Fazl in the Ain-i-Akbari (Jarrett, 
transl.,m., 121) call this the .Si^drnC*, and the latter characterises it as an aatoni'-huig 
talker. [C/. E. H. A., Times of India, March 25, 1890.] 

GaCCabis chucar, the chnkor or Himalayan Partritlge (iv.. 131), 

Carpodacus erythilnus, the Indian or Rose Finch (u., 219). 

Coturnix communis, the Rain or Grey Quail (iv., 114). 

Chloropsis aurifrons, the hurriba or Gold-tronted Green Bulbul (i., 234:, 
Cittocincla macrura, the shama (ii., 118). 

Dendrocitta rufa, the Indian Tree-pie (i., 30). 

Dissemurus paratUseus, the hhbnraj or Liirger Racket-tailed Drongo (i . 325,', 
Dryonastes chinensis, the Black-throated Laughing-thrush (i., 74). 

Eudynamis honorata, the Indian Ivoel (in., 228). 'The Ain-l~Akbari {Lc. 121) 
observes, “ Romance sings of its loves as of those of the bulbul.” The Emperor 
Baber {l.c, 323) describes it as the nightingale of India. 

Eulabes intermedia, the Nepal or Talking Myna. The Indian Grackle fi . 511). 
This seems to be the pinddweli or meimi in Baber's Memoirs, and \'iiiC'h in 
the Ain-i-Akhari is said to imitate the human voice and to speak with great 
distinctness. [Cf. Thevenot, Travels iif, Levant, Indostan, etc.. 1687, lii., 68.] 
Francolinus pondlcerianus, the titar or Grey Partridge (iv., 139). 

Galerita crislata, the chendul or Crested Lark (ii.. 337). 

Garrulax leucolophus, the White-crested Laughing-thrusli {i.. 77) 

Hlerococcyx varius, the Bram-fe^'er Bird, The Common Hawk-cuckoo or 
kupak (iii., 213). 

Melanocorypba bimaculata, the Calandra Lark (ii.. 323). 

Molpastes bengalensis, the Red-vented Bulbul (i.. 271). [Cf. E. H A., /.c.. 
Dec. 7, 1898.] 

Palseornis cyanocephalus, the Blossom-headed Paroquet (in., 251). 

P. nepalensis, the Large Indian Paroquet, chandfuna (lii., 248) 

P. torquatus, the Rose-ring Paroquet, tota (iii., 250). Baber (^c.) alludes to 
this bird. 

Pomatorhinus schisticeps, the Scimitar Babbler (i., 116). 

Turtur communis, the Turtle-dove (iv., 42). 

T. risorius, the Indian Ring-dove (iv., 46). 

Of the imported bird-^ a long list might given, but it is only necessary to 
say that a fairly large trade exists in canaries brouglit from the Straits and China : 
the Java Sparrow has become iuchmarised and the Malayan 

Lorikeet is extremely popular. It wouUl appear that Cockatoos were imported into 
India as long ogo as in tlie time of Jah.niyrir. for Mr. Finn tells us he has .-'een 
a picture of that period depicting a yellow-crested species. The sa.nie ob'-erver 
points to the significant fact that there is a l.iraer percentage of inse'‘ti\ orous 
and frugivorous birtU reared by Indian bird-fauciers than m Europe, a circum- 
stance that has led to the creathin, as a village craft, of the practice of collecting 
and selling live insects, white-ants, etc., for these birds. Some years agi» it was 
suggested that one solution of the periodic plague of locasts that here and there 
annually invades India would be to collect, ilry and export tliese as 

food for the cage-birds of Eiuope. No one would seem, however, to ha%'e acted 
on that suggestion. [Cf. Agri. Led<j., 1893. Xo. 2.] 

Falcons, Falconry and Hav^king. — The bird that was formerly (and 
to some extent is still) ino--t prized for liawkiiig is Fntro ityn'urimitftr. 
the shdhin Falcon, the male of which is called kohda and tiie female kohi. In 
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the South of India it is known as jatroluin and irallur. To a less extent 
ifttftt pprrtft'tHUM. or hht/n\ deqn <»r British Falcon is aho valued. A few 
othr-r Specie'S are occasionally seen trained to strike, such as F. .h'yuf"*'- the 
LaL'jjrar F<ilc()n, and f. i the Saker Falcon. 

Nikitin (a Russian who travelled in India from 146S-74) mentions the fact 
that the Grand Duke Iw’an III. sent a present of falcons to the Shah of Shirvan. 
The A)n~i~Akbari (Blochinann, transL, *293-4) gives many particulars of interest. 
In fact a very extensive senes of authors might be quoted in support of the 
antiquity in India both of the training of and hunting with hawks. Jerdon 
a most interesting account of the Indian methods. As this is reproduced 
m BlanforcVs Fninm of British India (lii., 416-7) it can be consulted by those 
interested. Montgomery Martin {Hist. Topog. and Nfah E. Ind., ii., 148; 
111 ., ISO. 579) speaks of the falconer as the ynirshelcari. In the Kangra (Gazetteer 
(1897. 99) we read of Hindu traders called paprdlaa, who come from Amballa 
and Patiala to purchase hawks, which they teach and then sell at a profit in 
the plains. Tie Madras Mail (July 5, 1898) gives many details (derived 
chiefly from Oates) regarding the catching and rearing of hawks in South India. 
[pT. Thevennt, Trcn^N m L^-i'ant^ Indo.^tan, etc., 1687. iii., 38: Taleef Shereef 
(Playfair, transl.). 1833, 140.] 

3. Birds, Edible. — This is necessanh' a verv- large and important 
aspect of the studv of Indian economic birds. It is readily referable 
to two sections, ^z. domesticated and wild. The former embraces the 
varied assortment of birds usually classed as “ poultry ” and the latter 
corresponds to the ” lesser game.” In the Dictionary the edible birds 
have been discussed under the following groups ; — 

(a) Ducks, Teal, Geese and Snans, — This corresponds to the 
.liisf/ms or Xatti fores. Blanford, l.c. iv.. 411-71 ; E. C. Stuart- 
Baker. Journ. Bomb. ^at. Hist. Soc.. xi. to xv. The domestic duck and 
goose are the most important birds of this assemblage, but the common 
wild teal, \effiinii rrrrra (Blanford. l.c. iv., 443) is universally eaten, 
and sometimes reared (or fed up) in a state of semi-domesticitv. In 
Madras Presidency immense flocks of domestic ducks are herded on 
the flooded fields, their eggs beiii" an important article of export to 
Burma. [Cf. Ainslie, Mat. Ind., 1826, i., 441 ; Campbell. A Successful 
Duck Farm, in Agri. Gaz. \.-S. Wales, 1898, ix., 1377-82 ; Monier- 
M’illiams, Buddhism, 52.5.] 

(b) Game Birds; Hume and Marshal, Game-Birds of hid. ; W. L. 
8clater. l.c. ii.. 117-21. This includes examples drawn from manv families 
such as the Bustards. Cranes, Ducks. Pheasants, Pigeons. Plovers. Quails, 
Rails, and Snipe. 

Sclater gives the following as the birds commonly eaten or brought to 
market: — < aia mireii.i hi'(f../ii/.(n.-r./(<,.the baghaira Ortolan; riiainUrins /ii/i ii*. 
tlie Golden Plover; the Gadwall ; ficoniti tvunt- 

t'f la , tlie marnkjor or Beefsteak Bird; loinatha inffrkiteriia' the kahutar 
or Black Rock Pigeon; intafnin- vinatnunis. the Batter or Grav Quail; 
^ ravapan pUa ttifontf i aH. the hnrrial OF Green Pigeon; ikafita aenta. the 
Pintail ; F.apatlatiH edtrafilftii. the tokdar sokan or Bustard ; FrttmntiaaH pietuM. 
the Painted Partritlge ; FraavaiiimH raiyarin. kalatitur or Black Partridge j 
r-aitffain nt0rnta. the I\ hite-eye ; FttUffttfa rajina, the Red-crested Pochard t 
f’alliaoifo (fulliiiaria. the Common Snipe; f-allinaytk Hfrenttra . the Pin-tailed 
Sinpo; f^aflaperdi r fi/adirt^tis. the Red SpUT-fowi ; tvnrnyiitoaH. the 

lar’ah-innrgi or Jungle lowl : ttnuativuti. the Gray-fowl ; Oran a nfiifon*-. 

tile idaru.^ or .’urH.«»-Cr.ine ; Haaharn tTrirrifreexi. the Hoiibara Bustard ; 
H!!tl,<-phaHianii*i €‘hirttftaM, the Pheasant-tafled Jacana ; f\ettapau raroman' 
df'ita iiasi. tliM (,’i>tton-real ; the hanfdar or Kyal Partridge ; 

M'ara t rislataH. mor or IVaeOek {Tahi't Sherecr. l.C. 15S) ; FforaeleM ejraMtUM. 
kuhor or SandgroiL^e ; t/m^rtitteduia oit'eia. the Blue-winged or Garganey Teal; 

tlie rhara.^ or Florican ; Totantr^f 'alirtrifd. the Re<l 
shank- or •'?nip[iet ; tUi I Ttttatiit*, ffinreuia. the Spotted Sandpiper or Snippet. 
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Pheasants and Pigeons 


With slight iiioilitications to meet local supplies, the above enumeration is 
representative of the traffic throughout India. For particulars consult the 
further popular sections given below ooncernuig the Edible Birds. 

(c) Ortolans . — The true Ortolan (Emherizn horlnUnm) occurs only D.E.P., 
oceasioiiallv in India, but the substitutes for it are the hnrgeJ — Social "'t., 497. 
or Short-toed Lark {f'<tJnuilre1Ut hravlnithtctijUi ). the duri Ash-coloured Ortolan. 
Finch-lark (Eurrlnifniiifn arisen) and other allied species abundantlv 

met with on the plains of India. Buchanan-Hamilton (Hist. Ant. and 
Hint. Beng. (ed. Wontgoniery Martin), 1807-13. i., 226 ; ii., 118, -506 ; hi.. 

186) makes frequent mention of the ortolan. 

(d) Pheasants, Partridges, Jungle-fowl, etc. — The tlnllinfe ; Taleef D.E.P., 
iS'/icrec/ (Playfair, transl.). 1833, 113; Blanford, l.c. iv.. 61-146; Hume vi., pt. i., 
and Marshall. Game-Birds, 183 et seq. ; .Journ. Bomb. Xat. Hist. Soc.. 

xi., 228: xii., .373-7; xiii., 521; Ball, Jungle Life Ind.. 338; Sander- pheasants 
son. Thirteen Years Among Wild Beasts. 117 ; Forsyth, Highlands Cent. 

Ind.. 130-1 ; Finn, I>td. Pheasants, etc., in Ind. For., 1902, .xxviii., 

228. 277. etc. ; 1903, xxix.. 116, 205, etc., etc. (lonu and valuable articles). 

Excluding the poultry from present consideration, there are something like Simla Supply. 
00 species of wild pheasants, partridges, etc., which are systematically shot and 
eaten. The majority inhabit the hills, and are. therefore, but rarely seen m 
the bazars of the larger towns of the plains. In Simla, for example, there is 
H regular supply of the chir, kdlij. and mondl pheasants ; of partridges the 
han-titur or kaindat, and last but by no means least, the chakor. The horned 
pheasant — ieimr or argus — as it is sometimes called, is also occasionally seen. 

These and many others are mcluded by the Sanskrit authors under the category 
of vishkira or birds which scatter their food. The .itn-i-Akbari (Gladwin, transl., 
i., 267 ; ii.. 136 ; also Blochinann, transl , i., 63) mentions several forms and alludes 
to the practice of catching them by means of call-birds, a method pursued to Oall-birds and 
the present day. One or two are favourite cage birds, especially the cjuail. and Traps, 
are reared for the purpose of fighting (Ainslie, Hat. Ind., 1826. i.. 288). Others 
are much prizeil on account of their plumage (e.g. monul and argus). So informa- Game 
tion exists as to the extent id' the traffic m these birds, but it may be affirmed Laws, 
that the huge annual slaughter has for many years called urgently for the pro- 
tective game-laws which have only just come into oper.uion, [The following 
publications, asaorteil provincially, will be founil to contain useful local par- 
ticulars ; — P.VN'j.\B : S'rtil. Fepls Hazara. 1S<>8; Banna. 1879; Ludhiana, 

1878-84. Game-birds, pheasants, etc., are freijuently mentioned in the .Memoirs 
of Baber, written about l.jl9. and the lujeh. to which he makes special reference 
(320), appears to be the mondl. Centr.vl Indi.x : For.sylh, l.c. 1889, 54-7. 

Kash.mib : LauTence, l.c. 118. Exited Provinces; Gaz., iv.. 243. Boir- 
B.VY ; Gazetteers Kaira. Panch Hahals. Ahmedahad. Batnagiri. Tkana, Kanara. 

Belgauni, Dharwar, Satara. Mysore; Rice, Gaz., i.. l-IS.] 

(e) Pigeons and Doves; Blvth. Ann. and Mag. Xat. Hist.. 1847, 

-xix., lUl ; Darwin, Animals and PI. under Domes.. 1868. i., 131-221 ; 

Rice, Squab Eaisimj. in Farmer s Bull.. l .S. Dept. Agri.. 1903, No. 177 ; 

Blanforil. l.c. iv.. 1-32. It does not seem iieeessarv to deal with 
this subjeet very fully. There are some 10 wdil species known and 
valued, and in domestication practically all the breeds met with in Europe 
are to be found in India, and a few seem even to have originated in that 
eouiitrv. 

Pigeons are closely connected with certain traditions of the Muhammadan Methods of 
faith, hence the birds are often protected in certain localities, such as at Mecca, 

They have been reared for pleasure from the earliest times of the Moslem nobility 
ot India. Baber iilemoirs. 7) tells the story ot the death of Omer-Sheik 
Mirza in 1494. throueh havmg been precipitateil from his pigeon-house. In 
tile A>n-i-Akbari ^1599) full details are given of the methods adopted for rearing 
and training pigeons. Tumblers, carriers, pouters, etc., are mentioned, but it Tumblers, 
seems doubtful if the luckeh or lui/gim of the -4rn, ideiititied by Blvth as having 
been the fantail, was so or not. tiiough that name is coiiimonly given to them Fantails. 

1.33 
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THE ECONOMIC BIRDS OF INDIA 

at the present day. The kokah pigeon, the voice of winch sound- line the call 
to prayer, and the hnijhuh. wh.ich utter-^ a peculiar .>oand lu the early morning, 
as also the <mhn-'juhus mav have i>een trumpeter.- and laugher.-. The was 

doubtless a gmund tumbler. One td the special and luucli-prized. feature- of 
Indian pigeon'^ i< remarkjible way they return tij the d‘>veeote uii a certain 
signal beme siven. 

In some Hindu towns. ~'n h a's Jaipur in Rajputana. pigeons exi-t in a senii- 
wild condition. A ra* e ot the }»lue rock has simply been allowed to breed un- 
disturbe<l for countle-s ad:e- Thi- bird seem.- to differ from the English -took 
in having the lower part •>! tlie back a-hy. instead of pure white, hence it- separa- 
tion as Baber -peak.- of the Indian roek-pigeoiis as 

I'eing smaller and more -lender than the Central Asiatic bird, and a.s having a 
sharper <-ry. 

Pigeon- are mucii valued bv many olas-es of pei')ple as Food, and the traffic 
in them all over Indi<« mu-t be exceedingly great. They are usually brought to 
market alive, and fed ir.an ilay to day by the traders. In Calcutta they are 
stored in large flat ba-ki-t-. the ov.-ner reeding them by squirting from his «jwn 
mouth into the gullet- of the bird-, one by one. a small quantity of grain and 
water. \Cr. Settl. Bejtt. J) eht/f, ISSJ. -20 : E. H. A,, in Times of India, May 1S99.] 

(/) Poultry and Eggs . — This may be accepted as embracing the 
Domestic or Common Fowl, the Guuiea-fowl, the Turkey. Ducks, Geese, 
Pigeons, etc. Since some of these birds are discussed in this article under 
their respective name', the present remarks may be restricted to the Fowl. 
It is fairly generally m cepted that all the Domestic Fowls of the world 
have been deriveil from thilliis /'muii/hieiis. a bird met with in its 
wild eondition throughout the lower Himalaya from Kashmir to Assam, 
and from the niouhtams of Burma to the Malay Peninsula. Sumatra. 
Sunn aii'i Coehin-Chm.i. Ir would seem probable that it was first domesti- 
cated lu the Malav .lud introduce'l into India iir that condition. It is 
mentioned m the ot Mnna. and appears to h.ive leached F.urope 

about B.r. The wild bird. It has been observed, when rearetl in 
captivity or when (.ros-ed with the doiiiestii fowl, is more fertile when 
procured from the east than from the west of the Bay of Bengal. A 
few special breeds may have originated in India, such as the Chittagong 
and the Sooty Fowl. Examples of the Frizzled Fowl (a bird with the 
feathers curled backwards) and of Jumpers are not uncommon, the 
latter more especially in Burma. 

Considering the importance of the subject, remarkably little of a trustworthy 
nature has been published regarding the Indian domestic fowls. Ibn Batuta. 
JIarco Polo, Vartheiiia. Lin.'Clioten. Dampier and many other earl.v tras'ellers 
make special reference to the iiualit.v, size, and abundance of Indian fowls. 
Hove {Tour.i ,n Guiarat. ftc.. 17ST. SO) says: "In this countr.v fowls are 
prodigiously large, and ,ire called by the Europeans Colomb fowls. They breed 
them now- .iloout Sur.it in abiuidauce. . . . Some i-if them are .'o large that they 
are often mistaken by str.mger^ for turkey'." It is difficult to conceive why the 
early travellers m India ..o uniformly speak of the fowls seen by them as " larcre." 
The ordinarc- fowl of India to-day is a very .small and very inferior representative 
of the fowl ot Europe. 

Jlention has been made of Chittagong fowls, and it may lie adileil tliat it 
is customary ti-> read of them as a peculiar and ^-ahl^^ble race, characteristic of 
E.isterii Beiig.il, In tlie Benizal Administration Report (lUUl-O), for example, 
the oliservation c.ccurs tli.it " the best poultry comes iroiu Chittagong and the 
hill tracts, and are shorf-k-gged, l.irsre-GKhed birds, much resemhling English 
fowls ’■ The jumper " ot Biu'ma is an exceptionally short-legged bird, derived 
doubtless direct troin the ( liittauong breed Further to the east, the Coclun- 
Chnui breed would ajijiear to luve originated. Game-cocks have from tune 
luimemonal been speei.illj- reared m riiiin.v district' of India, and in some 
I'M alines ' ock-hgiiting ha', from the most ancient tune', been a favourite 
p,i-tuiie. .>oniier.it i To:/ uiu Ind I >r . ITS'I. v.. 113) say- he tliinks the hird~ 
S{)e' i.iUy reaied tot fjek-tightuig ate derived from the indigenous wiki specie-, 
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and thus is led lo htdieve that the domestic fowls ot the world may c-jiue 

from India. The .special association of Chittagong, however, with the game- 
cocks of India has little more to justify it than the early a■^r^oclation of the turkey 
with Calicut. Montgomery ilartin, compilmg from Buchanaii-Hamilton, speak- 
of the people of Assam as keeping game-cocks {E. Ind., iii.. 071). LauTeiii.e 
tells us that in Kashmir capons are specially reared for the table, but in India ijipous. 
as a whole little or no attention appears to be given to special methods of breed- 
ing, feeding, etc., of fowls for the table as distinct from those reared for the 
supply of eggs. Bernier {Travels^ 16o6-bS (Constable, Or. Misc.). ISOI, i.. 

251) attributes this to “ the people being tender-hearted toward ammah of 

every description, men <mly excepted.” "The markets are amp]\- supplied. 

with fowls tolerably good and cheap. Among others there is a small hen. 

delicate and tender, winch I call Ethiopian, the skin being quite black.” Ltkuopian Heo. 

Inspired possibly by Marco Polo. Linschoteii (who was by no means as 

accurate an observer as Bernier) affirms that the flesh of the so-called Ethiopian .. 

as also the bones are black. [Cf. also Thevenot, Travels in Levant. Indosian. etc., ~ ow . 

1687, iii., 51.] Tegetmeier {Poultry Book. 265-S) gives full particular-s ot these 

so-called " Xigger-fowU ” (the Sooty Fowls of some writers), and it need only 

be added that they are by no means common in India. Jolin Leo (Africanus) 

{Geog. Hist. Africa {Pory, traiisl.), 1600, 314) describes the incubators in u.^e iti known." 

Egj'pt during the lUth century. 

In the more populous parts of India (Bengal especially) fowls, like many 
other articles of food, have risen in price considerably within the past 20 to 30 
years. At the beginning of that period four large or eiuht small fowls couM 
have been purchased for one rupee, while at present they cost 4 to 12 anii^s 
or even one rupee each. [Cf. Scott, Dorn. Ponlt. knoivn to the Jeics. Mem. 

*S'oc., 1830. vi., 301-401; Wilson, Orig. Dorn. Poult.. 402-16: Low. Hi't. 

'Lenasserim, Journ. Roy. .4^, -S'oc., ii.. 272: Anderson. Mandalay to Monivn. 

16; Hoey. Monog Trade and Manui. A”. Ind.. 152: Voelcker. Improe. Ind 
Agri., 405 ; LawTence. Vcdley or Kashmir. 365-6 : Collett. A.B.C. Guide to 
Rearing Poultry, Ind. \ Isa Tweed, Poidt. Keeping in Ind. ; Mg Poult., by 
“The Indian Henwife ” : Mackenzie, Popular Poidt. Keeping ; Wright. The Book 
Poult. ; Xunierous writers m Indian public press such as m Bomb. Gazette. Aug. 
iSitj : Madras Mad. Feb. 1806 (report on the Dwiar Poult. Farm); Ind. Agr,>t. 

Feb. 1898 : McCue and Bradshaw, Poult . in Agri. Gaz. A' -.8. TVa/es. ISOS, ix.. 894—7. 

1161-80: Planters' Ciaz., Oct. and Ab-v. 1899; Pioneer, article by “ Camellia. ” 

Feb. 1900 ; Ind. Agrisf.. May lOOO (a report on Poult Rearing in Beng. at tue 
Model Farm of Pakur) : Poult m Ind.. in Imp. Dept. Ag>\.. Pampul. 

Xo. 23, etc., etc.] 


trade in egos. — Mention has already been niade the production of Ducks' 
eggs in Madras Presidency for the Burmese market. Though all large towns have 
regular supplies eggs, nothing can be learned as to the sources on which they 
depend. It would thus seem as if every great centre pioduced its own fowls and 
eggs, within its immediate neighbourhood. In the official publication Pnce.'i find 
ages 27i India, certain particulars are furnislied regarding eggs in the Western 
Fro^idenoy. A rise in price lias on tlie whole taken place, but in Bombay- to^m 
thi-s la not material, as eggs sell at 4 to 5 annas a dozen. Taking the years 1871- 
75 as being 100. they sold in 1901 at 107. m 1902 at 100, and in 1903 at lu.'l ; 
in Sind at 127 : and in Central India and Rajputaua at 118. The traffic in Ei^g 
Albumen is important. An article m The Indian Agriculturist (Feb. 1898) re- 
views ail account that appeared m a Burma paper of the Chin-hiang Cmu., 
tirade in that substance. Ducks abound in the neighboui'hood, flook.- 'O' 4.ihm» 
to .3.(»O0 being not uncomini'n. The eggs are broken and the white -r-parate.l 
from the yolk. The white or albumen is used lu dyeing, being larg^/ly exp.nced 
for that purpose to Europe, and the yolk, used m the dressing of o^rtam le.ither, 
m much demand in Europe. The Diplomatic and Consular Report i loul. 
Ac. 2601, 10) gives the returns of the Chinese traffic in egg-volk It ro-e ironi 
13,788 to 22,533 cwt. 


D.E.P., 
i.. 160. 
Eggs. 

In iua Sapplie.'. 
iTice. 

Mouraen. 

Li.'Eii Xr 1 le. 

Yolk. 


\Cf. Ainshe. Mat. Ind . 1826, 117, 2S8; O'Shaugluiessy. Beng. D>sp.. 6''t'i-7 ; 

Foyle, Prod. I.'^inglass, Hoiw^hcTQOv.Thirty-fb't Years -nEast. u.. 320: •iriiii, 

Pharm. Ind.,'2S\ ; Simmonds. Wa-^ite Prod.. 1876. IIS; Hoey. M'juog. Trade ai-d 
Manuf. A’. Ind., 1880. i.>2: Hendley. Med. Top. Jeypore, 1895, 67 : La^^Terioe. Valley 
Kashmir. 189.5. 366*; Did. Agrn<t . Feb. 1. 1898 ; Journ. Board TrwT. -Sept. 

1899, \-i., 149— .jfi ; Dec., 362: many newspaper articles on preservation o: egg:-, pr^ervation 
on the testing their tre^hn---'-. ete., have appeared in the Indian press, m«*-.tly oi Egaa. 


137 



BIRDS 

Industrial 


D.E.P., 
vi., pt. i., 
378. 

Quail and 
Snipe. 

H lu.lk-d 
Lri.elly. 


D.E.P., 
ii., 504^9. 
Edible 
Nests. 


Tbiep 


SeA.*oii. 


Earl., -t 
r-'jzion. 


D.E.P.. 

1.. 430; 

111., 321 2. 
Uphol- 
stery. 


THE ECOXOMK' OF INDIA 

rnpruiTeil from European, American and Australian publications. Ko ^\■riter 
ha'i.. -o far as I can discover, civen particulars tu the Indian markets or of Indian 
•-‘Xperienct* ] 

[']) Quail, Snipe, PIo\ers. Florican, etc. — \\ hen speaking of the plains 
of India the ([uail and snipe are by far the most important of the game birds. 
The lornier are often captured in great quantities and b-ent alive all over 
India, and the latter are both trapped and shot. As a protective measiu*e, 
It may be ailded that some of the railways refuse to carry live snipe, since 
the iards do not e«U. after beinc captured, and are <')iten handled most cruelly ; 
lor -x<uuplp, to prevent them lighting or escaping, they are blinded or otherwise 
fh-hgured. It is to he hoped, therefore, that very shortly, under the new Act, 
me.f-uies may enforced even more stringent than the humane action of the 
railway companies. The tlori«\in is valued as much for its rarity as for the 
d*-li< acy of its desh. [F't. Ainslie. Lc. i.. 3h- : Hunter, Imp. Gnz. Ind., vi., 
Issp; John Burke in Fmld (reprinted in Times OT Ind.). Nov. 28, 1899; 
Sn^/^t'Shootinfi Ind., Englishman, Feb. 10, 1902; E. H. A. in Times of Ind., 
July and Aug. 1899.] 

4. Birds: Edible NestS' ("itlforttfia frttut h a and C\ftfciphaf/a); 

Blanfor*!, Fa. Br. Ind.. in.. 175-9: Jacobus Boutius. 1629, in Piso, 
Ind. Utri. te ynt.et Med., 1658,66; Forrest. To>f, Xen: Guinea. 1780,28; 
Milbnrn, Or, Connn., 1813. ii.. 3o6 : Crawt’urd, Jonrn. to Am, 1834. ii.. 178 ; 
Ro^'le. Prod. Isinglass. 1842, 53: Grigirs. Man. Xilgin Dist., 159; 
Carpenter. Bee. Geol. Sure. Ind.^ 1888. xxi.. pt. i. ; Hickson, Xat. N. 
('eJehes. 1889. 49-50: Vovtnvdn. Journ. Photo. Soc. Ind.. 1892 : H. AVaring- 
tou Smyth. The ]yide World Marf., 1898. 288-93 : Foreman, Philippine 
I.''ifimls. 1899. 366. Edible nests are known in Hindustani as ababit-Jea^ 
gho<hih, in Nicobar as hil'm. and in Burma as gnathiet. 

A fairly detaileil ai*eount of thi^* curiously interesting edible product will 
be fu md m the Dtriionarif. Tliat article wa« compiled very largely from a 
report by Mr. Portman ivgarding the Andaman. <md one by Mr. de Roepstorff 
on the Nicol><ir '.uppli«:*«i. Blanford tells us tliat /t'andeu, the Little 
Grey-rumped Swiit. affords the pure»t quality of edible nests. It is met with 
on the coasts of Tenassenm and Arakan, as also on the rocks in the Andaman 
and Nicobar Inlands. The breeding season is in March. The nests produced 
by f". fufiptiftf/n (= i\ are found in Ceylon, the Malabar Coast, 

the Nilgiri and Anaimalai hills, etc. Its breeding season is March to June. 
The former bird gives nests quite free from grass, moss or feathers, the latter 
is much a<lulteruted with the substances named, winch are simply cemented 
together by the inspissated saliva. JacobiLs Bontiiis was perhaps the first 
European writer who described the edible swallt*w*s nest. He gives an excellent 
picture, and says the nests are sold in great fpiantity throughout India. Ha 
regarded them as made from the foam of the sea. Mandelsio {Travels Ind.^ 
lo:39. 134), Speaking of the Malay, says that the swallows' nests were found 
'■ nil rncks by the seaside, and are of such esteem in China that they sell them 
f'-’i’ 3 nr 4 crowns the ll> ” It is probable that Volkamer Hesper., 1714, 

11 , 23b) also alUuling t«) this substance when he speaks of the chickens that 
spin tibiv tuit of their months. Milburn siiys edible nests are found in caves on 
the *.ea-coast of Sumatra. Java and many of the Eastern Islands. The cleanest 
and be-t are almost a< white a"* writing paper and as transparent as isinglass.’ 

They <h.iuld h»‘ j».*rfectly dry; if so crisp as to break, it is the better. ’ 

The merchant'' \vho tiade in tliis •^luhstanee are Chinamen resident in Rangoon, 
rii^^ nest" are a~">’rted into three classes and then export‘-‘d to (3iina. The finest 
qualities go to Pekin The Japane-«e do not twe these ne-'ts, but they are said 
to fabricate an artiticial ue-t from seawoed which is "ent to China. The trade 
"Cems to be defliruiig. a-'^ slmwii I'v the steady dunmution of the sum paid in 
Burma Pt the riglit to ’v\ork the supplies (s€*e Manures, p Top : Isinglass, p. 995). 

5. Birds: Industrial. — The materiaK that fall under this po^itiou 
!!'-■ !o vti”— Bird-^kiu", Feather-;, i.niauo aiiil QiulK. The first two may be 
‘akee , ude.-nveU' and the third will be fouii'l under Manures {see p. 769)- 

I'M Hird*skins and Feathers . — -It is eustoniorv discuss leathers 
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under : — Common Feathers used for upholsterv ; Down used for Quilts ; 
Dp.xamental Feathers and Quills. In India tlie feathers of the 
domestic fowl are almost universallv destroyed through the habit 
of reniovmn them after imiiier.sioii in hot water. Were an effort 
made to remedy this defect. India might supply a large quantity of 
upholstery feathers. The same remark is applicable to the supply of 
down. Ornamental feathers are usually referred to three (dasses : — 
(a) those like the ostrich plumes whose barbulesare long and loose, giving 
beauty ot form ; tb) those iii which the plumes are decomposed, as in the 
egrets : and (cl those that manifest great beauty and brilliancy of colour 
(see below under Plumage). Balfour (C;iclop. of India) appears to be the 
onlv writer who has so far afforderl particulars of the feather industry — 
fortunately an industry of historic but not of great future intrinsic A'alue. 
He tells us that " the Madras dealers in birds’ feathers used to carry on 
their trade on an extensive scale. One dealer had nearly 100 sets of 
hunters, each cornpose<l of four or five ghilans and one cook ; most of 
these people are Irifaican (basket-makers) who live in and about Madras. 
Each set has its head man, who is responsible for the others. The sets 
■ire sent out once a year, each receiving from Rs. 20 to Rs. 100 together 
vdth a number of nets, a knife, etc. 'They traverse all India, collecting 
the feathers of kingfishers, etc.’’ " They bring back from l,<XKd to 6,000 
skins which are exported to Europe, Burma. Penang, Singapore and 
Malacca." The blue ]ay feathers are much in demand in China. 

(6) Ostrich . — Some few years ago an effort was made to establish ostrich 
farming in India (near Agra) but with little or no success. Mention has 
recently been made of ily-ore as a favourable locality, a suggestion in- 
'pired by the great success of the Au>traliau farms. [Cf. Madras Weekly 
Mad. Aug. 1890; Pioneer. Sept. 1903: for Food to be given to Ostriches, 
see Agave, p. 3o.] 

(ej Plumage-Birds. — The lollowing. it may be added, are the chief birds 
killed ill India on account of their plumage, the particulars given being 
abstracted very largely from Blanfonl. A certain amount of grouping 
has been attempted in order to save space ; thus all the paroquets are 
brought togetlier, all the bustard? together, etc., etc., the as.sortment 
being otherwise alphabetical according to the scientific names of the birds 
or groups of birds 

Ardea cinerea {.Fa. Br. 1ml. (Birds), iv, 3sg et seg). tlie Common or 
Blue Heron, the nari. anjan, sain, etc. ; .nuenin gniiji, the Pond Heron or 
ha<i!a, klionch-bogia, kokkn, etc. -A common and famiiiar bird of rice-fields and 
viU tanks — '.)ft6n called the Paddv-bircl : <dsu th© 

Citrle Ecret or surkhia-bwila. qai hoqla. hnni koku, etc. This egret is a constant 
<ittendant on cattle and feeds on the mr.eets tiuit are attracted to them. 
Si‘later CToups the*?© tliree h*^rons together as birds that produce feathers which 
'ire ^old in large quantities, but %vhich do not f^-tfh such high prices as the egrets 

Ceryle varia [Lc. m.. Ill)), the Imlian Pied Kingtisher, the kvrijala- 
kiJk/Iq or kankatii ; qrttenniH (/ c. Hi, 13 '.^), the \\ hite-l.>reasted 

Kiiigtis}i(-*r or kilk>hiy khandu. m^chranqft„ etc.; {l.c. 

Hi., the Bro^^Mi-iieaded Kingtisher, gurial, hadatni, etc. The>?e and several 

'>ther kingfisher', 'rUeh as chotn kflkiki, the 

‘-Treat Indian Ivin gri=>her, and feq.r irigiartijia, the Three-toed Purple King- 
fisher, are all exter.'ively -laughtered for their -kinci. Hunter {>tat. Acc. Benq.) 

.'pecial luentiuii nj tl,o trattic in the <<kin< tu kiiigti>iierfs iroin Tippera 
•Uid bhittagong to Burma aiul China. Mr. C. M. Ingli' '^ay' that in Darbhanga 
there is .i Milage . »i p, lioU'e-^, all c«>ncvrned in the bird-'kin trade. One man 
t' Id him that on an average lie -.narod at lea-st li*0 during the season, 
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destruction «'i rhousautU a year. Dec»>\> are used, namely, live birds with their 
eyes sewn up. 

Coracias indica (oc m., Iu3'. the Indian Roller, the Blue Jay of 

European^ or nilkant^ >rtbzak\ tas, polu pitta, knttu kadec. A-s already men- 
tioned, this I's perhaps the most extensively killed for it- beautiful plumage of 
all tlie Indicin birds, and as it is helpful to the cultivators, its destruction is to 
be creatly deplored. 

Eupodotis edwardsii (/c. iv , iy*2 e: stq.). the Great Indian Bustard, 
the sohun, hnkna, hu)/t, tokdni% tuqdar, hat-7neka, kanril-rnyle, etc. IMet with 
throughout India except in Bihar, Chota Xagpur, Orissa. Bengal. It is usually 
found ainuly or in tw os or three^-. and keep's chietiy to tlie open dry country, especi- 
ally wastes covered with low grass and sc.ittered cultivation. It feeds on insects, 
especially grasshoppers, small reptile-, fruit, gram, shoots of grass, etc. In 
the mention is made of the okar feathers of Kashmir. Badeii- 

Pow'ell gives the name onkar to the feathers used in making kalqi, the plumes 
of the khod or helmet. These were probably the black feather.- of a Bustard, 
of tlie Snake-bird (see below) ttnuhavit ytnvtittef*ni. the Houbara bu-^tard *ir 
hohdra, tilur, talur. etc. A cold-weather visitor to North-Western India. Panjab. 
Sind. Rajputana, Kach and Northern Gujarat, otin tettuf, the Little Bustard 
or c/tofri tdur, met Avith in the Punjab. Lastly, st/tiheoti^a anyita. the Leaser 
Florican nr hkh^ vkota charai, charas, barsati. ker Dior, tari-yDor. chini-7noy\ nia^a 
nuDxU, etc Also -s. the Bengal Florican. These birds are foimd at 

times throughout India from the Himalaya to Cape Comorin, but the former 
chietiy inliabits the Peninsula soutli of the Crodavan in winter, and breeds in the 
Deccan, ^\estem and Central Provinces. Central India. Rajputana, etc. The 
latter occurs m the country from the foot of the Himalaya and the G-anges to 
the plams of Assam Blanrord observes of the former that the numbers are 
being greatly reduced V>y the tmsportsmanhke practice of shooting during the 
breeding season. And of the latter lie remarks that it is<Mie of the most delicious 
of same birds. 

Bur it may he said that most of the above-mentioned birds are or rather 
have been killed on account of their plujnaee as well as for their fie^h. Bustard 
featliers con.-tantly appear in the Madra- tra<ie reports. 

Gallus (euugineus {Lc. iv., 75). the Red Jiuiale-iowl or jawtal-muruh 
(male), )an>jh'iyturqh> (leinale) ; comm* ai tbn.ush'tut the Low^r Himalaya from 
Assam to Kashmir. Also <•. the Grey Jungle-fowl or koinri, koll, 

etc., of South. West and Central India. 

The wild fowls, though killed mainly for food, afford skui- that are as a 
rule preserved and^ sold. The wild fowl ot 3«>uth India is specially valued for 
making artihcUl nshing-flies; its golden or ferruginous spotted feathers are 
imsurpassed for certain purposes, and fetch hiaher prices than do most other 
feathers met with m the market. 

Hero^as alba {he. iv., 3S5). the Large Egret, mallany-haola, tar-haghi. 
havU'OugLa, p^dda-ttila-koyiga, TDdia-kohijri. vsUa-koku, etc. Eound throughout 
India and Biu-ma ; often seen solitary but in as-ociation with either of the next 
two specie-. In North India and Burma it breeds in July and August, 
and in tiie Karnatak in December to February. Also «. — the 

Little Egret kdekto. nella-nucha-konaa. Common throughout India and 
Burma. Lastly H. the Snudier Egret, patokha pata/^gkha. 

etc. Met with throughout India and Northern Burma. The breeding season 
1 = tlie .-ame a- tliat oi the large egret. These pure white. j-Um lieroii- 
develop tempur.u'ii} dunuir the breedmi; season a dorsal train of feathers, wiii'ii 
elongate- and otu'-iiue- deLM.'inpi -ed. as it is expressed, that is to -av. the 
barbs are separate ain.l di-tant ^rom eaeh other, thu.- formmsi the ornamental 
plume or aigrette tor which the^e birds are much sought after and ruthlesdv 
destroyed 

The pre-ent trade m Eirret and Bustard feathers seems to be chiefly in the 
hand- r.i 5iadras traders. >ome time ago Conimercoily in Bengal was famed 
foi it- '■'gref feathers, and the-e were u-ed for hea(.l->lre-se-. tippets, boas and 
niufl.- Alrhou-h tin- tia.le -tiii exi-t- m Dirbh-mga, Piuneah and Maldah, 
th'" i ad- .iTe becommg \ery -carte It would -eeui that at the present dav the 
c}i> r Indian supply i- from Madia-. 

LeptOptUus dubius (G .v . 37:}\ tlie Adnitant. 'H’ h'lr-j'd,-!, anr'/r, cl:iriinri 
dhauk. 'X 'n''a. pH" Don-zut. pi-"-p.~dai-:, etc. A useful scavenger that 
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used formerly to trequent Calcutta ami ■^till met with at. the Salt Lakes and 
lia? been found in immense herd--- in Burma. Th- do\vn of the young ad- 
jutant bird 15 (or rather was formerly) made into ladies' boas and vietorines. 
The under-tail coverts are collected and sold in considerable Ciuantity. They 
are known in trade as Marabout or Cormnercolly feathers, and seem to be prri- 
cured at present mainly from Tirchoor and Malabar, tliough formerly the traffic 
was chietly from Commercolly and Nadiya to Calcutta. It is described by 
.Tllian (a.d. 2o 0) : Baber {^lemoirs, i.511»-*25, 321) and Ball {Jungle Life, 82) both 
refer to the snake-stone said to be found in the head c>f this bird. 

Lophophorus refulgens (Lc. iv., yO). the mondU nd, lont (male), karari^ 
ham (female), nil-mor, nilgur^ datrya, etc. An extremely beautiful and large 
pheasant found throughout the Himalaya, from Clurral and Kashmir to 
Bhutan, at altitudes of from 0,000 to 15.000 feet, except in the winter, 
when it may be found at 5,000 feet. Skins of the cock birds are extensively 
traded in aU over India, and a fairly large number are annually exported, 
the supply received at Calcutta coming mainly from Bhutan and Nepal. 
Sclater tells us that he has seen as many as 1,000 skins offered for stle at 
one time. 

Palseornis cyanocephalus (Lc. iii , 251-9), the Western Blossom-headed 
Paroquet, the tuia-tota, faraida, kir, etc A fairly plentiful bird in the 
forests of the lower Himalaya and Peninsula of India. M*. faftt iafttH. the Red- 
breasted Paroquet, the madna, kdjla, gour-tota, etc. Himalaya up to 5,000 feet 
from Kumaon to Assam, Manipur. Burma, Cambodia. Cochin-China, etc. 
An inhabitant of well-wooded tracts, but visitant of the intervening fields, 
j*. nepar«‘ti<iiM. the Large Indian Paroquet or ehandona, a bird met with 
plentifully in Xorthem and Central India, the lower Himalaya, the Northern 
Circars, Kangra and Mount Abu to Bengal. P- row. the Eastern Blossom- 
headed Paroquet, the kyay-ia-ma of Burma. Lastly, -P. tornmitriH. the 
Rose-ringed Paroquet or tota^ lyhur tota, tiya iota^ ragu, chllluka. killi. kyay- 
gyot^ etc. This is by far the most plentiful paroquet of India, and abounds 
near towns and houses and prefers «.*pen cultivated lands to foi’est tracts. It 
often does much damage to held and garden crops. It is very frequently kept 
as a pet, and is a very docile and loqu.icious bird. Baber 319) gives 

a long account of the various birds of this kind that were taught to speak by the 
people of India in his day (early in the 10th century). 

Most of the above species of paroquets are extensively killed on account 
of their skins, but since they are very abundant and often very destructive, 
little regret need be expressed at their heins annually killed oti to a certain 
extent. Paroquet skills, are largely exported from Hill Tippera 

Pavo cristatus {l.c. iv., OS),' the Common PeatV-wl, the mor, mahr, mania 
(male), iixanir (female), myl, myndi, nowl, etc. Plentiful throughout all the 
drier tracts of India. It ascends the Himalaya tc 2,0'.t0 feet in altitude. 
Abounds in Gujarat (a fact specially riienn«.-ned bv Thevenut in IGST), Kach, 
and Rajputana, and being protected, since regarded by certain Hindus as sacred, 
it frequently does much damage to the fields. The males moult their 
long trains after the breeding season, about September, and the feathers are 
collected by the villagers and sold, hut in many parts of the country large 
numbers are killed, and their feathers and complete tails sold to the dealers. 
In lyidian Art at Delhi (1903, 198-9) particulars will be found of the artistic 
use of peacock feathers. Tliey are largely employed m ornamental work, 
Mich as the manufacture of fans, jnorchah, chnuris, braids, etc. Some few 
years ago a large trade was done m peacock-feather braid.5, which were used in 
trimming dresses and for other such purposes. The chief centres of manu- 
facture are Agra, Aurangabad, Benares. Jluinsi, Mysore. Nepal and Savaiitvadi. 
IVacock featliers seem to lie exported mainly from Bombay. [C7. Baber, 

318 ; Ainslie. 3/oL Ind., 1826, i., 290.] 

Plotus melanogaster (Lc. iv., 344). the Indian Darter or Snake-bird, the 
hfimva^ pan dubhi. goyar, etc. This bird exists througluait India and Burma, 
wherever fairly extensive lakes, marches, etc., of fresh water or large rivers with 
slow currents occur. According to Jerdon the lengthened scapular feathers are 
looked on as a badge of royalty by tlie Khasias, and were once the badge of 
one of the Bengal regmients of Irregular Cavalry. The birds are killed on 
account of the^e feather-?, which formerly were fairly extensively exported. 

Tragopan melanocephalus [l.e iv.. 100), the Western or Simla Horned 
Pheasant, ftwar^ j<^ghif ^ing-vionaly jlgurana (male), bodal (female), falgur^ etc. 
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Horned Phea'<int, llie Itouji, uino, bap. tar-rbjak. etc. E.t'tem Hiinalot.i 
from Garhwal to Bhutan. These two phe.isaiits are sometiuie., called the 
Argus by Eiu-opean sportsmen, and their skm~ are geiieralU- sold under that 
name — the true Argus occurs m the Peninsula. 

Upupa epops (he. in., loh). the Eiirope.in Hoopoe ami f. the 

Indian Hoopoe or hudhud, iutu’-. koiidfh pitta. cha,-ol karuri. toui.-htt-intc. ete. 
The fcirmer ts met with in the Himalaya and on the plains of Xortliern and 
Central Iinlia. and the latter tlu'ctughout Iiicli.i and Banna, except Sind and 
the Western Paniab. Both birds are exten-ivelv slaughtered on account of 
their plumage. [O. E. H. A. hi Tituts nr htdin. Sept. dh. 18911.] 

Trade in Birds, Skins, etc. 

(d) Feathers. — The above are the chiet birds killed ti.ir their br;liui;.t 
feathers, but all birds with briglit-coioured plumaoe may be and occa- 
sionally are killed for that purpose, such as the hoiiey-sucker.s, bitterns, 
jays, water-hens, bee-eaters, orioles, shrikes, bulbuls, orebo., ami horn- 
bills. The trade in these and such-like is a very ancient one. Varrlienui 
{Travels. l.jlO (ed. Hakl. Soc.). -00), speaking of Teua.ssermt, alludes to 
the sword-hilts made of the helmet-hornbill. The modem tra.ie in feathers 
of all kinds fluctuates greatly. In 1880-1 the exports were valued at 
Rs. 2.09.-147 ; in 1884-.> at Rs. 6.33.017 : in 1887-8 at Rs. .[>,70,4&o : 
in 189.3-6 at Rs. -i.oS.FSo. since which date it appears to have declinei] 
materially : in 1900-1 it stood at Rs. 1.3.3.44 b : iti 1901-2 at Rs. 1.79. 618 ; 
in 1902-3 at Rs. 88.691 ; in 19B3-4 at Rs. .3.093 : in 19(,14-.3 at Rs. 880 : 
in 190.5-6 at Rs. 4.416; in 1906-7 at Rs. 1.437. In forniet vears the 
major portion of these exports went usually to the United King. lorn, 
whii h took in 1895-6. Rs. 4,18.0U6 ; in 1902-3, Rs. 6 ''.i.oi;) 0 : and m 
1906-7, tid. Jlore recenrlv to China (Hongkong), which took iii 189.5-6. 
Rs. .58.562 : in 1902-3. Rs. 23.387 ; and m 19 b 6-7. R,. 1,3-50. Praeticallv 
the balance on these valuations ot the total for the y.-aics in (juestiun goes 
to the Straits. The imports ot ieathiu's aie uinmpcitanr. As a natural 
comsequeuce ot recent legisiatiou the portions of this ttattic concerned iii 
the foreign supply will be discontinued. 

(e) Quills. — The trattic in bird-quills is unimportant. Peacock 
quills are used in embroidering leather, as tor example in the small boxes 
made at Bilaspur and Anandpur in the Punjab, etc. Porcupine quills are to 
a small extent eniployeil in South India, mainlv in veneering taney boxes. 

BIXA ORELLiANA, Finn, : FI. Br. Ind.. i.. 190 : Pomet. Hist 
Drugs. (Engl. ed.). 1712. 224; Gamble, Man. Ind. Tttpbs., 38 ; Cooke. FI. 
Pres. Bomb., i.. 53 : Duthie. FI. Upper Gatup Plain, i.. -38; Burkill, Agn. 
Ledg., 1904. Mo. 12 ; Bixixe.e. The Auiiatto or Arnotto. roucoii. 
urucu (Brazil). latkan. knag kuotnbi. jarat. kisri. lairii. kurogd- inrtngiab 
ramianinli. thi-d>n. 

A shrub oriamally a native of America and now largely cultivated in Indi.i 
for the d.ve afforded by its seeils. It is very common m S'. Inrlia, and believed 
to be there alinost completely natur.dised. Hove speaks of it- cultivation in 
Bomb.vy in 1787. and Buch.m.m- Hamilton (.sfnf. Arc , Umni.. 18:}:5, l.j.I) iiieutioiis 
that •• the Bixa. an American plant, is now rapidly spreading over Bengal.’’ 
Occasujnally planted for ornament, especially m Leylon : the least touch of 
frost is fatal, but it will grow- almost anywhere within the tropics where the 
r.unfiiU IS .'lO-po inches. The plants make a good hedge or wind-break. 

Tliere are two form,-, one having tvhite flowers^ and greeiu.sh capsules, 
the other pink flow'ers and reil capsules. The pmk-tlow-ered torm is viewed as 
nioet desirable though it is not ahv.iys the most easily grown, although one or 
other e.xists throughout tropical Indi.i. Fuller particulars of the distribution 
and cultivation will be found in Mr. Burkill's Rrvieu: or Ej-isting Knoidedor 
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Pornet gives ,in atbiara'jle drawiiiLT ''li'‘\ving the plant aud n roiiron factoiy. 
The pulp surrortinlinu the- seeds iiives a heautiful tiesh-coiouretl Dye 
largely used i^r silks. In cumhination with the red powder of yjaUotu** 
phiiijn>*ne»tsis. <i bright orange-recl colour is obtained. The dye is exported 
to Europe from the \Ve^t Indues to be used ui colouring cheese, chocolate, etc. 
It may be extr.ieted fr<.nn the seeds direct, or the pulpy matter may be 
separated by iMuliug and mntle into cakes — the usual commercial f<jrm in 
Europe. The cakes are wrapped in the leaves of the banana and known as 
flag-annatto. The We.st Indians are said to rub the pulp ott in their hands, and 
by adding lemon-juice and gum make crimson paint for their bodies. The 
mordant employed with arnotbj is usually crude pearl-ash : the alkali facilitates 
solution but affects the colour. The dye is fleeting aiul i.s chiefly used for silk, 
but to some extent also for cotton-cloths, e.g. in Caehar. The Manipuri.s are said 
to avail themselves of the fruits of pHitnn<‘iiiaU$ to deepen the colour 

of the silk after dyeing with arnotto and also to fix it. The latter suggestion 
needs verification, since the dye is not a-^ a rule considered fast. The bark yields 
a good Fibre used for cordage in the AVest Indies. In Medicine the seed-s are 
regarded as astringent aud febrifuge. The friction of two pieces of the wootl is re- 
ported to produce tire \'ery easily, and for tins purpose is used by the West Iiiduiu- 
The best Cayenne (** cake *') arnotto tetche-* in France about ’iuO fraiic'« 
per 100 kilos, and in Clermany about SO marks per 100 kilos. It" use has 
been ousted from India to a great extent by the introduction of aniline dye>. 
aud the demand is perhaps too small to encourage export. In the Toronto Ex- 
hibition leaflet (1002) it is stated that the value of the exports from Jamaica in 
1900 amounted to £o.800. From the London market reports for 1003 (m 
Brit, and Col. Drug, : or Chem. and Drwj.) it would appear that from 2\d. to 4c/. 
per lb. is obtainable for best Madras seed, but that the demand is very limited. 
It may be mentioned that the a\'erage pri.>ducnon per acre i.s about 04 to 
maunds of seed yielding some 20 to 30 seer.s or rather under 1 c^Yt. of dye [C7. 
Taylor, Topog. iStat. Dacca, 1840. 143; De Candolle, Oria. Cult. PlanU (Engl, ed.), 
1884, 401 ; Lawson, Fhar}n. Journ. and Trane . 18SJ-0. 045 : Watt. Select. 
Bee, Govt. Ind., 18S8-9. i.. 5.> ; Pharmacog. Ind., i.. 140; Kew. Bull.. 1890, 
Xo. 48: Ferguson, ..4// about Aloe and Ramie. ISOO. 54 : Moodeen Sheriff, iMat. 
Med. J/ad., 1891, 3S-9 ; Kanny Lall Dev. Indig. Drugs Ind., 1890, 47 ; 
Thorpe, Diet Appl. Chem.. 1808, i., 173 ; Ca^. des PI. Econ. Colon.. " L'Hort. 
Co/on.,” BrasseU, lOuO. 44 : Jackson. Pharmareut. Journ., April 4. 1003; Bxdl. 
Union Agri. Cahd.. 1903, ix , No. 75. 0-7.] 
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BCEHMERIA NIVEA, : It, Hirett. vai.f^'ii(icisshiin. D.E.P., 

Miquel ; FI. Br. Ind., v.. 576; Bucli.-Ham.. .Ice., Di/ia/.. 194: Watt, i., 461- 84 -. 
Rheaand Allied Rhea Fibres, in Select. Rec. Gort. Ind.. 1888-9. i.. pt. u.. 283 ; 

Rein, Indust. Japan, 1889. 167-8: Michotte, Trade de la Ramie. 1891: „ . 

Hosie, TAcce Years in IF. China, 189<,i, 73-4 : Watt, Bahmeria nivea — grst^il 
Rhea and China Grass. Aqri. Ledq., 1898. No. 15 ; Bret.sehneiiler, Hist. 

Europ. Bot. Disc. China. 1898, 42. 99. 1:1:5. 495-6. 770 : Wray. Ramte Cult, 
in Perak, Mus. ^otes. 1898. ii.. 103-24 ; Barraclougli. Ramie. Rhea. China- 
grass. etc., in Tert. Merc., (a series of articles). May 26 to June 16, 19(Ai : 

Der Tropenpflanzer. 1902, vi., 185-90 : Frank Birdwoori. Journ. Soc. Arts. 

1904 ; Ramie. Dipl, and Cons. Rept., 1904, No. 328(1, 54 : Bothier. also Biyle 
de Cardo, La Ramie, ni L' Agri. Prat, des Pays Chauds, 1902-3. ii., 176-97 : 

1904, iv., 335-54: 1905, v.. 56-67 ; Coventry, Rhea Exper. in India. Agri. 

Journ. Ind., 1907. in. pt. i., 1-14 : Keic Bull, (numerous passages) ; 

Hanausek, Micro. Tech. Prod. (Wintoii and Barber, transl. i, 19(17, 9<(-l. 

It seems doubtful if the two forms iiidieate<l by the above-mentioned 
names can be botauically regarded a.s anvthimt more than climatic or 
geographical races of one species. The practical value of their separate 
recognition may however be accepted as at once demonstrated bv the 
circumstance that the one — the China plant — has been urowii in the 
open air in England and regularly sown as a field crop in the south of 
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CHIXA-ORASS AND RAMIE 

E’lrope. while the other — the Malava plant — ''■an onlv be raised under 
da'~. so far as Europe is eomerned. The distiiietioii ought therefore to 
prove of considerable value to Indian prospective cultivators. In fact 
It seems piossible that some share of past tailures niav he clue to Indian 
experinieiitalists having' force'l the cultivation of the trccpical plant in 
temperate areas. That beintr so. it may be useful to set forth the two 
forms separatelv. hut the reader should consult The Agricultural Ledger 
(above mentioned', for the botanical synonyms of the idants in c[uestion ; — 

' Var. nivea proper ; Watt, l.c. 8. t. 1. The China-grass eir Rhea of com- 
mer.e hears the foliowinc local and vernacular names: — ciiu-mn in China; 

m Cochin-China; kankura (rarely kund or kurkund). in Bengal; 
rffhrt \rlhn) or risa in Assam ; pan in the Shan States, and gun, gwon in Burma 
(/ect. see Cannahis, p. i.tli. 

It svill be seen by a comparison with the Malayan names recorded as more 
especially applicable to the second variety below, that verj- possibly the only 
truly indigenous Indian names in the above enumeration are kankura and rdia. 
Further, the latter name is perhaps only a modern translation from one plant 
to another of the word risa. the Xaga name for a fibre-yielding plant which 
has recently come to be spoken of as the ban-riha or wild-rf/ia of Assam 
(see Villebrunea, p. Ul4). In part support of this idea it may be added that 
the people who use the ban-riha fibre grow the true riha plant, but only as 
an article of export — ^they never use that fibre themselves, so that it seems 
fair to suppose that the plant which they use is their omi riha or risa. In 
none of the classic books of India is there the slightest mention of kankura or 
riha. In fact there are no references to any fibre that could for a moment be 
supposed to be rhea. There is a curious passage, however, in the account 
of the Yogage to the East Indies, written by Linschoten (l.jfl.S, i,. 06), which de- 
scribes a fibre umler the name of •• Hearhe Bengalen.’' that might be (and has 
been) supposed to be rhea, though it was more probablv t alairopl>t t/iffantrn 
flo.-, perhaps the grass-cic.th fibre ol the early English writers (see pp. 207-8). 
Turning now to China. Marco Pol, 3 . speaking of Kweidiaii. mentions the bark 
fitre from which " they manufacture very fine sumnu r clothing.” JIany subse- 
quent writens allude to tlie hiapu or sia-pu or the summer cloths of Kweichan, 
which being to-day made of Chma-gras-. it is assunvd were so made in Marco 
Polo's time : and tiiere is proVsihlv little dou’ot that they were. One of the earliest 
European travellers to describe the Chiiia-gras.s (of Chiiui) was Cunningham, who 
in the beginning of the IStli century sent Chinese pl.mts to his English friends 
Slc,an, Petiver and Plnkenet. Among these was the textile plant ma, which he 
called Vrtica racemifcra maxima Sinarum (Pluk. Amalth,, 212, t. 49. £. 2), a 
plant which Liimteus identified {Sp. PI., 1764. 1398) with his I'l'tifti nivea. 

i Var. tenaclssima (sp Roxb ) ; Watt. l.c. 20, t. 2. This is the true rami 
c,r ramie, which by some writers has been incorrectly called rhea while 
they have assigned China-grass as distinctive of the variety nimi. The first 
record of its introduction into India brought the Sumatran name calue (kalue) 
cnloce or caluse to that country ; throughout the Malay it is rami, rame, ranuen 
or gunn ; inan in Bone, a ; gamhe in Celebes; moumincram. in Java : kiparoy, 
lapariet. karumay. lalakie. in Sunda ; klnei in Sokojan. etc., etc, Pr.rin (Sketch of 
Lire or Franeis Hamilton (once Buchanan), 190.5, 24) gives a letter of Hamilton's 
date, I 1S14. m which he refuses to believe that the caloec differs from B. nlcen 
,ind further tliat he considered it groundless to expect the fibre to turn out of 
general use. Roxburgh [Trans. Soc. Arts, 1806, xxiv.. 14,8) tells iis that in 
1804 the plants grown in the Botanic Gardens, Calcutta, from Malay seed had 
flowered and that he had sent a drawing of the same to the Court of Directors. 

Races of Plant Gro'wn. — During repeated investigations, through the 
Indian rhea district.?, a large percentage of the known plots of cultivation 
in Bengal, Assam and Kangra were systematically visited. With prac- 
ticallv onlv one exception the stock was that indicated above as var. 
niici, and the one exception that of a tea-planter’s vegetable garden in 
As'aiii, where a few recently imported roots of var. fentici.'s.xhiia were 
found. In several ihstanres. however, plants which might be regarded 
as local developments, if not crosses between the two varietie.s. were 
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met mtli. tlius pos'ibly pointiisir to a oultivaTion ot fetitirissiiiKi, since sports. 

abaiiiloneil. or to toinfissi iini Iieiiii; onlv a sport fro’.n nirfu. Be- 

ceiitly I have heard from Tirhut that a sport had spoiitaueoiisly appeared 

there, in an experimental plantation, which was very hardy, althouch 

apparently an inferior fibre-yielder. There ,'eems little doubt that earetul 

study and selection would do much to iinprce the crop. But in no 

instance were plants strowti in India seen to possess anything like the 

apparent luxuriance of a series of botanical specimens procured direct 

from Wenchow in (diina. Some of the most vigorous plants collected vigorous Hants. 

by me in India were found in North Lakhimpur. Assam, while the 

healthiest looking were those in the Ram Bagh piantation in Kangra 

— the survivals of the original six plants ininorted in 18(33 hv Mr. 

James Montgomery, India’s pioneer rhea-planter. His widow, a very 
old lady, was alive at the time of mv visit, and. I ha<l the extreme 
pleasure of being conducted by her over the plantation, and was much 
fascinated by the undying faith which she manifested in the ultimate rn, tying F.iith 
success of her husbancl’s life-work. One plot, she told me, had neither suL^cessI^'’* 
been transplanteil nor manured for sixteen years, and yet the plants were 
fairly Hgorous-lookiug. It was annually inundated and richly manured 
by the rise of the river. IVhen I inquired if aiiv of the European tea- 
planters in the district or Native zamindars had followed her example and 
laid out plots of land with rhea, Mrs. Montgomery replied that it was 
perhaps fortunate for her that they had long since abandoned all 
thought of rhea, because the produce of her little plantation was more Local aenuua 
than sufficient for the local demand. 

RHEA CULTIVATIOS /.V ISO! A. 

future Prospects^ — Indian Rhea culnvation and manufacture wa-?. dealt with Cultiva- 
very exhaustively in The Agricultural Ledger Nn. la). That paper was the tion. 

result of a special tour of in’^pection. conducted uiider orders of the Government 
of India, to eacli and every district where tlie j-iont was known to be cultivated 
or reputed to he foumh With the details thu- readily acco-^sible. it may be the 
most useful course to make the present review amphiy or correct the tipinions 
already set forth, rather than to repeat in ab-:tr<V't tlie e-=tdbh>hed facts. At 
the same time opportimity may be taken to answer the oi*jeetions and difhculties 
that have been raised without bec‘»minc controversial. My previous writings 
have been affirmed to discourage endeavour, and as that wa.s not my intention 
I would explain that my attitude has proceeded from rn«iture conviction that a 
rhea mdustry is not likely to be established in India until certain misleading 
statements and misconceptions liave been erfectually removed. Of these I 
would mention the following : — 

1. The affirmation repeatedly made, rliat rhe<i is a wild plant, found over Not Tadierv; . :s 

large portions (»f India, and that it has «Mily to be cut in «»rder to be turned into In-hA. 

gold. In my report <)f 1808 I have shomi tha^ this is not only an error but that 

rhea nowhere exists in India even <\s an e-^cape ir-un cultivation. That it is purely 
an exotic and is rapidly exterminated irom laml wK^-n neglected or aband*)nc(l. 

Still further, that the most valuable of tlie '^o-called wild-rheas (ban-rhea) of 
Assam is an entirely diiierent plant, thcmgli one which affords a fibre for which 
there might be a market apart altoirether from tlie po«;sibiiity or not of organising 
an Indian rhea trade. 

2. The statement that it can be grown anywhere in India and with a purely Cultw.ViMi 
nominal amount of cultivation and care. Far fr»»m this being so. it is a plant that 

requires a particular class of soil, a large supply of manure annually, and definite 
climatic conditions. It must thus receive high cultivation and be protected 
from animals. If the price paid for the produce aviU nc»t suffice to cover these 
expenditure's then the industry wall not pay. 

3. The purport of my report may. tlipreiure, ]»e said to be mat tlie experimental rnJikely 
cultivation in India by Europeans has hitherto b.een in the iuo~t unlikely regions 

and that the price offered lor the produce has rendered essential methods and obtliSd^ 
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niciterials of cultivatii*it pi'ohibuive. This last statement might be compared witii 
the final experience of Mr. Cyril E. Baxendale of Selangor. That gentleman 
seems to have iieen most imiort unate to say the least of it, for he tells us that his 
correspondence rvith *' ramie spinners would fill a massive tome.” He could not 
apparently dispose of si^iiie of ins produce, and had to direct it to be burned m 
order to save demurrage charges at Liverpool. As a not unnatural consequence 
he add.s, " We now leave the ramie to the cows. T/iey like it. [C/. Capital, 
Aug. 11, 1904; Ann. BuU. Straits and Fed. Malay States, 1903, 359, 362-6; 
and compare with hid Gord. and Plant., Dee, la, 189S.] 

4. I have endeavoured to point out that the most satisfactory regular cultiva- 
tion and the most promising experiments seen by me, have been those within 
approximately the self-same latitudes as the successful production in China. In 
other words, tlie southeriy extremities of Rangpur and Bogra in Eastern 
Bengal would be approximately in the latitude of Canton and Formosa, and 
the most northerly Indian area (Kangra) in that of Nanking. Thus the Indian 
area of successful production so far as ascertamed by me corresponds fairly 
closely with that of China and I have urged that in dealing with the Chinese 
form of the plant, at all events, it would be well in the future to concentrate 
attention on the region indicateil. And I may add that within the more southerly 
limit.s of that area I found the plant by no means so vigorous as on the most 
northerly, so that a nortiiern ratlier than a southern extension would seem 
most fall of proiui.se. Outside the area, more especially within tropical 
tracts, it would appear likeiy. liowever, tliat good results might be obtained with 
the Bainie or .Malayan plant. 

Conditions of Cultivation . — During niv tour of inspection through 
the Indian rhea districts I had frequent occasion to comment on the 
singolar unifonuity that prevailed in the name given for the plant, the 
character of the stock grown, the location of the plots of land under the 
crop, the class of cultivators concerned, the method of cultivation 
pui'-sued, the system of separation of fibre employed, and the purpose 
to which the fibre was put. These and many other points seemed 
significant and highly e.xceptional in Indian agriculture as a whole, 
where much diver.sity of opinion is usually manifested. In Bengal and 
Assam the plant had to be grown in order to secure fibre wherewith 
to make or repair fishing appliances, and there the matter began 
and ended. Usually the Indian agriculturist show.s interest in the 
produce of his fields : rhea is not an agricultural crop, it is a plant grown 
by or for the fishermen ! In only one Sub-division of the Rangpur 
district (Kurigaon), and even there in connection with but one or two 
villages, was it found as a field crop in the hands of the regular cultivators 
(rajbaitsis). Everywhere else it was exclusively a garden plant found 
on the homesteads ot the fishing cla.sses. On an average the plots would 
not exceed 20 square feet in size, and were as a rule beds of pure manure 
sometimes 2 feet in thickness, raised above the level of the surrounding 
land, and closely fenced in to protect the plants from cattle which other- 
wise would completely devour the crop. In China it i.s practically grown 
on poudrette. A writer in The South Indian Observer (March 1902), who 
profe:^ses to have a practical knowledge of rhea-growing both in India and 
China, savs that no part of India is in any sense a favourable field for 
the introduction of the rliea-plantiug industry. [Cf with the reprint in Ind. 
Plant, and Oard.. June 19(42. and compare also with Plant. Gaz., Dec. 1898.] 

.4 Garden, not Field Crop. — In the whole province of Bengal it would 
be difficult to find a lietter soil or a more enlightened class of cultivators 
than in Rangpur. and yet few. if any, have taken to rhea, in spite of 
the fact that the fibre fetches locally from £-50 to £180 a ton and 
even iiLcire tabulou.' piiies. They have witnessed the plant being 
grown i.iv the risheriueii for at least a centurv. Buchauan-Haniilton s 
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vlescription of its cultivation in 1807 mivht be siven an account 
of the rhea-production of to-dav, and yet the cultivator^ uave 
almost invariably one answer to the inquirv made by me whv thev 
did not take to rhea. '■ IVhv should we ? " thev a.-.ked. " We have ocner Cm;,, 
other crops that par quite as well and give infinitely less trouble." '^cnUbis 
To that I had no very definite answer to ofier. It would have been 
useless to have made the assurance that if they were prepared to risk 
a little, a large export might be developed and machinery invented that 
would perhaps render rhea-fibre production both profitable and easy. 

The Indian cultivator is neither willing nor able to umlertake risks, still 
less to purchase machinery. Tobacco and ginger in Bengal and tea in 
Assam are consequently likely to continue to occupy the land best suited 
for rhea, until European capital and enterprise come to the aid of local 
resources. Dr. Buchanan-Hamilton drew the attention of the Indian 
cultivators to rhea as a valuable fibre and expressed the hope that jute nuoii rc/i 
(which he also found in the same districts with rhea), a fibre then quite 
unknown in Europe, would not attract attention until san-hemp had 
been given a fair trial. What has been the result of the hundred yearc that 
have come and gone 1 Both rhea and san-hemp are in the identical 
positions to-day that they were when Buchanan-Hamilton wrote : in fact 
if anything they have gone backward, while jute has expanded into one 
of the most important crops of present-day Bengal agriculture. It cannot, 
therefore, be said that in the region of rhea cultivation the farmers are op- 
posed to such new crops as trade may demand, so long as they are profit- 
.able. The undoubted answer to the present state of aSairs must be that xn miuoi-ra.-ut 
jute has paid handsomely and rhea has hitherto offered no inducement 
to e.xtended production, 

Indian System of Cultivation. 

It may perhaps be as well to bring into prominence the admission 
that it is impossible to furnish a definite statement of the cost of 
production and possible margin of profit in rhea cultivation. Though 
many writers have loudly condemned unfavourable opiniou.s about the 
future of rhea and have given their personal assurance of ultimate 
success, no one has been either able or willing to furnish actual data that 
could be accepted as representative. It may perhaps be the more convenient 
■course, therefore, if I arrange province bv province such material as exists 
regarding the methods of cultivation ami experience gained generallv. 

Bengal: Eastern and Northern.— Soli and Rotation . — At Jovgaii], iiith'' Bengal, 
district of Dinajpur, the late Rajah Svama Sankar Roy. Bahadur, ex- x.r.-,? 
perimented with rhea. He laid out several plots of high land that 
contained a rich loamy soil and aggregated 600 acres. He placeil the 
plantation thus formed under the charge of a European manager. Tlu- 
plants grew remarkably well and gave three (sometimes four) cuttings cuttins^ 
a year. The experiment had to be discontinued, however, .sime the 
price offered for the produce was not equal to actual cost of production. 

The land was simply abandoned, and fourteen years later (the date of my p^iiiu-e 
visit) not a plant of rhea wa.s to be found, though much of the land 
had never subsequently been cultivated. In Raugpur district rhea i- ! u,>-iau, 
is fairly extensively grown, but with one or two exceptions not '“'‘■‘won 
as a field crop. It flourishes exclusivelv within the tobacco-growing 
portions of the district, and most suc-cessfullv where the finer qualitie.-i 
of tobacco are produced. It demands the best soil : the land must be Soii. 
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above heiszht < -f prolougeil inmidation, b\it posses.-se J of Iree subsoil moisture 
(which in Rangpur is about 3 feet below the surface) : the fields have, 
moreover, to be manured and carefully tended. In Raugpur wherever 
soil of a rich sandy loam occurs, there kanhira cultivation may be 
expected, and wherever heavy clay soils appear there it disappears. In 
other words, wherever a situation and soil suitable for tobacco is met 
with, there rhea maybe found, and when grown on fields it is rotated with 
tobacco and ginger. I»f Bogra the same remarks may be made, viz. 
that tobacco and rhea occur on sandy loam, rotating with chillies and 
sweet potatoes, but that the absence of all these is universal with the 
appearance of red-clay soils. 

It IS hardly necessary to repeat similar observations regarding the other 
districts of Northern and Xorth-Eastern Bengal. The plant is not gro\\'n in 
every district, nor in all parts of the same districts where it is met with. In 
Dinajpur, for example, it is confined to the northern tracts ; in Rangpur, Bogra, 
Jalpaiguri and Kuch Behar. similar isolations exist. In other words, there are 
conditions that seem to have arbitrarily restricted production in the past and 
whicli are admitted freely by the cultivators as favourable or tmfavourable 
to the crop t(->-day. One instance may be given at once. Rhea will not grow 
as a field crop nor even as a profitable garden plant to the south of Bogra in 
the nee and jute clay lands. But much more obscure though doubtless of equal 
value are the botanical facts I have endeavoured to deal within my report. The 
comparative absence of leguminous plants, both as wild species or as field and 
i:<\rclen orc*ps, is a most significant feature of the rhea country. So again im- 
portance must, I believe, be attributed to the appearance of certain peculiar 
iiarden crops, not met with outside the area in question. Of these I would 
**peciaily mention — Hotva vevficitUtttt. Iht'ifHnnthemum voronariiini. BrattMica 
tuni'i/oda (a plant closely allied to Chinese cabbage) and Bntnejr I'esicoWu*. 
which, with the green tops and flowering shoots of rhea itself, are all ex- 
tenuvely eaten as vegetables and take the place very largely of the peas 
and b^-ans of 'Uher parts of India. So again tonhok’n** vaitMntutis is very 
po^^ibly a native ot Cliina and that plant is common in Eastern and Xorthern 
Bengal and .4ssam, while is the 3 ute uf tiie other districts of 

Bengal and of India generally. These are strikmg coinchdences if that be the 
view taken oi them. In my opinion they have a far higher value, and justify 
the conclusion that there are climatic and other physical conditions intimately 
as.sociated with the restriction of the area of what might be called the Indian 
Commercial (or rather, successful) production t>f rhea tf) the tract of country 
mdicate<l — a cotmtry that might be said more closely to resemble the rhea area 
of Chma tlian of any part of India. 

Methods of Cultivatioa. — In Bengal rhea is pr(.)pagated by root cuttings, 
though the system of burying stein-cuttings horizontally is sometimes pursued, 
more especially to fill up vacancies and to increase the number of plants in tlie 
field. The cuttings are usually b to D inches in length and planted under 3 to 4 
iiu iie^ of soil. They are placed from I to 3 feet apart each way. There are said 
to be two seas' ms for tran.splanting, the first in .\prii to May (before the commence- 
ment of tlie rams), anil the second in September to October (at the close of 
tho rams). The majority of cultivators favour the former season. The 
fields are weeded and luted after each cutting and heavily manured every year 
during the cold r.ea«on- Unless so treated, and liberally, the plants should be 
rf-nioved new plots of land after two, three, or at most four years, according 
to the fertility of tlie soil. 


y>umbtr of Cuttiags. — The slioots are cut down when the bottom portion 
uf the stem begiiLs to turn a brown colour. At this stage the leaves, low down 
on the stem. aUo begin to fall off. Two to four or even five cuttings are obtained 
a year, the shoots being 4 to o fee-t in height. The majority r»f cultivators mention 
three futtings as a good average crop. Two cuttings they regard as indicative 
of neglectful cultivation, and five or si.v, they hc*id. can only be obtained from very 
-inall pl'Us. :?haded, heavily manured and freely watered. As a rule the entire 
pl'>r 1 - cut d<'wn at one aiui the same time, but occasionally the more intelligent 
cuttiv.'t'T'? th*- ■itenii, when ripe, and thus practically cut only small quanti- 

ties at a time, but throughout the year. 


1-LS 



BCEHMERIA 

RHEA FIBRE OF INDIA nivea 

Cultivation 

From September-transplanted plots the following were given as the sea'ons 
for cutting: 1st cutting in May (the worst) ; ind in June (the best) : 3rd in 
July ; and 4th in August. But many cultivators prefer to reject the Hay 
cutting and to use it for green-miiniiring the plot, thus having only three oi.sm M.auruia- 
euttings. If transplantation takes place in April to Jlay, there are usually only 
the three cuttings already indicated. A cutting iii.nie later than August is 'Vmter Ciithnzs 
regarded as affording a very inferior fibre. Many cultivators, nevertheless, cut '>e\os un.ler 

down the plants once or twice during the cold season, hut with a view to i aii'e 
a vigorous simultaneous shooting for the June cutting, 

Outtura . — The information procured by me on this sutiject was so unsatis- Vn ii 
factory that I hesitate to publish it. So far as I I'an learn, the average yield of 
the highly cultivated homestead lands, worked out to the acre, would not exceed 
600 lb. (say 5 to 7 maunds) per annum of roughly cleaned and dry fibre. 
compared with this it may be stated that the average yield of jute might he put 
at 15 to *20 maunds. It has been urged by some writers that since it gives 2. 3 
or even 4 cuttings a year, the yield of rhea is boimd to he higher than the one verms 

cutting afforded by jnte. But jute occupies the land for. say. only a few months. Ra--.. 
that is to say it is not a perennial but an annual crop ; it can be raised on much 
cheaper and more abimdant land than rhea : it demands little or no enltivation. 
and usually no manure ; and lastly the fibre is easilj- separated. With these 
advantages, let alone the facts that it produces more stems to the acre and these 
grow to a length equal to the combined length of all the cuttings obtained from 
rhea, it is not to be wondered at that jute is both more popular and more profitable 
than rhea at the prices at present offered by Europe. 

Probable Direction of Expansion . — The niO.St hopeful prospect of a future I'ntare 
Indian expansion may be said to lie within its present area in North 
Bengal. The overflow might then be looked for to pass east ami north- 
east into the valley of Assam rather than to go to the southern atnl 
south-western or south-ea.stern districts of Bengal. In fact, it woulil 
almost appear as if there had been a migration north-east since the date 
of Buchanan-Haiuilton's explorations in 1807. Its suitability to the 
Rangpur and Jalpaiguri districts and to the Duars, would point, however, .suij-montine 
to a possible expansion westward towards Tirhut. In other word.', it 
would almost seem as if the Indian rhea of cultivation might become 
distributed within the belt of districts which, startim: in the extreme 
east-north-east in Lakhimpur and passing through Sibsasar, Nowgoug. 

Kararup, Goalpara. Kiich Behar. Raugpur, Jalpaiguri and the northern 
extremity of Dinajpur. would pass still west to Purueah. Bhagalpur. 

Durbhanga, Muzafiarpur, Champarau. and possibly also to Saran. The 
sub-montane character ot thi-^ tract of countrv. skirting a,s it does the foot 
of the Bhutan. Sikkim and Nepal Himalava. mav be at once admitted as 
very possibly possessing manv physical aiitl meteorolosioal characters in 
common. It maybe .said to lie between 'lo' 30' and 'll' north latitude. 

How far a western expansion maybe possible the tuture alone can reveal, w.-tem 
but it may be added that recent experiments in Tirhut and those pro- r'-uVn rr.*n.i. 
posed in Purneah seem eucouratriug. No climatic difficulty would apjiear 
at all events to exist in the way of an eastern distribution. Raugpur he.' 
right in the centre of the region indicated, hut. a' already stated, the crop 
was found to attain its greate.st perfection in the north and the north- 
eastern divisions of that district — the portions that may be said to face 
eastward towards the Brahmaputra vallev. 

By way of concludiiig these brief observations on the Bengal rhea Calcutta, 
industry, it may be added that Sir D. II. Hatmltou, of ile'sr'. Mackiiiuoii 
Mackenzie & Co., is believed to have prosecuted with fair 'Ucces' the 
e.Kperimental cultivation of tUiIi niPriit itireii for some few years in 
the immediate neighbourhood of Calcutta. It may. therefore, be 'aid 
that the Indian people are looking to him to prove or disprove the com- 
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mercial po.-i«bilitie-i of tliis tibre. Capital and personal enthusiasm are 
the essential elements of suceebs, and it seems, therefore, likely to he 
established whether Lower Bengal is or is not the most hopeful centre. 
And as having a direct bearing on this issue it may be added that 
a writer in Tftp En'/hshnian (Dec. ti. 1900). who signed himself “ D. M. H..” 
made the pertinent observation, " Until we know the cost of growing the 
article It IS not much use discussing the cleaning and manufacture.” 
That is the crux of the whole controversy ; will it pay 1 

Assam . — It is perhaps hardlv necessary to repeat all the conditions 
and circumstances of rhea cultivation in this province, since in most 
e.ssentials these are identical with what have just been stated regarding 
Bengal. One or two important differences mav, however, be set forth. 
Assam, having been a poorlv populated country prior to the advent of 
tea, much of the fertile sandv loams that in Northern Bengal have for 
centuries been under crops were available for European enterprise and 
rapidlv became tea-gardens, instead of rice, wheat, tobacco, ginger and 
rhea farms. Any expansion of rhea plantation in this province would, 
accordingly, have to contend with tea. for available waste land, and with 
European planters instead of Native landholders. Another feature, and 
one of even greater importance, may here be stated, namely that the 
valleys of the Brahmaputra and Surma carry culturable flat and undulat- 
ing lands far to the north of the districts discussed in connection ivith 
Bengal. According to my observations this northern trend is distinctly 
advantageous. Moreover. Assam possesses in a remarkable degree the 
features of vegetation already discussed in connection with Northern and 
North-Eastern Bengal. As I take it. therefore. Assam is pre-eminently 
the rhea province of India, though doubtless to this category must be 
ad.ded the northern tracts of Burma, which are practically an extension 
eastward of the rhea area, until it becomes conterminous with that of 
China. Cochin-China and the Malay Peninsula. In fact it might be said 
that the districts of Northern and North-Eastern Bengal, discussed above,, 
are collectively the most western section of the great Rhea, China-grass 
and Ramie area of the world. 

Two other peculiarities of Assam may now be mentioned — one highly 
favourable, the other unfavourable. There is a climatic feature of the 
rhea area that in Assam becomes greatly developed, namely the winter 
rams and humidity. The cold season instead of checking growth carries 
it forward, so that the growing season extends almost right up to the hot 
season. In other parts of India the dryness of the atmosphere during the 
winter mouths is such that growth is checked at the close of the rains. 
The uutowaril aspect is that the immense natural fertilitv of the soil has 
reinlered the Assam people the least industrious of all the races of India, 
.ks a rule a man need not work more than half the week in order to ensure 
not merelv the necessities of life, but the comforts that he and his family 
• b-^ire. That being <o. nothing in the world will induce the ordinary 
A"amese cultivator to do uiore work than he pleases. It is hopeless, 
aci iinlmglv. to look to the people of the country to engage in a new and 
arduous piece of work, however remunerative it might be. If rhea is to 
be established in .A.s.am it will have to be by European capital and enter- 
prise and through imported labour. Will this pav ' It might as a, 
bv-piodmi with tea. but we have nothing to show that it would by 
itseil. 
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Seasons . — The pioneer investigator of rhea in Iniiia was apparently Col. 
S. F. Hannay. In 1850 that indefatigable agricultnri5.t published a report of his 
experimental plantation, and described the Native methods and results in lan- 
guage that left little to discover for those who followed. He obtained 6 maunds 
of clean fibre, but was of opinion that a higher yield with more accurate methods 
might be obtained, ilr. Monahan (while Director of Land Records and Agri- 
culture) wrote a bulletin on rhea cultivation in this province. -\s that paper 
is easily procurable, and has been largely drawn upon in tny detailed report. I 
do not consider it desirable to reproduce it further. Briefly, it may be said that 
just as in Bengal so in Assam, the finest sandy loams are required for the culti- 
vation of this plant — a circumstance that of necessity enhances the cost of 
production. It is usually planted out in April and May, or in October and 
November. After two years the soil becomes exhausted and the rhea stems 
weak and thin ; the roots are then taken up, divided, and replanted in a plot of 
land specially prepared for their reception. With frequent manuring the plant 
may, however, be continuously grown on the same land for many years. Rhea 
planted about the end of the rainy season, say October to November, will yield 
a first cutting about the end of March or beginning of April, and will contmue 
to give cuttings every month or six weeks in the rainy season and every two or 
three months in the cold weather. It would thus seem that in Assam four or 
five cuttings a year may be depended on, say in May, Jime, July, August and 
November, or even as late as December. One cultivator whom I questioned 
personally said that he could make his plot give cuttings every 15 or 20 days ; 
yield, in his opinion, was purely a question of manure and moisture. He held 
that the quality of the fibre depend^ upon the rapidity of growth ; the older 
the stems the coarser the fibre, and hence high manuring p.aid. and when moisture 
was deficient irrigation would also be profitable. A sudden interruption to 
growth, he thought, ruined the fibre. I believe upon the whole he was very 
nearly right, and his remarks have a special bearing on the rhea produced outside 
the area I have indicated, more especially in the warm dry tracts of Northern 
India, which have a short term of annual humidity followed by many months 
of extreme heat and an absolutely dry atmosphere and soil. 

Yield. — This has been variously stated. .According to Mr. Monahan, 
anything between 76 lb. and 605 lb. of cleaned fibre may be obtained per acre 
according to the care and attention bestowed on the crop. .A.n estimate, based 
on the results obtained at the Nowgong Jail. came, however, to 01 1 lb. Mr. (now 
Sir James) Buckingham, who has given the subject of rhea cultivation in .A.ssam 
considerable attention, thinks that 640 lb. (S m.umds) would be a safe average. 
.■According to another experiment in Nowgong, reported on fiv Mr. L J. Kershaw, 
the outturn was; July cutting, 48 lb. ; September, 100 lb. ; and October. 116 
lb. ; three cuttings a year and a tfital of 333 lb. per acre. But from an actual 
experiment, performed by purchasing a plot of gi’owing rhea and reaping the 
crop, Mr. Kershaw showed the outturn to be 000 lb. per acre, although the 
owner stated that his last year's experience was 600 lb. in three cuttings. 

Doubtless the labour question, as already observed, is the first and foremost 
consideration m Assam, while in Bengal the chief difficulty may possibly be to 
secure suitable land for the crop. 

Burma . — So little is known regarding the rhea cultivation of this 
province that no good woidd be served bv reviewing in detail the informa- 
tion that actually exists. Mr. Copeland, Deputy Conservator of Forests, 
reported of Nanlan that small plots were to be found attached to several 
houses in all the villages on the plateau. His account of the method of 
cultivation, process of separating, and uses of the fibre, etc., is precisely 
that already narrated in connection with Bengal and Assam, except 
that Mr. Copeland is of opinion that the Shans would very possibly 
extend their cultivation if a remunerative price were offered for the fibre. 
From Maymyo was received a sample of what was spoken of as “ wild- 
rhea,” and known to the Natives as hpet'je. This proved, like the 
-Cssam wild-r^ea, to be an entirely different plant and not rhea at all. 
The Burmese so-called wild-rhea was the stimriiig-iiettle — (rirunliitin 
heferop/n/thi, (seep. which thoroughout the nioiintains uf India 
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is iwj'V and a^aui employe.! bv the lull tribes a sour; e ot fibre, and 
is best known to couiiiieri-e by the name of Nikiri Nettle. Amongst the 
iShaus the true rhea is. however, hurlv e.vten.siveh- arown. and under the 
iidiiie of qioi. The filrre i' separated bv ...erapiug off the cuticle, then break- 
iua out the core ot wooil. It is twisted into threa.l and woven into small 
bags, or employed in sewina leather sandals, etc., on account of its great 
strength. A modern European use of rhea i' the manufacture of shoe- 
makers' thread. The Shan bags are similar to the Naga bags made of 
wild riha or \'iUehi‘ii»eo hift-f/rifolht (see p. 16-1). 

Panjab . — Far away to the north-west, in the mountainous district 
of Kangra in the Pania’o, the first European investigator (following 
on the path of Col. Hannay oil the iiorth-easteni frontier) was Mr. 
J. iMontgomery. to whom reference 'lias alreadv been made. In pur- 
suance of India's sporadic policy of research Moiitgomerv was 
alloweil to import direct from China, at a great cost and after much 
loss of rime, six China-grass plants. A reference to Col. Hannay, 
in Upper Assam, would have procured not only a large supply of the 
self-same plant (at a comparatively nominal cost), but would have 
secured at the same tiiiie full details of the methods of cultivation, 
as also the experience gained by him. There is no local rhea 
cultivation in these provinces similar to that described in Bengal. Assam 
and Burma. I have alreadv admitted, however, that I consider Kangra 
well suited for rhea cultivation, though it is by no means so favourably 
place'l as Upper Assam or Northern Burma. It hardly seems necessary, 
theretore, to review Montgomery's result.s further than has been 
alreadv briefly indn ate.l. His plantation was an exceedingly small one. 
on nch. loamv .so'l. am.uailv enriched bv river silt. The plants grew 
vigorously, wt-re ivmarkalfiv healthy, and the estimate ot yield framed on 
the results obtained from a .selected number of stems (LtMtO) was originally 
75d lb. to the acre, but five years later a fresh estimate raised the outturn 
to 972 lb. It has since been admitted ou all hands that e.stimates based 
on a selected number of .stems, or even ou small plots of garden laud, are 
utterly untrustworthy. 

United Provinces . — In tnese provinces numerous experiments have 
been performed, ami moreover the trials of fibre-extracting machines, 
conducted under the au-pn-es of the Government of India, were held 
at Saharanpur. Act onliag to C(j 1. Hyde's report, the results obtained 
might be thus expre.-^-ed ; two ( uttiugs a year were all that could 
b.- expected, though it liberally manured and watered, three might be 
obrainedi. The green 'teuis yielded from Id acres came to Sh tons, 
but lb. (jt u-elc'S stems had to be rejected, reducing the produce 
to 1 . •■)(')< I I'o. of sreiU' or :r2> tons, which vielded bv Mr. Greig's 
in-ii hiiie 2'U lb. o! fibre. Adiling the second and a po'sible third cutting, 
the annual total vieM woiiM have been considerablv under lb. tilasse 
or clean fibre per a< re. Sir George King, while Superintendent of the 
Botar.n al Gar lei!~. SaiiaratLpur, di'cussed iu 18fi9 the results obtained at 
De'tira l»un. He very pronerlv observed that being " on the ground all 
the year round, both o//,, ami Iharif land rents mu,st be debiteil against 
the etop. and also w..r.*r iviit. where irrigation is iiecessarv. Besides this, 
allowance must be made for more manure than the Native cultivator 
li'Uaiiv pot' oi, r.i-ian'i. But if well manured ami watered. Sir George 
thought tkiee cutting' nfight be obtained. 
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The late Mr. Goliaii (then Superintendent of the Botanical GanlerLS! Number of 
■was of opinion that at Saharanpur three or even four cuttings might he ’ 
secured, the seconl or monsoon crop being the best and viehling about one 
ton of green -wands, stripped of leaves, per acre. He was very correct 
indeed when he observed that ■' rhea will iirow, or to be precise, exist in 
nearly all classes of cultivable soils with a minunum ot attention, but in 
order to make it produce long straight wand.> ot good tibre-vielding quality, 
it requires a warm, humid, e<piable climate, a rich friable loamv soil, which 
it further enriched vath liberal dre.-isings ot fertilising manures, such as 
cow and horse dung, bazar refuse, etc., so much the better." Mr. Gollan 
would appear to have given the total yield at. sav, 2 tons green stems, 
yielding at 4 per cent, under 200 lb, of tibre per acre a year. But he xieii sno ii>. 
hastened to add : ” I do not look upon rhea as a crop that can be grown 
with profit in the United Provinces or anywhere in Upper India, at the 
price being offered for the ribbons." ” I. therefore, take this opportunitv 
of warning the Upper Indian planter, to make sure of his ground, bv 
experiments on a small scale, before he largely sinks liLs capital in rhea 
cultivation.” 

South India . — It may suffice to give but one illu.stration of the South, 
results and e.xperience of South India, since there is no Native industry India 
and it is believed that all European experiments have been practically 
abandoned. The Glenrock Company, Ltd., laid out a plantation of 4G) r.iarope.m 
acres at Pandalur in South-East Wynaad. and llHJ acres at Kuilar. some 
5 miles from Mettapollium. These were worked for five years from 1884; 
to 1889, and ultimately abandoned because " the fibre obtained, at the ibintoaeii. 
price ruling, did not pay for the cost of production." In one year 8 tons 
of green stems were cut from a measiireil acre, or 128.(»J stems, but that vieia. 
was an experimental case. Mr. Minchiii shows that the range of quantity 
of water in the green stem.s is very great — namely, from 75 to 9(.* per cent 
of the total weight, and that it depends on the humidity of the lo'-ality 
or of the season of production. At his jdautatioii' tlie ribbons 
■were stripped both by the Death and Ellwood machines and bv the Fremv .\uoi.iiiery 
system, but during the rains ” great difficulty wa- experienced in drying 
the ribbons.” Three good cuttings were normally obtained in the Wynaad 
and with irrigation as much as six, but there is alwavs very little rain for Huauntr and 
four or five months of the vear. Commenting on this feature Mr. ilinchin 
(late Manager of the Glenrock) observes ; ” It mav be that a more e(|uabls 
distribution of rain might give a fourth cutting." In another part of 
his report he says : " I consider that Dr. Forbes Wat>on’s estimate 

of 750 lb. of ribbons per acre is the utmost that can be obtained per annum 
from rhea, and that quantity only under very high ciiltivatiou. These 
i50 lb. of ribbons should give after degumming about lli. of clean 
fila.sse. ’ “ Unless the market is prejtared to give up to £70 p-'r ton tor ir -- ReiU.wi. 

rhea ribbons I do not think there is anv iuiluceiueiit to undertake tlie 
cultivation.” Let it be clearly observed Mr. Minchiu meaii' rilil.ous. and 
the market quotation for these .seems to be anvthing from £15 to £30. or a 
little less than half the price necessary to make rhea cultivation profitable 
in South India. 

Mr. Minchin' s experiente and opinions are likely to be admitted as 
the only ones with which the public have as vet been tavoureii. that ace 
entitled to be accepted as soniethiug more than speculations and esti- 
mates. It will be Seen that the Glenrock had to close their plantatiorLs. 
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and lose their capital, because a tdelcl of 750 lb. of ribbons or 500 lb. of 
tilas.se (the so-called cleaned fibre of Bengal and Assam) would not pay 
Wdrking expenses. It will be for the practical planter to consider whether 
indications ot a trustworthy nature have been adduced for Bengal and 
.Is-am in support ot a higher and a more profitable yield than obtained 
in the IVvnaad (with its abundant cheap labour), and whether that differ- 
ence will make the profit. 

Conclusion. 

Bv wav of bringing the,5e observations to a close, it may be remarked 
in pa.^sing that the ilisappointing Indian results can be contrasted with 
Mr. Frank Birdwood's opinions (Journ. Soc. Arts. 1904, 401). ‘‘What 
remains to be nroveo. " he savs, " is. can it be grown in India, and 
be prepared tor the market at a profit 1 Many questions have to be 
considered ; chiefly cultivation. It is impossible to lay down hard 
and fast hvpothetical rules : the planters in India are husjfing them- 
selves in the matter and their e.xperience is worth all the textbooks 
ever written.” Naturally, but perhaps Indian planters may ask them- 
solves how many failures and heavy losses such as those of Mr. Mont- 
gomery in the Panjab. of the Rajah S. S. Roy in Joyganj. Bengal, and 
of the Glenrock Company in South India, to say nothing of Mr. Baxendale- 
of Selangcir, may be necessary to establish the conviction that India at 
least, more especiallv outside the area indicated by me, is not the most 
promi'Uig of rhea-growing countries. In Tirhut. recent endeavours seem 
to have given .some promise of a possible future success, and Mr. Bernard 
(.'oveutry has receiitlv furnished full particulars of the results obtained 
(lee the passage below, p. 157). In Assam the plant grows freely, but 
with e.xception of the Jokai experiment, cultivation has not hithertO' 
been seriously entertained by planters. The Jokai plantation had been 
abandoned some time premous to the date ot my personal Inspection of 
the rhea cultivation of India, and the Company's Manager could only 
show 111 " a few miserable shoots not eighteen inches high, as all that 
survived. I could discover no trace of Col. Hannay's e.xperimental 
plot, thus once again pro\-ing that when abandoned the plant cannot 
hold its own against indigenous vegetation, and has. therefore, not become 
acclimatised even in Assam. Perhaps the most hopeful country of all,. 
Upper Burma, remains to be commercially exploited. But the real 
issue, I venture to suggest, is not " Can India grow rhea ? ” hut Can 
the jiurchaser aSord to pay a price that will leave a margin of profit 
to tne Indian producer ? ” And this will meet its solution in the further 
que-tion. ■■ Can and do other countries (China more especiallv) produce 
it protit.iblv at a lower price than India is able to do ■ ” Hence if there 
IS a maiiuiacturer s side that requires expert knowledge for its full com- 
prehension. there is also an agricultural aspect that demands careful 
eori^nh-ration. Both issues must go hand in hand, and perhaps the 
most hopetul solutiim would be found in the owners of patent machinery 
and of spinning and weaving factories undertaking , for a time at 
!ea.st, the pro'lwtion ot the plant and the fibre thev require. This 
would s.ive th-^ disappointment of finding no market for the fibre 
when ]'rodu' >-d. 

SEPAfi.ATlO.\ .4.VO M.ANUFACTVRE OF THE FIBRE. 

As elr-adv ob~ervid. Dr. Buchanan-Hamilton has the honour of 
luvi’ni ni-r ;.abL'h“d .ill account of rhea fibre in Bencral. Of the 
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separation of the tibre prevalent during his time, he says, " The tre>h r.uttmg, 
shoots are cut, and steeped in water to procure the libres of the bark.’’ 

Now. if that was the system pursued in 1807, it has since changed com- 
pletely. I have only come across one or two persons who have spoken 
of the use of water in the separation of the tibre. Col. H. H. Stanstield. 
speaking of Bhagalpur, described a process of slow boiling, simmering Tloilliii,' Willi I'tt 
and beating in water. To the boiler was added crude carbonate of soda 
{sajji rnatti), the stems being boiled in this for 1|- to 2 hours. The shoots 
were then taken out and beaten on a board in contact with running r.c.uea in 
water. Thev were next returned to the boiler and simmered tor another 

'• AtC-T. 

hour, then beaten again in running water till the bark and gum were 
entirely removed. The ribbons were then drawn through a rough carding 
machine to remove all adhering woody tissues. It is said that a maund 
of shoots could be thus easily worked per hour, and yield 2i per cent. Vunjjper 
of fibre ready for spinning. Mr. Montgonierv tells us that he had tried 
retting on the green and dried stems as well as on the green and dried 
peel, in running water and in stagnant, both cold and hot. The results 
were uniformly unsatisfactory. These then (with Hannay’s process Rettma 
of steaming, shortly to be described) are the onlv passages with which I ’ 
am familiar where a process of retting or of boiling are spoken of as 
having been actually tried or used in India. It has, however, been 
recently announced that the Algerian method of retting in sea-water Use o£ 
has proved an unqualified success. If that be so, a great difficulty — the 
removal of the gum — has been once more satisfactorily overcome. Mr. 

D. Hooper (Curator Industrial Museum, Calcutta) performed recently 
an experiment with artificially prepared sea-water and reported his 
results. His observations have been reproduced in many Indian news- 
papers [c/. Capital ; Indian Planting and Gardening, etc.], and unfavour- 
ably criticised in the Anglo-Indian Review. The Madras Mail, com- 
menting on this reawakening of interest, observes that ” hope lives 
eternal in the human breast, and tliere is no inlierent reason why in this 
particular case hope should tell but a flattering tale.” 

Remunerative Market . — Manv writers including myself have for Market, 
years past urged, however, that it is not a machine nor a process that 
is wanted, but a remunerative market. The Chinese method is perhaps cumese Method, 
as nearly perfect as attainable with the people and the conditions 
concerned. It is unapproached by any European invention or Indian 
indigenous process [c/. Letter in South hid. Obserr., March 1902]. More- 
over the Chinese production is on a large scale which leaves apparently 
a sufficient margin to meet present European demands. 

As witnessed by me in Bengal and Assam the fibre i.s obtained piu-ely and rabbons never 
simply by hand scraping. Ribbons are never prepared by the Xatives. .«inoe prep.ireJ. 
the bark is removed before the fibre is stripped from the twigs. The following 
passage from my original report gives an account appln-able. I believe, to the 
whole of Assam and Bengal at the present day : — " The stems are required to 
go through a process of drying, hence rainy weather or even cloudy days during 
the drying stage are supposed to injure the fibre. The shoots are at once stripped sepiration.'iOf 
of their leaves, and the leaves are very generally returned to the field as manure, fibre. 

The shoots are then carried to the dwellings of the cultivators, and by means of 
a bamboo knife or scraper are deprived of the bark and the green succulent stems sorape 1 . 
outer-tissue around the fibre. It is regarded a.s essential that all the plants 
should be scraped or decorticated within il4 hours after heina cut. The stalks 

then laid out on the groimd in some dry situation and exposed to the sun Drvme tbe 
during day and removed within doors at night to avoid the dews, and this bWms. 
method of drying is continued for some 4 to 10 days. I'h- stems are thus ;om- 
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picrt-ly Jiitni iiiiii th»^ .iilheriULr til^re innrt'' or U-s-? hleaclu' 1. Tiu-y are then 
each broken acro^^-v. a little beiuw the mnl«Ue The finger or scraper is inserted 
underneath and run upwards? and <lottai\vaivU until the whole of the fibre is 
removed. For this purpose the central stem may have to be broken more than 
once. This stripping sta9:e is considered the most troublesome of all. After 
being removed from the stem, the fibre is draum rapitily once or twice between 
the scraper and the flat surface of the forefinger, in order to free it from any 
adhering particles of the stem or bark. The after cleaning of the fibre, pre- 
paratory to its beins spun into thread, is done for the most part by the women 
and children, and con--ists entirely in splitting up the cords by means of the 
fimiers. ^Sometimes, however, it is <lipped for a few minutes into a boiling 
solution of haldi (turmeric), from the idea that it is thereby softened and rendered 
more easily separable into its finest hands of fibre. In one instance, while in 
Bogra, I was told that the partially cleaned fibre was boiled for a very short 
time in the water obtained after cooking rice. Thi< was also said to soften the 
fibre. It is probable that both \nth haUli and rice-water the advantage secured 
might have Ijeen obtained thremgh boilmg in water only, but it is perhaps 
desirable that this question should be chemically investigated." 

Ribbons . — It 13 customary to find (in reports published in Europe) the state- 
ment that rhea ribbons are exported from India. I cannot say definitely that 
that is not so, but I should think it highly probable that the supph" must have 
been denied exclusi\ ely from European experimental plantations (the Glenrock, 
for example) or that it was prepared to order. The Bengal cultivator inv'ariably 
scrapes off the bark before separating the fibre from the stem, and thus offers 
for sale what may be a crudely cleaned fibre (or China-grass) but is certainly 
not the much condemned “ Indian rhea ribbons " that have given an evil name 
tf). and greatly lowered the value of, the Indian fibre. The Bengal cultivator, 
strictly speakuig, decorticates fir.-t. then strips the fibre, and it seems to me his 
proce»> a more ratiomil one than that followed by each and every one of the 
inventors «‘f the so-called decorticating machines hitherto placed on the market. 
The'^e cither strip off the bark with its adhering fibre or smash up the contained 
stem {?cutching) and liberate the bark and fibre in that way. Xo doubt by a 
S'lb^equent action >ome of tliem get rid very largely ot the adhering bark, but 
tli^-y tall tar ■^hort oi the operation of complete removal of the bark and of the 
green pulpy external tissue which is immediately etfecte^l by the cultivator on 
the stems being cut. Whether hi3 sul>sequent process of drying the exposed 
fibre before separating it from the stem is advantageous or not T ha\'e had no 
opportunity of te^tlng. but long acquaintance with the Indian cultivator has 
prejudiced me in favour t»f the view that he rarely does much withm his own 
sphere of life tliat is useless, and he certainly never imposes on himself very 
considerable additional labour to no purpose. 

According to the <lescription given by Col. Hannay in 1850, the Chinese 
strip the bark and fibre into ribbon^ a-s the first operation. The ribbons are then 
steeped in water for a c<»nple of hours, and thereafter scraped to remove the 
bark and gum. He then adds that this is quite different from the 
method pui’sued by the Doom.s in Assam, and observes, A cheaper method 
of pre]>aratinn, and one which is l>est suited for separation on a large scale, is 
to subject the strips of fibre, after being taken from the stalks, to the steaming 
pi-'x-e-s-* in boxes, tubes or cylinders. The steaming will soon carrv off the 
sap and its liad qualities., and the bundles well dried will tlien. I think, he quite 
in a market.ible state. Here we have what may he regarded a.s the principle, 
if not alv) the actual rnanipulatinn. of the yirocess patented many vears after- 
ward.s the Iremy system Speaking ot the W ynaad experiments, Mr. Minchin 
say-. ” Small p«)rtal)ic hoiler> on wheel-* were used, which followed the coolies 
w!io Were cutting tiie stem- along roa<l-> through the cultivati«>n. The steam 
wa- turned into closed wooden hoxe- into which the stems were placed. The 
skinning tw hand w.i- a slow proce-s, hut the ribbon was saved." 

Machiaary and Processes, — So much has been ^Titten for and agauu-t the 
various machine- and proce--e- that ha\e been inventetl and patented for 
stripping the }>ark int'A ribbons, for tl*^guniniing the fibre, or for producing filasse 
dm-ct li'iin tiie stem.-, either by chemical or mechanical contrivances, etc., etc., 
that It seeiu- undesiraf)lc to venture turiher, in this very brief sketch of the 
exi-ring Indian rhe.i in<lustr\.. on >o very controversial a subject, and one which 
h,L- hardlv .‘--umed prju tu al importance m India. It may. however, be said 
tliat by -'!ie -et uf writer- it ba- be^u upheld ttiat the pi’i.'per wav is to treat 
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the green stems and produce direct what might ]>e called a green rilasse : by I'rroen Filisse. 

others, that since the hbre from such a process has still to imtiergo an elaborate 

chemical treatment before being fit for the spinner, there is nothing gained by 

tummg out filasse on the spot. All that is required is the production of dry UitVooii? or Fry 

ribVions or even dry steins. By still another set of wTiters it has been upheld 

that the percentage of fibre to bark varies so very greatly that it would be 

dangerous to organise a future trade on such a basis. The prices offered for 

ribbons of bark would have to be very low, in order to safeguard against an 

unprofitable yield of fibre — thus ruinous to the grower of good stock. It has 

accordingly been contended that success can alone be obtained if the clean fibre, Fm.illv 

in a state very nearly, if not altogether, fit for the spinner, be produced by the Fibre. 

grower, though perhaps at central factories adjacent to the areas of cultivaRon. 

In the Kew Bulletin (add. ser.. li , 1S98), the reader will find full particulars 
regarding the various methods of cleaning the fibre, and of all the machinery 
up to then in use. 

Mr. Bernard Coventry’s highly interestmg paper in The Agricultural Journal 
of India (1907, ii., pt. i.. 1-14) reached my hands after the abov'e observations 
had been passed to the press. It has thus been only possible for me to make 
room fur a brief notice. He would seem to lay more stress on the machinery used 
than on the climatic and soil conditions of the countries of production or the 
race of plant grown. In that he may possibly in the future find himself mis- 
taken. In any case the yield of 24 per cent, of clean fibre is practically that 
mentioned by not a few of the past Indian investigators, from Hannay, Stans- 
field, etc., downwards. But Hr. Coventry narrates the circumstances under iirhin 
which rhea fibre cultivation had been undertaken in Tirhut. These, it would Flxii-nenc--. 
seem, were precisely those recommended by me some years ago {Agri, Ledg., 

1898, No, 15, 400-7). And briefly as follows : — A company of Calcutta 
merchants (the Bengal Rhea S\Tidicate, Ltd.) imdertook to supply the Faure Bengii Kbca 
machines for the decortication of the plant, and to ship and sell the produce, ''yiihcdtp. 
Certain Indigo plantations were to grow the plant and prepare the fibre. '* the ^ 

expenses and realisation.? in connection with the whole enterprise being brought ' 
under a joint accoimt." ** The area covered by these contracts aggregated 
over 3,000 acres. As the planting and cultivation progressed it was found, 
hotvever, that many localities wliich had been selected were unsuited to the 
growth of rhea, so that ultimately the area actually put down did not exceed 2.000 
acres (Coventry, Lc. 4). In a furtlier passage Coventry mentions incidentally 
the area in Dalsing Sarai as hax’ing been 500 acres. Speaking of the subject of 
yield, he says, *’ The stems m well-established plants slionld be as tall as possible, 
from 4 to 6 feet, but never less than 3 feet. Four good cuttings should be secured 
per annum if it is to pay, and the total weight of these fourcuttinijs of green steni'^ 
should not be less than 30,000 lb. per acre, r»r say 15 tons. The yield of dry rielJ. 
fibre from these stems should not be less than 24 per cent., making 750 lb. per 
acre per annum. This ainoimt will v<iry with the efticiency of the decorticating 
machine. The possible amoimt of fibre to be obtained from the stems is be- 
lieved to be 5 per cent., but owing to the large amount which is broken and 
cut away in the rough process of decortication, only 24 per cent, can be relied Kou-'h 
on for an average yield with existing machinery, and this is given by the Faure •" . 

machine.” It is thus not quite clear whether these are the results actually 
obtained at the Research Institute, Pusa, or only indicate Coventry's per- 
sonal opinions and expectations. It is all the more disappointing, therefore, 
that this uncertainty has to be concluded by the opinion that if the spinners 
are truly desirous of developmg this important industry they must encourage 
the growers and offer a price more conunensurate ■with the intrinsic value of 
the product.” Wliat is doubtless wanted is a remimerative demand. [Cf. Agri. 

1898. Xo, l.">. 4fifi ; Kexc Bull.. 19o7, 4-H.] 

Indian Industrial Uses . — I came across no Xatives of India who were IV; of t jv . 
aware that the fibre could be spun into s>uch fine yam that it might be woven 
into fabrics. In the case of Bhagalpur it is stated that it hiid been used some 
twenty years ago in admixture -witli silk. Whether it is still so employed I 
have been unable to discover, but throughout Bengal and Assam it is spim 
mto coar.se thread, three strands of which are again spim together to make 
fishing-lines and the curd of which the kai jalas or tishing-nets are made. WTiile 
travelling in Dinajpur and Rangpur I heard of one or two markets or annual \r w 
tairs at which the fibre, the cord, or the nets of rhea were said to be regularly ' 

offered for sale, such as the Bora Daroga mela and fair at Kaunia. ‘ ‘ ' 
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FINANCIAL ASPECTS OF RHEA. 

Yield in Other Countries. — The foregoinsj remarks have beeir tlirowu 
together with a tdew to represent all that is actually known regarding 
the cultivation and manufacture of rhea in India. I have quoted 
figures of yield and prices obtained for bark and fibre, but I have not 
attempted to give actual estimates of the cost of production nor of the 
practical results obtained, because so far as I am aware these can hardly 
be said to exist in connection with India. It would seem, however (to 
judge by the yield of bark and of fibre reported from other parts of the 
world, where rhea cultivation has been conducted on business lines), that 
we have to suppose that the plant is infinitely less productive in India ; 
in other words, that India is not well suited for rhea production ; or that 
the plant has degenerated to a .stock very much inferior to that which 
exists in China. Japan, the Malaya, and America ; or that our system 
of cultivation is altogether defective and deficient ; or that the Indian 
results have been much under-stated ; or, lastlv, that the returns from 
other parts of the world have been greatly over-stated. I cannot, there- 
fore. attempt more than to allude brieflv to some of the figures that have 
been published outside the limits of India. In a report issued by Mr, L. 
M ray. juu.. the results of the Perak Government cultivation are given 
for five experiments. These varied in yield from 1,280 lb. to 2,508 lb. 
of ribbons per acre, or a mean of lb., which gave 1,173 lb. of cleaned 
fibre. M ith so splendid a result (very nearly double the usual figures 
recorded for India) one would have expected the e.xperiment to have been 
announced as a financial success, but Mr. Wra\’ tells us that with ribbons 
at £7 a ton in Lomlon. a net loss of .818.30 per acre was sustained. Of 
Wenchow iu China it has been found that one cutting of 80,0(X) stems 
yielded •312.1 lb. of fibre per acre. It is thus possible that, ailcling the 
other cuttings, the total return would have been 9(X) to 1.000 lb. of China- 
grass. 

Mr. E. Mathieu of Singapore has published a highly satisfactory 
account of rhea cultivation in the form of a review of the results obtained 
bv the Director of the Botanic Gardens of Java. Mr. Mathieu supports 
his views by reference to parallel result.s obtained in America and 
Algeria. He believes that after three or four vears" growth a 
^Malayan plantation should yield in four cuttings 20 tons of steins 
per acre, and that these ought to give 3'75 per cent, of clean dry 
fibre or 1.680 lb. per acre, worth in London £24 a ton, which would 
yield a net profit over working expenses of .8102. .30 per acre. If this 
estimate be accepted, the Malay plantations would yield fullv double 
the average outturn mentioned in connection with India. But even such 
a splendid production falls far short of others that have to be recorded. 
According to certain returns published iu connection with the Keru 
valley. California, four cuttings are sakl to have been obtained a year, 
making a total of oO.ltK) lb. of green stems, or a little more than double 
Mr. Mathieu s estimate for Malayan production and perhaps five times 
the mean of all the figures given above in connection with Indian 
experience. Mr. Charle.s Richard Dodge {Useful Fibre Plants of the 
If orhJ. 89 ) give.s 2.3 tons of green stems with leaves as a fair average for 
( alifornia, and Hilgard mentions a yield at the Californian Experimental 
8tatior. (Bull.. No-;. 9U, 91) of 1.935 lb. of fibre per acre. From the experi- 
ment.’.! I ultivation of a small plot of i». uirea at Kew, it was calculatetl 
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that the yield would be 29.<JOO lb. (say 13 tons) of iireen after the 

leaves had been removed. At Algiers (according to the late Director of the Aiger..in Tieii, 

Botanical Gardens — Mr. Hardy) the yield was 48.(XX) lb. of yreen stems 

with their leaves, or 27.6001b. of stems : this amount on drying is reduced 

to 4,900 lb. and affords 1,400 lb. of fibrous thongs. But two such crops 

mav be obtained a year, so that the total of ribbon.s would be 2,800 lb. 

At Padua, according to M. Goncet de Mas. 26,300 lb. per acre were ob- 
tained in the second year, and 32,360 lb. per acre of stems ivithout leaves 
in the third year of the plantation. The last quotation worked out at 
1,280 lb. of raw fibre. Lastly, M. Faider gives 1.285 lb. of fibre per acre 
as the approximate average annual yield. 

European Industrial Uses . — I do not attempt to express a Uses of 
definite opinion on this aspect of the rhea question, though essentially China- 
necessary to any full comprehension of the financial issue-s of production Srass, 
in which India is at present concerned. The fibre would appear to be u.s'ul 
for sacking, sailcloth, belting, table-cloths, sheeting, shirting, dress cloth=. x.-ctii. - 
laces, nets, thread, string, cordage, ropes, fishing-lines and paper. Wiesner 
(Benkschr. Akad. IFiss, Wien. Math.-Xat., 1902, Ixxii., 7. 22, 28) makes 
many references to the Chinese use of this fibre in the manufacture of 
paper. On the authority of Karabacek (Das Arahische Papier. 28-9) he 
states, for example, that it was used in ancient times in China for the pro- 
duction of the best document papers. But the applications of rhea are more cinaois p ht 
varied and diversified than those of almost anv other known fibre. 8till. 
its progress in popular favour has been remarkably slow. It is employed 
at present very largely for giving strength to other textiles, and has hardly 
assumed an independent or recognised position of its own. It might 
be said that its disadvantages are its abnormal strength and lasting pro- iribjecnoa.- to 
parties under all vicissitudes ; its stifiness and glossiness : its want of 
rustle ; its peculiar lustre (which has not caught popular fancy) ; and it.s 
imperfections in dyeing (especially black shades) — these are the .sort of 
objections often urged against rhea. But it seems po.ssibie that they would 
all disappear if two further adverse circumstances coultl be overcome, viz.. 
ilrst the necessity for special and expensive machinery, and second the .-,w .u 
very high cost of production. The difficultv that htng obstructed rhea. iL'-'eaen-. 
namely the discovery of a good decorticating and deguimning machine 
or process may, how'ever, be said to have disappeared, and the chief 
objection now advanced by the growers i^ that the price offered is not owt of 
remunerative, and by the manufacturers that more cannot be paid until a - 

special position has been secured for the fibre in the markets of the world. 

In The Agricultural Ledger (1898. No. 15) are given 34 pages of reference.s to 
reports, books, newspapers, etc., in which information reganlmg Rhea will be 
found. [Many of the additional sources of information consulted while writing the 
present article have already been cited, but the following enumeration m setjut ni e 
of dates may be added: — Schulte im Hofe, Die Ramietaser, 1898 ; S.idebeck. Die 
Rulturgew. der Dent. Kolon.. 1899, 293; Times of Ind.. Jan. 7, 1899; Raj.iit, 

Straits Settl., in Jnd. Text. Journ., April 1900: Ramie, in Proe. Inter.’ (.'ong., 

■June 28— 30, Oct. 1-11, 1900; Schanz, Die Roekmeriakultur, China, in Der Tropen- 
pflanzer, 1901, v., 126-30 ; Jumelle, Les Cult. Colon. {Indu,et.). 1901. 27 ; Oivshoff. 

Ramie, Dutch. E. Ind., in Indische ilercuur. Jan. 6. 1903 ; Van Maaiiem. 

La Cult, de la Ramie, in Rev. des Cult. Colon.. 1903, xiii. 82 ; Wiesner. Die Rolat 
dea Pflanzenr., 1903, ii.. 319; Birdwood, Anglo-Ind. Rev.. Jan. and Feb. 1903; 

Pioneer, Feb. and -4.ug. 1903: Van Maanem, Ramie and Rairiit-Vn<'oi. in 
Indische Mercnur, April 19, 1904 ; Edwards-RadcK-ffe. series or art'-'Le ,f. lad 
Plant. Gaz.. conci., June 11. 1904; Barraclough in Capital. .A.pril 21. i'io4 : 

■Carpenter in Trop. Agrisf.. May, 1904; hid. Text. Journ., Jan. and Fell., etc . 1904. j 
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BCEHMERIA OR RHEA SLBSTITLTES. 

Pra' Tiea!lv every tibre obtained from the Xatiiral Grder Urtic ace.e or 
the Netties iiiiulit be meiitioned as a possible Rhea Substitute. These are, 
huvvever. reterred bv botanists to two .sub-tritK‘s. viz. the S'l'lSu IXn and the 
577.V’./.fss y E2'TLE.'. Of the former may be meutionej frirr/i^thiia, 
and C'rtica, and of the latter lUi Ji iiicriii. l)eUre</easui, 
Mtniiifiri, Sfifrin-hltniii/>< and I'i/lf-brinicd. The-e and a few other 
alii.Ml iieiiera are well known to afford strona and beautinil fibres. There is, 
however, an objeetion to the former tfroup that ajiplies in nearly equal force 
to .ill the species, namelv that the poison of the stinaing, hairs renders it 
difficult to collect the plants; and indeed in some instances the poison is 
..ibsorbed and retained by the fibre during the process of preparation. The 
stuiginir nettles are roiisecjueiith' an intractable group of plants, no single 
member of which has assumed or seems likely to assume commercial im- 
poitance in the modern commerce of any part of the world, even although 
the fibres they afford are strong and exceedingly beautiful. The other group 
— the stiiigless nettles — in addition to the China-grass or Rhea contains 
several plants that are much appreciated in the countries where met with 
plentifullv, and mainly as sources of useful fibre. Several of these are also 
capable of extended utilisation, should the necessities of commerce call 
for new and iliversifieil fibres. Each possesses special features of its own, 
and the chief difficulty that =tauds in their way is that which has retarded 
rhea it'clf. i.anielv that the necessity for their recognition has scarcely 
arisen. Bv tar the most promising fibre of thi.s senes Is MUehrnued 
h)fe<irifoli(i, 

111 the remarks that follow I shall deal as briefiy as may be possible 
with each of the mcjre hopeful rhea substitutes, and. as customary, in the 
alphabetical sequence of their scientific names . — 

Debregeasia hypoleuca, ITcdd. — This large shrub is met with 
plentifully on the margins of fields, bv road'idcs and watercourses, and 
near houses, in the western temperate Himalava. at altitudes of 3.000 
to fi.iHKi feet. It is best known by the following vernacular names : — 
fururn. tashidri (tushii/ara). skint, tashdri-sidr, sihun’t. sanddri, sansdrit, 
awrer. ffiand, jdncho, pnii. etc. 

It IS freely pollarded in October, and forms long, straight, willow-like shoots 
which yield a fair percentage of bark-fibre ; the sjioots are also made into 
crude ba.skets for local use. The fibre is very generally extracted by the hill 
people and employed for ropes and cordage. Various methods of separating 
and cleaning the fibre have been reported. Baden-Powell observes that the 
shoots are not steeped in water but are dried, and ivhen brittle are beaten and 
the tilae collected. The fibre is reported to be exceptionally strong and ot 
specMl value for fishing-nets, because of its re-isting the action of water. As 
cordage and rope it is employed for all agricultural and domestic purposes by 
the iiill people, but T have never lieard of its being spun and woven nor have 
1 conie acros.s any account of a systematic protluetion or even of a scientific 
investigation of the fibre. 

The closely allied species «- ri-iirtinn. Gaud , perhaps hardly deserves to 
be treated as distinct. It is a tall shrub of the sub-tropical Himalaya (especially 
Eastern) and of the mountains of Western and Southern India and Burma — 
cr.imiion in evergreen forests. The followina: are its better-known names: — 
Tc.nhinri. kurnhyem. knpsi. kurqul and putrhwr. It takes the place very largely, 
in the mountains of \\ e,,tern and Southern Iniiia, f>f the previous spiecies on the 
Himalaya. It is also used by the Himalayan people, more especially on the 
t .i-tern extremity, but i- less plentiful to the west than the former. In the 
Altidrd.y yifiiddii O’ Adjfuit’Mr’it’on ic is spoken of a.s one of the chief fibres ot 
that ITesidenf y. It is fairly ,*xtensively used in the Xilgiri lulls, and a consign- 
ment ‘.vas sent to Europe by the Glenrook Company which wa-s t'alued at £70 
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a ton ! Mr. Cameron refers to it as one of the commonest and most conspicuous 
plants of the Wynaad and Nilgiri hills. Its fibre he tells us is used for bow- Bow-strings, 
strings, and “ would appear to require to be better known to be much appre- 
ciated.” In Ceylon it is used for cordage and string especially suitable for 
fishing-lines. 

GlpaPdinia hetepophylla. Dene. — In commerce tiiis is known D.E.P., 
as Nilgiei Nettle. There are three fairly well recognised varieties, viz. 

(a) heterophfiUd proper, the condition met with on the temperate and jj-jfgjpj 
sub-tropical Himalaya from Marri eastward to Nepal, Sikkim, Bhutan, Nettle. 
Assam and Burma ; (/:?) palmutu, the special form on the Nilgiri hills 
and Ceylon; and (-y) zeijlanica, the variety met with on the mountains 
of Rajputana, Central India, the Central Provinces, and the Deccan, 
south to Travancore. It is commonly stated ihsA palmata yields a fibre 
superior to either of the others. It would be more correct to say that 
pnlmata had been systematically studied and reported on in 1862 by the special 
late Mr. Me Ivor, Superintendentoi' the Horticultural Gardens, OotacamuuJ, 
while the other forms, though known to be fairly extensively used by the 
hill tribes, had not been separately investigated. Under these circum- 
stances it seems likely to serve the purpose of the present work if all three 
be treated conjointly. The following are the vernacular names best 
known : — hichua, allu, awa, bhdbar, keri, sanoli, horu-surat, pha- pat, vernacular 
tukah, serpa, herpa, ullo, kazu, shish-una, kuhra, jurkanddlu, kunddlu, 
moti khajati (or moti-kajoti), agia, agarra, aicah, ana, schorigenain, hpetye, 
hetya, hekshd, etc. [Cf. Agri. Ledg., 1898, 78-9.] 

Production. — In the North-West Himalaya fjirurtitoin takes the place of Himalayan 
Miebfegeaaia in the higher and more interior or northern tracts ; it occurs between Supply. 

4,000 and 7,000 feet in altitude, and thus practically above the altitude of 

Dehregeasta. It is a tall, stout, much-branched plant that grows to a height of 

6 to 10 feet and usually in the form of dense clumps which, owing to the very 

poisonous nature of the stinging hairs, are left severely alone both by men and 

animals. The plant is, however, fairly extensively utilised by the hill tribes, 

especially on the Himalaya, as a source of strong and durable fibre. The long 

straight shoots are cut down in the cold season (August to October), stripped Season ot 

of their leaves and buds at once, so as to remove as far as possible the stinging Cutting. 

bristles ; they are then washed for three or four days in water, and the fibrous 

bark thereafter drawn off as with hemp. Capt. Rainey, speaking of the 

present plant, not jtebregenaiu. says the shoots after being cut are exposed 

to the open air for one night ; then stripped of their leaves and sun-dried ; next 

placed in vessels and boiled with wood-ashes for twenty-four hours. The fibre Boiled with 

is thus found to separate easily and is removed, washed and sprinkled with the Wood-ashes. 

flour of the grain kodra, and left to dry, when it is ready to be spun. Campbell 

observes that in Nepal this fibre is used in making an exceptionally strong cloth ciotli made of 

called bangra {Agri. and Rural Econ. Nepal), and Gamble and others use for tlie Fibre. 

that cloth (as met with in Sikkim) the name gunny or gunnia ; in Burma 

rhea is called gun. These names are doubtless derived from bhanga (which Origin of Name 

signifies to break) and ganja—t'wo words that, at the present time, are restricted Ounny. 

to the intoxicating property of hemp. The term gunny in modern commerce 

is applied to a sacking made of jute. 

It has already been mentioned that Jlclvor cultivated the form imXmnta Nilgiri 
on the Nilgiri hills. The soil best suited he describes as alluvial deposits such Experi- 
as are found in ravines. He sowed the plant in rows 15 inches apart and cut ment. 
down the young shoots for fibre twice a year, namely in July and January. In 
doing so he left 6 inches of stem as the stool for future shoots. After each 
cutting the earth between the rows was dug to a depth of 8 inches and manure Jlethoti of 
applied. From the crop of July an average produce of 450 to 500 lb. of clean Culuvatioa. 
fibre may be expected. Of this 120 lb. will be superior quality, in other words Tieii 
the produce of the very young and tender shoots, which should be assorted by 
themselves at the time of cutting. The January crop will yield on an average 
600 to 700 lb. per acre. This Sbre is, however, inferior owing to the shoots 
being mature. Were fine fibre only desired, Mclvor was of opinion it would 
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be necessary to reap the shoots at an earlier time, and perhaps more frequently 
than stated. 

The inner bark abounds in fibre, that of the young shoots being the finest 
and strongest and peculiarly silky and at the same time woolly. The shoots 
wlien cut were allowed in Mclvor’s experiment to remain as they fell for two 
or three da\’s, by which time they had largely lost their stinging property but 
were pliable enough to allow the bark being peeled off and separated from the 
le<ives. The bark was then tied in small bundles and dried in the sun. When 
dry the ribbons were beaten w’lth a wooden mallet, which caused the outer 
bark to fall off and leave the fibre comparatively clean. The fibrous part 
was tiien wrapped up in small bundles and boiled for about an hour in 
water with wood-ashes. The fibre was thus removed and washed as rapidly 
as possible in clear running water, after which it was bleached as with flax 
or hemp. 

Xotiiing further is known of the above experiment, but it may be inferred 
that the result w'as not considered a financial success since the endeavour to 
grow the plant and sell the fibre appears never to have been repeated in any 
part of India. 

By way of concludine it may be said that, in connection with the inquiry 
into rhea fibre in Burma, information was received of what was called Wild-rhea — 
a plant fairly extensi\-ely used as a source of fibre by the Shans. On a botanical 
specimen being furnished this was foimd to be hetefophytia, 

called by the Shans hpetijt. Mr. Carr, Deputy Conservator of Forests, Mandalay, 
wrote that the fibre was not considered so good as gun (rhea) and was not used 
much by the Burnians. The Palungs, however, were said to mix it with gun. It 
is somewhat curious that the Jabako and Angami Xagas also employ uitutniinia 
fibre mixed with their han-riha ( or with cotton, and in Europe the 
opinion formerly prevailed that the special feature of Xilgiri Nettle fibre was 
the ease with which it could he mixed with wool, a property not possessed by 
rhea, and due to the woolly nature of Oirattiinia. 

Propertitfs. — Recently, however, as a consequence of inquiries made at the 
Industrial Museum, Calcutta, a sample of the fibre was sent to the Imperial 
Institute tor report. Dunstan furnished <a reply which has been issued by the 
Reporter on Economic Products as a Commercial Circular (1005, No. 1). The 
following abstract mav be here given : — 

It is evident tliat these results confirm tliose of Cross and Bevan, but 
indicate tiiat the present sample is less susceptible to the prolonged action 
of alkali (as shown by the t-hydrolysis) and contains a larger percentage of 
cellulose. The fibre of ui.'tivtUtiiii hetei'itpUyiin is remarkable for its ability 
ti) withstand the action of alkali, its richness in cellulose, and the length of its 
ultirnate fibre. There can be no doubt that the product is of excellent quality, 
and it seems highly probable that, if it could be prepared on a commercial scale, 
it might take a high position among textile fibres, 

31r. B. J. Rose, of the Indian Trade Enquiry Office, 73, Basinghall Street, 
London, E.C., obtained a coinniercial valuation of the fibre which was as follows 

■■ The small sample of the prepared fibre of the Nilgiri Nettle {fiii-nciliiiiM 
heteropiiyiia) received from the Reporter on Economic Products was sub- 
mitted to a fibre broker, who reports as follows : — ‘ We have examined the sample 
of vegetafih' fibre, and beg to report on same : microscopical examination reveals 
similar structure to tiax, appearing, however, to be ineffectively retted ; soft 
and more open than tlax. also of a more dowmy nature. Length and fiiiene9.s 
similar to flax and slightly more silky. In our opinion this fibre is more likely 
to tie employed under simil.vr eonflitions to the flax fibre than as a wool substi- 
tute. We value tlic fibre at £20 per ton.’ ” [See also p. 151.] 

L>a.poptea. crenulsita.. Gaud. ; the Fever or Devil Nettle. An 
evergrceii shrub niid with in tlie trojiiciil Himalava from Sikkim eastward 
to .\ssam, Burma, ( 'ovlon. Perak. .Java, etc. Is known bv the following : — 
Surnf. chnrjiatf.a. mon'iu/i. sir-u/it. wealumma, pheijtaki/ee, etc. 

riii,s curious plant may be desenhed as the most poisonous of all the nettles 
of India, although compared with the preceding it is harmless looking. Its 
stinging hair., cause exce.,sive burning pains, which last for days, augmented on 
tiie p.irt being washeil ; at the same time it produces violent sneezing and copious 
running at the nose and contraction of the jaw with severe swelling of the part 
affei'tod, .1. D. Hooker (Him. Journ., 1852, u., 188); Masters (Prod. Angam’ 
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Hills ) ; Beddome {FI. Sylv.^ ii., 306), and many other ^vTite^s allude to the poisonous 
property of this plant. 

Properties. — The bark is knowTi to yield a strong and fairly useful fibre, the 
ultimate cells of which measure 8-10 mm., but its great loss on hydrolysis, together 
with its poisonous property, stamp it as unlikely ever to become of commercial 
importance. The Indian plant is closely allied to f.. vonottennis, the fibre of 
which at one time was of importance in Europe and which recently has been 
proposed for cultivation in France as a substitute for rhea. 

Maoutia Puya, 'Wedd.; Agri. Ledg., 1898. No. 15, 120-6, and pi. d.e.P., 

Is known as pwa-hemp, and Nepal Hemp, and hv' some writers as Wild- v., 177-80. 
rhea, poi, pua, piiija, genii, kginki or kienki, puttanti, snt-aa or .^at-sha Hemp. 
or sap-ska, ate,. A shrub from 2 to 6 or even 8 feet in heieilit , fairlv plentiful 
in the damp forests at the foot of the Himalaya from Garhwal eastwards 
through Nepal and Sikkim to the Khasia hills and the mountains of sikiun 
Burma, at altitudes of from 1,000 to 4,000 feet. viW-rhea. 

This is purely a wild plant and is nowhere cultiv'ated. It does not grow in 
the forests but frequents glades and open places, overrunning abandoned fields. 

It sheds its leaves in winter, comes into fresh foliage about May. and flowers 
and fruits in August and September ; the shoots intended for fibre must he 
cut before the fruit matures. 

Properties . — Mr. G. A. Gammie described (in 1890) the preparation of the 
fibre at Mungpoo m Darjeeling, his description coinciding in almost every 
particular with Dr. Campbell’s account written in 1847 ; “The bark is peeled Ribljoiis of 
oii the stems in long strips ; boiled in water, thickened witli common wood- Bifk boilrd m 
ashes until it is pulpy ; then as much as possible of the adhering bark is " 
separated from the fibre by alternately beating with a wooden mallet and wash- 
ing in cold water. -Aiter this the water is rinsed out, and each Inindle of fibre is 
thickly covered with a paste of micaceous clay, and dried. When thoroughly Clayed, 
dry, the clay and the remaining bark are easily shaken off, leaving the fibre in 
a state fit for use. If fibre is required free from dust, it i.s repeatedly rinsed 
until the water runs clear, and then re-dried. The white or bluish-white clay 
foiuid here and there, near streams, is preferred as it gives the fibre a good 
colour. If its appearance is of no consequence, yellow clay is said to be 
as effective. I do not know whether the action of the clay is altogether 
mechanical or not. A few samples which were prepared by treatment with 
lime and chalk were coarse in appearance and rough to the touch ; those treated tls® of r.imr, 
by clay, on the other hand, were soft and silky.” It need only be added that 
Gammie says pua is chiefly used for fishing nets and lines. I am told that 
formerly the Lepohas made cloth from it, but the contraction and expansion 
readily caused in it by atmospheric changes made it uncorafurtahle and un- 
desirable fur wearing apparel.” 

Sapeochlamys puleheppima, Gaud. — A large slirub in Assam, D.E.P., 
the Khasia hills, Sylhet, Chittagong and Burma, and di.ctributed to Jb’ I’’-- 
Sumatra. It bears the following names : — golab jam, dogal or daggdl, 
sonafid, tsatga, shap-sha-pen. Fibre. 

This bark gives a good rope fibre, and the leaves and twigs in conjunction 
with the bark of AiMeeia are used in Assam in the pniduction of a madder- 
brown dye. 

Uptica dioica, Linn., also U. papviflopa, Rojrb. — One or both D.E.P., 
of these plants are met with plentifullv near human dwellings on the vi., pt. iv., 
Himalaya (up to ll’,000 feet) from Kashmir eastward to As^ain and 
Burma ; also on the mountains of Central, Western and Southern India, ^ 

at altitudes of from 3,000 to 5,000 feet. They are given the same names 
as fTifardiuia. 

Properties . — The young tops and the hypertrophied shoots (caused through the 
parasitic action of an aecidial fungus) are largely eaten on the Himalaya. Kettle 
tibre was the textile of certain purposes in primitive Europe (HiUin), and still is EJole Tarts 
in use. The word Net is derived from the same root as Kettle. A knowle^lce 
ef their fibres prevails in India, but it can hardly be said they are manufactured. 

Gubbins doubtless was alluding to t'rfiva when he s.iid that the 
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pldiiit is cut in October And sun-dried ; when brittle it is beaten and the fibre 
separated. “ Seeing it stated that there was considerable labour required in 
cleaning the fibre, I made particular inquiries on this head ; as far as I could 
leam, there is no greater trouble in cle anin g the fibre of the * **^i<*« . when merely 
dried, than is experienced with the hemp of the hills which is not retted in 
water. The fibre is said to be employed for making ropes. [Of. Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, H8-9.] 
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Villebpunea integpifolia, Gaud. ; Agri. Ledg., 1898, No. 15, 
108-19, and pi. ; Risa Fibre. This small tree or bush is met with on 
the Eastern Himalaya to Assam, the Khasia hills, Sylhet, Manipur, 
Chittagong, and right across to the other side of India ; on the Deccan 
Peninsula from the Konkan southwards-aiid lastly in the Andaman Islands. 
It is the bon (wild) riha of Assam, also ritza, risa or ree, jutta, hon-Jcotkora, 
lukoi or lukoikhun, lipic or lip'iah, kaphitki. 

History. — It affords both the red and the white fibre made knovra 
by Hannay in 1850 under the name of mesakhi. In fact Dalton 
affirmed years ago that Hannay’s •mesakhi was the same as his bm 
riha. Royle suspected Dalton to be correct and I have little or no 
hesitation in saving that he was so, though it is curious that none 
of my correspondents in Assam or on the eastern frontier anywhere 
have Sent me either the plant or the fibre under the name mesakhi, 
nor was that name mentioned to me during auv of my numerous 
explorations on the Assam frontier. Although fairly plentiful in the 
Deccan it does not seem to have a vernacular name, nor apparently is 
it known to afford a useful fibre by the people of Westorii India. During 
a brief tour in Coorg and the Wynaad .some short time ago I personally 
endeavoured to learn something about this plant. It was found plentiful 
in the lower damp valleys near the cardamom plantations, but no one 
seemed aware of its being of any value. Dehrtg/ea.shi rehifind was 
pointed out as the only known wild fibre plant. Subseijuently one 
writer, in response to my account of J'lltefinnied (Agri. Ledg., l.o.), 
affirmed that wild-rhea was plentiful in Salsette and the fibre regularly 
exported up the Persian Gulf, but on being asked for a .sample, sent a 
plant which was neither rhea nor any of the rliea-substitute.s, thus once 
more demonstrating to what extent the bugbear ban- (wild) rhea has 
obstructed the natural development of India’s fibre resources. 

A botanical specimen of the present plant was sent from Assam to the 
Herbarium, Royal Botanic Gardens, Calcutta, by Jenkins early in the ’fifties. 
On the label of that specimen is recorded the following — “ This is the ban- 
rheea from which the China-grass cloth fibres are prepared.” I mention this 
circumstance as of historic value since it proves that the so-called wild-rhea oi 
the early Assam investigators and the bon (ban) rhea pointed out to me on numer- 
ous occasions, during explorations in Assam and across the north-extern 
frontier into the country of the Jlikirs, Hagas, Singphos, Jabakas, Manipi^ 
and other tribes, is the self-same plant of which so much had been said fully haU 
a century ago. In the country indicated the plant is indigenous, but so far as 
I could discover, is nowhere systematically cultivated though doubtless en- 
couraged to grow and even planted along embankments, roadsides and other 
suitable situations with a -view to affording a ready supply of fibre. la pe 
purely wild habitat it frequents damp glades near streams, though with iw 
roots well above water-level. Because of its being an indigenous plant ana 
called ban- (wild) rhea there arose the very mistaken notion that it was the source 
of the cultivated rhea, and still more perniciouslv the idea that rhea fibre couio 
be procured in India from a wUd source for little more than the cost of collectio^ 
and further that all that was necessary to secure a never-failing supply waf * 
plant out wa.ste lands with the wild rhea. I have already fully disposed of these 
absurd notions and need hardly repeat that the wild-rhea of Burma is 
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the wild-rhea of Sikkim and the wild-rhea of A^sain tlie present species Cultivation 

— three plants that are as remote from rhea proper and from each other as 

they could well be. They are all nettles it is true, but there the resemblance 

begins and ends. They are different botanically, chemically, industrially and 

agriculturally. To continue to think of them as wild forms of rhea is the 

blindfold acceptance of a name at the probable expense of a future trade. To 

place this wonderful fibre — wild-rhea of Assam — on the markets of Europe as 

equal in price, merit and industrial application with the wild-rhea of Burma, 

would in all probability be to condemn it to complete neglect It has merits 

and properties of its own as different from rhea itself and from all other wild- 

rheas as from flax. It would, therefore, be of great advantage were some en- Separate 

tirely distinct name accepted and recognised in Europe as the commercial name Name 

of this fibre, such, for example, as that which I have ventured to assign to it f«®kable. 

above, namely its Naga name Risa. 

Conditions ol Cultivation . — According to the opinion hitherto published, it 
may be propagated by root-cuttings, by slips, or by seed, and its cultivation 
conducted on the same lines as with the willow in Europe. It is said to be grown 
largely by the hill tribes on the north-west of Ytmnan, and by the Singphos and 
Dhoanneas of the Assam north-east frontier to a small extent only (Hannay). 

The tree when left unmolested attains a girth of about 2 feet and a height of 
from 30 to 40 feet. It is abundant within the valleys bordering on the Khasia 
and Garo hills. It is only formd in mixed evergreen forests, and is not gre- 
garious. It thrives principally in shady damp places on the sides of streams, Shads 
hut does not grow at all on the plains or in places exposed to the sim. The 
tree flowers in March, and the seeds ripen in April (Lloyd). I collected the plant 
repeatedly on the plains of Assam proper, for example on the embankment of 
the Rajghur in Sibsagar, and at Nahor Rani in Tezpur. It is very plentiful at 
Tingali, at the foot of the Jabaka Xaga hills, growing on loose soil with plenty 
of water. It could be groivn on the sloping banks of most of the depressions or 
hullahs within tea estates — lands which at present are not only waste, but often 
a source of positive danger to the tea plant. 


Collection and Separation of Fibre. — The trees are pollarded during the Fibre, 
months of November to February, and the young shoots become available in of 

June and through the rains. The fibre is extracted from the branches in exactly Pollarding, 
the same manner as from ritpl* mmia uirm. only the fibre is longer. One Extraction of 
man preparing risa can get as much fibre in the same time as three men pre- I''tre. 
paring the cultivated rhea fibre (Lloyd). The young shoots begin to appear 
in May, and these alone are used for fibre. The Naga way of preparing the The Nige 
ribbons is quite different from the Ass.rmese. The cuttings are best made ilethod. 
from May to October, during the rainy seitson. The shoots are carried to the 
villages, where the outside green skin or bark and a little slimy matter are scraped 
off. Then the ribbons of partly cleaned fibre are stripped from the shoots. 

The inside of these ribbons is next scraped with a knife so placed in the hand as Shoots 
to allow the edge to rest against the forefinger. The strips are drawn through Scraped, 
repe.atedly in order to remove the slimy and gummy substances from the inner 
face. After being cleaned in this way. the ribbons are left to dry in the shade. Dried. 

M hen fully dried they are next steeped in water and wood-ashes for about 
twenty-four hours, and then boiled in rice water for four hours. The fibre will Boiled m 

be then found to be quite free from gum, and may be separated into fine Kioe-water. 

threads. This is. howcA er, a tedious process and is mostly carried on by the 
old people of the villages. The Assamese, on the other hand, take off the Assam Method, 

ribbons wdien the shoots arc in a half-dry state and do not first scrape off 

the outer bark and gum. They also leave the inner face coated with the 
slimy substance. They purify it in a coarse way by washing in lime and then Lime-w:iter. 
twist it into twine, or simply divide up the ribbons and without any prepara- 
tion twist these into twine. This is emploved in making the nets ii.sed to catch 
deer (Severin). 


yield and Utilisation. — Col. L. A. il. Lumsden, C.B. (of Lunisden's 
Horse) was good enough to supply the thongs of bark that were furnished for 
examination and report. These were stripped from wild plants that had not 
been cultivated nor pollarded to produce special fibre-yielding shoots. The 
Consignment was, therefore, very mi.xed and an allowance has to be made for this 
circumstance. The following facts are instructive. The green branches stripped 

maunds 32 seers ; the green ribbons of bark obtained from these yield of 
i^eighed 3 maunds 30 seers : and the dry ribbons, without any preparation other hibboa. 
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than dryint: in tlie sliade, caino to 1 nuiimd 30 seers (Liunsdoii). The fibre is 
used 111 tile uianufacturo of a coarse cloth, but diietiy for fishing-nets {Hannay). 
In the tl.iro hill.s the fibre is only prepared in small ijuantities and for home 
eoiicuniption. The people use it in making nets, and in certain cases for mixing 
with silk in making cloth (Lloyd). In the .Tabaka Xaga country it is calued 
becaii.sc of Its great strength. It is coarsely- woven into the bags that are carried 
oxer the shoulder. These are often beautifully ornamented, being emViroidered 
with dyed thread of the same fibre (Phillips). The Xagas believe that the harder 
the tliread is spun the stronger it becomes (Severin). 

Properties of the Fibre. — In IS-T."? Capt. Thomson reported that 
for canvas or linos the fibre required onlv to be known to be gener- 
ally used for these purposes. Rovle published the results of a com- 
parative study of the fibre supplied by Hannay as follows : — Petersburg 
clean hemp, broken with a weight of IfiO lb. ; Jabbalpur hemp, with 
190 lb. ; China-grass, with 2.50 lb. : rhea with 320 lb. ; and wild-rhea with 
340 lb. These were the results obtained half a century ago, but still no 
jirogress has been made with this fibre. In March 1897 I collected person- 
ally a supply of bark in the Sibsagar district, and submitted the same 
for examination to Mr. Melrose Arnot, at that time Chemist of the Bally 
Paper Mills. He reported that the fibres separated from the bark were 
beautifully white and of a fine silky lustre and measured 25 to 30 mm. 
long and 0-013 mm. in diameter. They were cylindrical or nearly so, 
and tapered at both ends ; they had a small central canal and thick 
striated walls ; a pecto-cellulose very similar to flax, but much finer 
while being equally long. Arnot then added. “ As compared with 
the fibre of Ita h merin nireti this is exceedingly fine, indeed it is 
one of the finest fibres I have ever measured, and although not 
anything like fine in the individual fibre, tlie filamimts are long and 
'troiiLi, and I have no doubt that in every respect the material would 
})rove mote easilv workable on textile machinery, and it would un- 
doubtedly produce very mu<-h finer texture.i than Itoli iiieriti nireti.'^ 
" The colouring matter contained in the bark appears to be well worth 
serious study.” 

These results were only just what might have been anticipated : 
no one can scrape the bark off a young shoot and procure a sample of 
the fibre without realising that it must be verv valuable. But in order 
to have an independent opinion I desired Col. Lumsden to procure me 
the supply of ribbons allucled to above, and these were forwarded to the 
late Sir F. A. Abel. Director of the Imperial Institute, Loudon, with the 
.'Uggestion that Prof. W. R. Dunstan might be invited to e.xamine and 
report on the filire. 

On .kpril 28. 1898. I forwarded the fibre along with a letter in which the 
tollowiug occurs : — During my explorations in Assam I gave special 
consideration to the ban-rhea. I found, as I had suggested in the 
Dirtwnar;/. that while related no doubt to Itn h iiieria tiirea it was a 
perfectly di.stinct plant, namely I'illflu-iineii intet/rifoUri. It can be 
grown on all waste lands ; it has little or no gum, will give a high return 
where Rhea fails ; is a verv fine fibre, and perhaps as strong, if not stronger, 
than China-grass. On these considerations I contemplate making an 
effort to bring this fibre to the attention of commerce, and I shall he 
very grateful if you ran see your wav to secure the co-operation of the 
Officers (il tti(' Researi li Departineiit. I desire to have tlie fibre e.x- 
amiiied bntli chemicallv and industrially. For the latter purpose I 
chilli be glad to send a larger con.signment on hearing from you. The 
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ribbons have been simply stripped ofE the stems. Thor have not 
been cleaned in any way, and the loss no doubt will be found serious. 

The plant produces shoots 20 feet long ; the bark strips off easily, but 
no doubt machinery could be readily designed to produce a cleaned 
and partly bleached raw fibre. Perhaps the most important point in 
connection with this fibre is that it could be produced at a third the 
price of Rhea.” 

In October of the same year I had the pleasure to receive Dunstan’s 
report, and the following passage sets forth his results and conclusions : — 

“ Unfortunately the untreated bark-fibre was sent for examination, con- 
sisting of the bark peeled from the plant — containing the bark-fibres in 
strips from 3 to 5 feet in length. The only course to adopt wa.s to imitate stenw lunw i. 
as nearly as possible the retting process adopted on an industrial scale, 
which the almost complete absence of gum rendered possible. Two 
samples of fibre were received. A small quantity of each was placed in 
dishes covered with water and allowed to stand for about three weeks, 
after which time one of the samples was sufficiently soft for the fibre to 
be removed. This was carefully combed and picked, and by this means 
about 10 grams of a nearly clean brown fibre in long silky threads were 
procured.” The fibre thus treated was then submitted to the usual 
chemical examination, and commenting on the same, Dunstan adds : — 

“ It is interesting to compare these numbers with those obtained in the ui-iiou. 

e.xamination of the fibre of nii-eo made by Messrs. Cross 

and Bevan. Watt has pointed out that these two fibres are certainly 

distinct ; the Ban-Rhea may be the more important of the two, owing to 

its growing wild on waste land, to its containing little or no gum, and also 

because it furnishes a silky fibre at least as strong as China-grass.” " A 

comparison of the results of the examination of these two fibres clearly 

brings out the superiority of the Ban-Rhea, especially in regard to its sar>'rientT o£ 

smaller loss by hydrolysis and its higher nitration number. At the same 

time it must be remembered that the process adopted in treating this fibre 

in the laboratory only very roughly approximates to that which would be 

used on a large scale. Portions of the original samples have been submitted 

to a fibre expert, who reports that they can be readily treated by a special "npaaiiv- 

and simple process which has recently been devised. Further informa- ‘ 

tion as to this process can be supplied if this aspect of the matter is thought 

to be of importance.” 

I need only add to the above that I purposely sent the " untreated 
bark fibre ” from the belief that perhaps Dunstan might like to 
have the opportunitv of seeing everything contained in the bark ami 
thus learning its good as well as its bad points. The fact that it lent 
itself to simple retting is a point of infinite value which might not simpip 
have been discovereil so soon, nor told us with such force, but for 
the happy accident of my having imposed on Dunstan the necessity 
of having to separate the fibre for himself. Comment seems almost 
superfluous. The report demonstrates the superiority of ri.sa fibre 
over ordinary rhea in regard to .strength, texture and composition. The 
results cannot but be considered as most important, and should com- 
mend this new fibre to the favourable attention of all persons interested 
in rhea, rami and the allied r/ien-fibres. As a catch crop to the tea in- ot.* crop 
‘iuatry risa has perhaps no rival, certainlv no equal. The fact that this ” " 
fibre may be cleaned bv simplv retting the ribbons of bark (after the 
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fasliioii of jute) is portiaps of even more interest than its exception- 
ally high merit as a textile. Expensive decorticating and degumming 
machinery and methods are thereby rendered unnecessary. It is thus 
possible that the fibre could he turned out at a price that would not only 
undersell rhea, but for certain purpo.se.s compete with flax, if not with 
jute itself. At all events the cultivation and separation of a crudely 
cleaned fibre of great merit might easily enough be accomplished by 
even the poorest agriculturist. While rhea must of necessity command 
capital and enterprise, risa can be developed by the peasant. Indian and 
English newspapers and periodicals have meantime been flooded with 
the usual quinquennial dose of the will-o’-the-wisp controversy on the 
favourable or unfavourable aspects of rhea cultivation in India. Hardly 
a word has been said in commendation of this interesting fibre, which 
thus seems destined once more to lapse into oblivion. 
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BOMBAX MALABARICUM, i>C.; FI. Br. hid., i., 349; Gamble, 
Man. hid. Timbs.,90 ; Phannacog. hid., i., 215; Cooke, FI. Pres. Bomb., 
i.. 120; Duthie, FI. Upper Gang. Plain, i., 98; Malvace^. The Red 
Silk-cotton Tree, semul, pagnn, rokto-sivnd, simhal, houro, seniar, sdur, 
sdvnra, mundla buraga-cheltu. pula, biirla, sdlmali, letpan, etc., etc. A 
large deciduous tree common throughout the hotter forests of India, 
Burma and Ceylon. 

The tree yields a dark-brown Gum which is sold in the bazars under the 
name morha-ras. Another \-ernacular name for the gum is supdri-ka-phul, 
" produce of the betel-palm,” the name supdn being said to be given to the 
blunt thorns of by children who masticate them instead of the fruits 

of .4fcoo / nterhii (the true siipdri). The gum only exudes from portions of the 
bark which have been injured by decay or insects, for incisions in the healthy 
bark do not cause it to flow. It is collected from March to June, and is used 
as a katira or hog-gum. Moodeen Sheriff {Mai. Med. Mad., 1891, 61) says there 
are three market qualities of semul gum, of which the first fetches Es, 12 per 
raaund, and the third Rs, 8. The gum is used in medicine. It is very astringent 
and is used by both Hindus and Muhammadans in diarrhcea, dysentery and 
menorrhagia. 

The inner bark of the tree yields a good Fibre suitable for cordage, and 
the seeds afford the so-called red silk-cotton or smaf-cotton, a fibre too short 
and too soft to be spun, but useful in stuffing pillows, etc. It has also been 
talked of as a paper-fibre. The smoothness of the floss is believed to prevent 
its felting, and hence in the textile industries it could only be employed to mix 
with other fibres in order to impart a silky gloss. Its only important utilisa- 
tion, however, is in upholstery. But it should be observed that Buehanan- 
Hamilton and other writers have considered it as apt to deteriorate and become 
lumpy, distinct defects in upholstery. There are four plants which may be said 
to lie the silk-cotton plants of India, viz: — (1) F.tioilnulfon tiiifinrtnosuiH, DC.: 
(2) Bonthaj: tfirflnO.i t-tctritt, DC : (3) f ii.ii fwn„syjtiutn. DC. : (4) 
Faintrniiin yiyniiteii. R Br. [For further information see Calotropis, pp. 207-8.] 

The flower-buds of constitute an article of Food, being eaten as a 

pot-herb. Some years ago it was reported that the estimated amount annually 
consumed in the Central Provinces was 5.000 maunds (Xicholl, Exc. Rept., 
1878-9). The root of the young tree (semul-musla) is said to be a Medicine 
and used as an alterative ; it is made into a confection with sugar and ghi and 
administered as an aplirodisiac or as a restorative in phthisis. The young fruits 
{mardti-moggu) are stimulant, diuretic, tonic, and expectorant. The wholesale 
price is quoted for Madras as about Rs. 3 per maund. The Timber is not very 
liurable, except under water. It is used for planking, packing-cases, toys, 
fi'hing-floats. coffins, the lining of wells, etc. It is also sometimes made into 
ca- >e3 and water-troughs. The tree is called the yama-druma or tree of the 
infernal regions or of the god of death, because it makes a great show of flowers 
and produces no fruit fit to eat. The cotton is made into tinder, and the wood 
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BONES AND RONE-MANURES 


BORASSUS 
FLABELLIFER 
Tal Palm 

used in the Ahmedabad match factory. Of all readily available timbers it is 
one of the most suitable for that purpose. [Cf. Jones, Select. Ind. PL-, As. 

Res., 1795, iv., 206; also Hardwicke, 1799, vi., 367 ; Taleef Shereef (Playfair, 
transl.), 1833,28, 103, 157 ; T^isboa, Useful PI. Bomb., 1884, 17; Monier-Williams, 

Buddhism, 516; Ind. Med. Gaz., March 1888 ; Morris, Cantor Lect.. Journ. Soc. 

Arts., Sept. 27, 1895, 897 ; Biscoe, List Hyderabad Trees, 1895, 3 ; Kanny Lall 
Dey, Indig. Drugs Ind., 1896, 48-9 ; Ind. For., Nov. 1896, 22, app., 60 ; Kew 
Bull., 1896, 205 ; Innes, Jungle Prod., 1896—7 ; Mukerji, Handbook Ind. Agri., 

1901, 322 ; Hannan. Text. Fibres Comm., 1902, 70-9 ; Cunningham, Plagues 
and Pleasures of Life in Bcng., 1907, 182, 303-7 ; Hanausek, Micro. Tech. Prod. 

(Winton and Barber, transl.), 1007, 68, 368. 


BONES AND BONE-CRUSHING MILLS: BONE- 
MANURES, etc. ; Voelcker, Improv. Ind. Agri., 113-8: Basu, Use of 
and Trade in Bones, Beng. ; Fuller, Use of Bones in Cent. Prov. ; O’Conor, 
Rev. Trade Ind., 1901-2, 29-30 ; Leather, Manures and Manuring, Agri. 
Ledg., 1897, No. 8, 163-71 ; also Util. Bone-dust Pb., Rept. Dept. Land Rec. 
and Agri. U.Prov.. 1891-2, No. 16,45-8; Mollison, Textbook Ind. Agri., i., 
86, 110-3. 

For some time the export of bones and bone-manures from India was much 
deplored by ^mters on Indian economy. The majority of the scientific in- 
vestigators whose publications have been enumerated above have, however, 
pointed out, first, that the Indian soils as a whole are not deficient in phosphates 
of lime ; second, that bones contain, in view of their cost, too small a proportion 
of nitrogen to justify their use ; third, that cereals are not so much benefited 
by bone-manures as by nitrogenous manures ; and fourth, that it is the roots 
which are not grown as field-crops in India that are most immediately and 
successfully treated with bone. For these and many other reasons it has 
been contended that to the Indian cultivator, as matters stand at present, 
it is perhaps more profitable to sell the bones found on his fields than 
to utilise them as manure. Jtollison, however, observes that “ The rayat 
could, if he took the trouble, collect in some districts quantities of bones, the 
cost of which would be cartage and his own labour. He could grind the bones 
into powder . . . and by simple process of fermentation make the bones more 
soluble and, therefore, more quickly acting than in their natural condition.” If 
these operations ivere conducted in the rayat's spare time and the value of his 
labour more or less discounted, I have no doubt that the bone-manure would 
be found as cheap as any other maniu'e procurable. *’ Bone-meal has been 
found specially useful with sugar-cane, and to some extent is used with both tea 
and cofiee.” 

Mills. — In all districts tapped by railways or navigable canals and rivers, bones 
are systematically collected and conveyed to important centres, more especially 
seaport towns, where hone-crushing mills and bone-manure factories have been 
established. In 1891 there were 13 such works that gave employment to 491 
persons. Steadily these increa.sed, and in 1900 there were 18 works employing 
991 persons. These are distributed as follows : — Seven in Madras, 6 in Bombay. 
2 in Sind, 2 in Bengal, and 1 in the United Provinces. Thus bone-meal and 
superphosphate are regularly manufactured and on a fairly large scale in India, 
but as the local demand is limited the produce is mainly exported. It Ls not 
possible, however, to fimiish separate returns for the traffic in raw bones as 
distinct from the prepared bone-manures. In 1884—5 the exports were 18,383 tons, 
and from that quantity they have steadily increased. Apparently they attained 
their highest magnitude in 1900-1, when they stood at 112,051 tons, valued 
at Rs. 58,41,916. Fop the vears 1902-7 the figures were : 1902-3, 100,391 
tons. Rs. 54,97,967; 1903-4, *74,788 tons. Rs. 41,.57,119; 1904-5. 68,203 tons, 
Rs. 37,51,480 ; 1905-6, 87,552 tons, Rs. 49.78,778 ; 1906-7, 93,760 tons, 

Rs. 55,45,241. 


D.E.P., 
V., 171 - 2 . 
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BORASSUS FLABELLIFER, Liiui. : FI. Br. Ind., \i.. 482 ; D.E.P., 

Gamble, Man. Ind. Timbs., 737 ; Pkarmacog. Ind., iii., 519 ; Agri. Ledg., R. 496-604. 
1894, No. 20 ; Brandis, Ind. Trees, 1906, 657 ; Palme.?:. Tie Palmyra Palmyra. 
Palm, Brab-tree, tdl, tad, dral, panai-maram, pand, pane-mara, darakhte- 
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tar), tanbin. etf., eti‘. The name " lirab.” l•olnnlonly U'^pii in Bombay, is 
derived from the Portuirnese brara. " wibl palm.” 

It IS now known that the Talipot Palm of the older writers was not 
hut ioi'tjithfi uittht'at'ttiifvva. R. /iftheJiifev is an erect graceful palm, duncious, 
vv ith terminal crown of fan-shaped leav’es. It is believed not to he indigenous 
to India, hut is now cultivated and run wild throughout the plains of India, 
Burma and Ceylon. Symonds speaks of the Palmyra forests ” of Tinuev'elly. 
It IS probably a native of Africa, although its present African congener, 
». is slightly different. Sadebeck {Die Kulturgeu'. dcr Dent. Kolon.^ 

313) says that W. jiaheuifef. uar. 4pfhiopti»tt. Mart., does not yield the Piassaba- 
fibre. Wiesner {Die Rohst. dcs Pflanzenr., ii., 434-5) details a careful micro- 
scopical examination of the differences between the fibres of lin-yitha and 
RontsHit^. A distinguishing feature of the two palms is the swelling in the 
upper stem of the African form. A common supposition is that the African 
plant hec.ime extinct owing to the tearing off of the young leaves for fibre, 
and the same fate was once said to threaten the palm m Ceylon. It grows 
readily if prr)tected from cattle, etc., and is a valuable tree fur checking sand- 
drift. But E. J. Butler (-4f/re. Journ. Ind., 1903, i., pt. iv., 304-10) describes 
a fungal disease that threatens to prove very destructive. 

Properties and Uses. — Every part of the Palmyra is turned tf) account in 
some way or other, >ind a Tamil poem enumerates SOO uses of it. There 
are, for example, five Fibres : — A loose fibre which surrounds the base of the 
leaf-stalk : a fibre which may be separated from the loaf-stalk ; a fibre called 
t>'ir which may be prepared from the interior of the stem : a fibre or coir 
derived from the pericarp ; and the fibrous material of the leaves. The 
leaf-fibre is utih\e<l in the manufacture of the basket-ware of Madras, pro- 
duced at Pulikat in Chingleput, ICimedi m Ganjam, and Bezwada in Godavari, 
etc. Fine strip- of the leaves specially prepared and dyed are plaited into 
braids and worked up mto fancy boxes in ne.sts, cigar-cases and the like. At 
Diamond Harbour near Calcutta, hats have for many years been made of this 
material and -old to tlie European sailors who visit Calcutta. A recent inquiry 
into the braiding materials of Tn<lia n^vealed tlie fact that after BornM^ntt*, 
iorypho . Xtpa. Phtt'itiv. and iintinjyttv were tlie most hopeful. [C/. R.E.P.* 
Rept. and Prug.. ISfiT-S. j A h‘W yciirs ago invohtigatious were 
iiLstitutetl in Indi.i uith a view to drtcniiining'tlie t^xteut to uluch the cord- 
like fibres might he employed m hrush-makiiiir, as substitutes for the American 
pia^saba fibre aiul the Ceylon kittid arrnn). So far indications 

have not been obtained of a very great d(*m<vnd lor these special Indian fibres. 
The stem or tdr fibre is prepared in s«>me special way by the fishermen so that it 
becomes pliable and can be plaited into fish-traps. It is neither spun nor twisted, 
a single thread or fibro-vasciilar bundle being used ; the method of preparation 
adopted by the fishermen has not as yet been made public. [See also Brushes and 
Brush-MaMng, p. 187, also Caryota urens, p. 286.] The export trade in tal coir 
{or “ Palin Fibre,” as it is often called) centres largely in Tuticonn {Ann. Rept. 
Ind ^lus.. Calc., ISOft— 1900, 15). The leaves them.selves are found serviceable 
for fans and in thatching. They were formerly prepared as a writing parchment, 
being so used by the Dutch Government. In Bengal and elsewhere long strips 
of the leaf are employed by school-children as washable “ slates.” 

In Medicini: the juice of this plant is used as a stimulant and anti-phlegmatic. 
The ri)nt is considered cooling and restorative, as also the gelatinous contents of 
the unripe seeds Ihe ash of the spathe is given for enlarged spleen, and the silky 
substHn(’e on the young petioles uf the leaves is utilised as a styptic. The Timber 
splits easily but will support a very severe cross-strain, and when old is useful 
tor rafters. It is also hollowed out into water-pipes, ehaimeis and gutters, aud 
is made iiiti» canoe.s. It is to some small extent exported and used in making 
walking-sticks, rulers, umbrella-handles, etc. The juice is used in the preparation 
of cements. 

By far the most important aspect of the Palmyra palm is as a source of Foou. 
On tapping the flower-stalk a juice (rns) is obtained, which is either consumed while 
tivsh as a b<‘verage or allowed to ferment, which it will do after sunrise, thus form- 
ing an intoxicating liquor (Mrf or toddy). If the toddy he distilled the result is palm 
nine {arak). and by destructive distillation a gootl cpiality of vinegar is produced 
(see p. 1 1 il }. The ras is also boiled down into a kind of sugar called yur or jaggery 
{^^ee p, 028). Small round cakes u-sed forrnerlv and to some extent still pa^^ 
05 currency in Tinnevelly district. [C/. Yule and Burnell, Hohson-Johson, 1903, 
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toddy (TARl) PALM 

111, 446.] The tapping for ras docs not injure the wood, as in the case of the 
date-palm, since it is only ni'cessary to bruise the fiower-st.ilk and to crush the 
young flower or fruit within, and witli this o])ject slices of the spathe are made 
for several days in succession. An eartliern pot, into wlucli the sap runs, is tied 
to the end of the stump, and if the juice is to be drunk fresh the pot is coated with 
lime inside in order to prevent fermentation. The P.tilra>Ta continues to yield sap 
at the rate of three or four quarts a day for four or flv4' months. It begins to 
yield when about fifteen to twenty years old and goes on for about fifty years, 
but once in three years the operation must be discontinued or the tree would 
die. The female tree yields about half as much sap again as the male. The juico 
is richer in sugar than that of most other palms ; it is said that three quarts of 
juice will make one pound of jaggery, which (from canes or palms) is the sugar 
chiefly used by the poor people of India. The sweetness of Burmese bread seems 
to depend on the use of toddy-juice to raise it. 

The extent to which the spirituous liquor is employed may be judged 
from the fact that at one time the Bombay Government liecame so alarmed 
at the excessive consumption of arak in Surat that they ordered large numbers 
of this useful palm to be destroyed. In this connection it is interesting to 
observe that Fryer, who visited Surat m 1673, mentions that on drawing near 
the roadstead they saw groves of Brab-trees, from which the Parsis made a 
“ wine akin to Toddy.” This wine thp' sailors drank, and the result was perpetual 
disturbances of the peace. The plentifulness of the toddy resulted in the 
district being overrun by “ soldiers and seamen of the floors.” The tree 
flowers in March ; the young fruits are formed in April and ^lay and matured 
in July and August. Within the shell of the young fruit there is a jelly-like 
fluid which is eventually transformed and deposited as a hard albumen. The 
jelly and soft albuminous layers are often eaten fresh in April-May. nr cut 
into small pieces and flaA’oured with sugar and r!>se- water. The seed within 
the albumen is also eaten, being sold in Bengal under the name tnUans. In 
July and August the ripe fruits are gathered and the succulent mesocarp is 
scraped off to be miide into small flat cakes called patali. The nuts within are 
found to be solid and almost unbreakable, but after being buried for two or three 
months they germinate, and the young seedling-^ arc eaten as a vegetable or are 
pickled. In The Agricultural Ledger will l>e found an account of tlie way in 
which these shoots {dantahU) ixve regularly grown as «i vegetable crop. The nuts 
are planted as close together as possible, being laid on the surface of a prepared 
seed-bed in June-July. The crop is dug about four months lat«*r. About oO fruits 
are planted to the square yard, and these may prod lkv lOOor morer?un?aM.?. In 
a cheap year the gross value of a crop per acre at ordmarv market rates wonlrl lie 
about Rs. 1,800, rising in a dearer season to Ks. 3.000. The vegetable, which is 
roasted before being sold, is eaten chiefly by Kolis and low-class people. The 
nut itself is usually broken open and the embryo cooked or eaten dry or after it 
has been converted into a flour — not unlike tapioca. [O. PaiduA ^-Eginetn. (Adams, 
transl. and Comment.), lii., 439 ; Baber, Memoirs (Leyden and Erskine, transl.), 
327; Ain-i-Akhari, 1590, 70; P. della Valle. Trav. Ind. (ed, Hakl. Soc.). li.. 291 ; 
Fryer, Voy. JE. Ind., 1093, 76; Rheede, Hort. Mai., 168<\ i.. tt. 9, 10; Jones. A,'?. 
Pea., 1795, iv., 311 ; Ferguson, The Piilmyra Palm, Colotnho, 18.70 : Taylor. Topog. 
Stat. Dacca, 1840, 61 ; Hoey, Moywg. Trade and Manuf, N. Ind., l.SSO, 190; Bidie, 
Calc. Exh. Cat., 1884; Xicholson. Man. Coimbatore Dust , 1887. 39. 40. 240 : Fer- 
guson, All about Aloe and Ramie Fibre, 1890. 79 : Trap. Aqri., Xov. 1892 ; 
Symonds, Agri. Bull. Madras, 189*2. No. 25: Morris. Cantor Lect., Journ. Soc. 
Arts, Oct. 18, 1895, 930 ; Kanuy Lall Dey. Indig. Drugs Ind., 1896, 49-.70 ; Planter, 
April 24. 1897 ; Symonds. Ind. Agri., July 1, 1898. *217 : Kew Bull. (add. ser . ii.), 
1898, 238 ; Sadebeck. Die KuUurgcw der Dent. Kolon., 1899, 7, 2{>-3, 313; Re.pt. 
on Settl. Myingyan Dist., Biirma, 1899—1901. 38-40; Nisbet, Burmri Under Brit. 
Rule and Before, 1901, i., 366 ; Rev. des Cult. Colon., 1901, ix., 231 ; Imp. Inst. 
Handbook, 1903, No. 1*2 ; Joret, Lcs PI. dans V Antiq., 1904, ii., *298-9.] 


BORAX OP SODIUM BI-BORATE; Ball. Man. Eron. CeoL 
ind., 1881, pt. iii.. 498-9 : Aqri, Ledq.. 1902, No, 5, 132-4 ; Min. Indust. y 
1900. 57-9 ; Hollaii<l, Rnc. freoL Sury\ Ind.. 390.5. xxxii., 99-101. This salt 
is known in India under an extensive series of vernacular iiaines such as 
sokdgd, tinJcdl, annahedi, kuddia khdr. iankankhdr, venkaramy vdligaraniy 
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billigdru, laJchiya. raviit, tan-kana. tinkar or tanlar. etc. In some parts of 
the Panjdb frontier and Tibet it is tasle or sal {shal) (one variety being chu 
tsale or water-borax, the other tasle mentog or flower-borax). 

History.- — The substance was apparently known to the ancient Sanskrit authors 
and is unmistakably mentioned by Susruta. From the Sanskrit are derived doubt- 
less its Persian and most of its Indian vernacular names, as also its old English 
sjTionym tincal. Perhaps the earliest mention (by a European writer) of this 
substance, in connection w-ith India, is the reference by Garcia de Orta (in 1563) 
in which he says it is known to the Gujaratis by its Arabic name of tincor. It is 
mentioned by Abul Fazl in the v4m-*"--4A'6ari(Blochmann, transl., 1590, i., 26), and 
is called tangar. Hove [Tours in Gujarat, etc., 129), who visited India in 1787, 
describes the salt as refined in Kathiawar. Ainslie [Mat. Ind., 1826) gives a 
good account of it as a drug and says that the process by which tinkal was refined 
into borax was kept a secret by the Dutch. Boyle (Prod. Res. Ind, 419) gives 
a brief notice of the substance, but by far the most complete statement hitherto 
published may be said to be that given by Baden-Powell in his Panjab Products 
(1868, 90-4). This reviewed the reports of Cunningham, Hay, Edgeworth, 
Marcadieu and others. 

Sources . — Borax proper is a native borate of sodium found, along 
with common salt, on the shores of certain lakes in Tibet and possibly 
beyond in Persia and China, and is depo.sited with sulphur by hot springs 
in the Puga valley of Ladakh, Kashmir. The Indian area may thus be 
.said to commence in Puga valley of Ladakh and to pass east to the lakes 
of Rudokh. To the .south of Lhasa, at the Yamdokcho. borax is also 
obtained. Holes are dug in the ground m many parts of the deserts of 
Tartary. and within these tinkal i.s said to collect. 

The We.stern supply (from Puga) enters India by Kullu and is refined at 
Hultanpur, before being consigned rid Mandi and Bhaji to Simla, or md 
Rampur in Bashahr to Jagddhri and thence to the plains. Smaller 
quantitie.s from this same source also find their way through Chamba to 
Nurpur or to Kashmir and Lahore. Tibetan borax enters India across the 
frontier of the United Provinces. Atkinson furnishes an interesting 
account of this traffic. The borax, he says, is collected in June to September 
and sold at certain markets. It is brought by Bhotia traders and pur- 
chased by the merchants at Ramnagar, where it is refined. 

Economic and Industrial Uses , — Borax is employed extensively as a 
Mobdant in dyeing and calico-printing. Medicinally it is \-iewed as a tonic, 
useful in loss of appetite and painful dyspepsia, and also as an exceedingly 
valuable detergent in affections of the skin. The antiseptic and disinfecting 
property of borax, although fully known, might, as it seems, be much more ex- 
tensively taken advantage of than appears to be the case. For household purposes 
its uses are practically limitless. As a substitute for soap and soda crystals, 
it may be regarded as cleaning without destroying colour, and a little added to 
the starch gives a pleasing gloss to collars, table-linen, etc. As a preservative 
for meat it is invaluable, and it is probable that as an insecticide (especially in 
the tea-garden) it would be found unrivalled. Its most important use may be 
said, however, to be for glazing pottery and as a simple and convenient enamel for 
metallic surfaces, such as the dials of watches and clocks or domestic enamelled 
metal wares. It acts as a flux in the formation of a glass which has a low melting- 
point and thus affords a material that may be employed even in the ornamenta- 
tion of the surface of glass or glass vessels, since it can be fused and fixed at a 
temperature lower than what would re-melt the glass on which it has been 
painted. But ornamentations produced by borax are generally held to be un- 
stable becau.se of the faot that borax is rendered anhydrous by fusion. In time 
they gradually absorb moisture and become hydrated and efflorescent, when the 
glaze splits and crumbles to pieces. Sir William O’Shaughnessy was instructed 
by the Gov^emment of India in 1839 to investigate the question of the production 
m India of glazed pottery sufficient for use at Indian hospitals. His report will 
he found in the Appendix to the Bengnl Dispf’nsatory, and on pages 710 and 7ll 
he also gives a most instructive description of the lime-borate that he employed. 
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Borax may be said to be invaluable in welding, and is employed by black- iletal-welding. 
smiths, brassfounders and electroplaters. It is largely consumed in the manu- 
facture of glass beads, imitation precious stones, certain qualities and descriptions 
of cements (see Glass Beads, p. 563). It is, in fact, fairly extensively utilised Glass Beads, 
by the Indian jewellers in the manufacture of artificial gems, and with shellac it 
forms a most valuable varnish. In soldering oxidisable metals its action is to Varnish, 
clean the surface by fusing away the oxides into a borax bead. Similarly it is Soldennff. 
employed by the Indian jewellers to cleanse gold and silver ornaments. Plum- 
bago pots are found to last very much better if after being annealed in the oven 
they are painted with a solution of borax. Lastly borax is employed as an 
ingredient in certain toilet soaps and cosmetics, and one of its most curious and 
interesting uses is that of its employment in the production of a self-trimming 
wick in candles. For this purpose the wick is saturated with borax, then made C.iniUe Wicta. 
into a candle. When ignited an incandescent bead is formed that greatly im- 
proves the light-giving property of the flame, while at the same time the wick, 
being weighted by the bead, turns over to one side and thus protrudes sideways 
out of the flame. In that position the wick readily oxidises and is consumed, 
thus dispensing with the necessity of snuffers. [Cf. Paulus .Egineta (Adams, 
transl. and Comment.), iii., 418, 476 ; Garcia de Orta, Coll., xviii. ; also Comment, 
by Ball in Proc. Roy. Ir. Aaad., i., 404; Birdwood and Foster, E.I.C. First Letter 
Book, 1600, 68; Mandelslo, Travels hid., 1639, 84; Tavernier, Travels (ed. Ball), 

1670, ii, 19; Milburn, Or. Comm., 1813, ii., "207 ; Watts, Dicf. Ckem., 1883, i., 

646-50; Madras Mail, Jime 14, 1889; Produce World, Aug. 28, 1896; Joum. Soc. 

Arts, 1897, xlv., 1173-4; U.S. Yearbook Dept. Aqri., 1900, 555; Rept. Cent. Indig. 

Drugs Comm., 1901, i., 117 ; Watt, Ind. Art. at Delhi, 1903, 22, 29, 86; etc., etc.] 

Trade . — For some years jiast the foreign demand for Indian borax Trade in 
has been steadily declining, in consequence of the Italian manufacture Borax, 
from boracic acid and sodium carbonate, as also in consequence of the 
discovery in California and Nevada of limitless supplies. So recently as 
1886-7 the foreign exports of bora.x were 24,273 cwt., valued at Rs. 5,80,637. Eiporta. 
During the five years ending 1906-7 they have increased from 5,002 cwt., 
valued at Rs. 1,13,003 in 1902-3, to 5,613 cwt. and Rs. 1,15,300 in 1906-7. 

The internal consumption has not, however, declined materially. In 

1897- 8 the imports across the land frontier to India were 15,273 cwt. ; in importa by 

1898- 9, 16,564 cwt. ; in 1899-1900, 20,315 cwt. ; in 19U1-2, 31,085 cwt., 
valued at Rs. 3,61,446 ; .so again in 1902-3 they were 29,874 cwt., valued 
at Rs. 3,52,231 ; in 1904-5, 19,025 cwt., Rs. 2,24..589 ; and in 1906-7. 

21,506 cwt., Rs. 2,60,864. It will thus be seen that borax is an article ot 
considerable importance in the industries of India, and it is satisfactory 
to know that the local supplies have proved suflicient to i heck materially 
imports from Europe and America. There are, however, signs of a .slight imports by 
renewal of the imports from (treat Britain. In 1895-6 these were only 

13 cwt. ; thev rose steadilv to 597 cwt., valued at Rs. 9,050 in 1901-2 : were 
463 cwt. and Rs. 6,792 in 1902-3; 848 cwt. and Rs. 10,840 in 1903-4; 

1,500 cwt. and Rs. 18,139 in 1904-5 ; 1,7(X) cwt. and Rs. 20,389 in 
1905-6; and 2,798 cw't. and Rs. 37,0-39 in 1906-7. 

BOSWELLIA, ; FI. Br. Ind., i., .527-8 : Colebrook, .l.s. D.E.P., 

fies., 1807, ix., 377-82; Birdivood. Trans. Linn. Soc., 1871, x-xidi.. Ill- i-, 511-7. 

18, tt. 29-32 ; Gamble, Man. Ind. Timb.-i., 1902, 137-8 ; Pharmacog. Frankin- 
Ind., i., 295-.303 ; Cooke, FI. Pres. Bomb., i., 198; Duthie, FL Upper 
frang. Plain, L, 147 ; Agri. Ledg., 1900, No. 10; Brandri, Ind. Trees. 1906, 

129-30 ; BURSER.4CE.-E. 

It is probable that several species yield the true Frankincense or Olibanum jUiican: 
of commerce, and of these perhaps the most important is B. t nrterit. These Imported, 
balsamiferous trees inhabit the Somali coast of .-Ifrica to Cape Guardafui and 
also the south coast of rlrabia. The .-Ifncun or .-Arabian frankincense has long 
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been regularly imported into India, and bears the following names : — kundur, 
lubdn, thus, viseshy eaeshy paramji'Shayn'birdni, kuyiurakkam-pishin, etc., etc. 
JVruhammadaii wviters distinguish several kinds of the imported olibanum, 
viz. kundur zakar, male frankincense, which is the best quality and consists of 
<leep yellow tears j kundur unsa, female frankincense, kundur madharaj, the 
exudiition artificially made into tears ; kishdr kundur or kash/a, the dhup of the 
Hombay market, consisting of tlie b<irk of the tree coated with the exudation; 
and duknk kundar, the dust of tho olibanum and substance reserved for the 
Indian and Chinese market, whilst the finer equalities (such as the kundur zakar) 
are assorted and exported from Bombay to Europe. Frankincense is thi^ an 
article imported and subsequently re-exported, and is not strictly speaking an 
Indian product, though it is largely traded in by Indian merchants. It may 
be useful to fumisli, therefore, a few cletail.s of the Trade of which Bombay 
is the centre and draws (10 per cent of the imports and has. moreover, a mono- 
poly in the re-exports. During the five years 18‘J8-9 to 1902-3 the imports 
expanded from 20,487 cwt., valued at Rs. 2,12,423, to 28,582 cwt., valued at Rs. 
3.79,279, and havesince ( 1906-7) increased to 32,582 cwt.. valued at Rs. 4,12,082. 
Similarly the re-exports amounted in 1898-9 to 20,218 cwt.. valued at Rs. 3,63,168, 
in 1902-3 to Rs. 5,27,827, and in 1906-7 to Rs. 6,40,540, and were sent chiefly to 
the United Kingdom, Austria-Hungary, China (Hongkong), and recently to Ger- 
many and Russia. [C7. Paulas .Egineta (Adams, transl.). iii., 217 ; Garcia de Orta, 
Coll., Iv., also Comment, by Ball in P roc. Roy. Ir. Acad., i. (3rd ser.), 677; 
Linschoten, Voy. E. Ind. (ed. Hakl. Soc.), 1.598. ii.. 99-100; Birdwood and 
Foster, E.I.C. First Letter Book, 337, 340, 406, 410; Celsius, Hierobot., 1745, i., 
23: ii., 22, 29; Milburn, Or. Conim., 1813, i., 139; Wliite and Hiunphrey, 
Pharynacop., 1901, 406; etc., etc.] 

B. serrata, Roxt . CAf'tr {l.c. t. 377) — Tin's is sometimes called Indian 
Olibanum Tree, and Imon* cxpcci.dly the gum) is kno%\Ti as salhe, sdlai, kundur, 
lubd, nnduku, guggar, guggula. dhup, chittu, hastaj, etc., etc. There are said to 
be two varieties: — (a) proper, a inoderate-.sized gregarious tree of the 

intermediate northern and ."OUthern <lry zones ; and (^) tjiuhin. a native of 
X.W. India. It is often met with in tracks of country where few other trees 
exist, and on that account is \-aluable. 

The Gr.M (resin) {adlai-gugul) occurs as a tran.sparent golden-yellow semi-fluid 
substance which slowly hardens. It exudes only on injury to the tree and in 
the Panjab is collected twice a year, in jMarch from an incision made in the 
previous October, and in June from an incision made in March. It is computed 
that each tree yields annually about 2 lb. It is, however, probable that nearly 
all that has been \\Titten about its medicinal properties refers to the imported 
olibanum, from which it must be carefully distinguished. The Sanskrit word 
kunduru is probably nTongly applied to it, and conversely, although it would 
appear to be .the guggula of Sanskrit authors, guxa^gugul of the present day ri 
Indian bdellium yiukut). It is pungent, slightly aromatic, has 

a balsamic-resinous odour, is consumed almost entirely in Central and Xortheni 
India and hardly if at all exported. As a result of various inquiries some samples 
were .sent to Dimstan, who reported that Indian olibanum “ closely resembles 
Frankincense in its ciiemica! properties. There is little demand for such a pro- 
duct in England, but it might find a market on the Continent as an ingredient 
for incen.^e.” It is employed in rheumatism and nervou.s diseases and is an 
ingredient in certain ointments. In Gujarat it is burnt as incense in religious 
ct‘remonies. The Timber, which js rough and moderately hard, is recommended 
for tea-boxes. It is used for fuel and for making charcoal, as well as to som© 
extent in the manufacture of doors, shutters, bowls, dishes, etc. Fernandez {Man. 
Ind. Sylv., 99 (quoted by Gamble) ) obser\‘es that the tree enjoys a considerable 
immunity from being browsed or lopped for fodder owang to its resinous leaves, 
and moreover ha.« a great capability for withstanding forest-fires. It is thus 
valuable in thereclothingof dry hills [Ff. Taleef Shereef (Playfair, transl.), 1833, 
146: Mondeem Sheriff. Mat Med. Mad, 1891, 9ii-9 ; Biscoe, List Hyderabad 
Trees, 1895, 3 ; Kanny Fall Dey, Indig. Drugs Ind., 1896, 50; etc., etc.] 


D.E.P., 
i., 520 34. 
Mustard 
and Rapes. 


BRASSICA, IJttu. : FI. Br. Ind., i., 155-7 ; Prain. Ayri. Ledg.^ 
1898, No. 1 ; CRcriFER.T:. 

This genus contains some of the most useful of esculent plants, siu‘h 
as the Broi i-oli, Brussels Sprouts. Uabbuge, Cauliflower, Coiewort, Colza, 
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Kale, Kol Rabi, Mustard. Rape, Savoy Cabbage, Turnip, etc. There are 
probably nearly 100 species, a good many of which are cultivated, with 
under these perhaps as many more races or special forms recognised by 
the farmers and gardeners of the world. They are all natives of the north 
temperate zones, but pass into the tropics as cold-.season crops. There 
would appear to have been throe great centres of proiluction — a European, 
an (Jriental and a Chinese. The present review of Indian information 
is intended to set forth the leading commen-.ial tacts regarding the more 
important plants, viz. the Mustards and Rapes, and can, therefori', only 
incidentallv indicate the other .species. 

In the Dictionary (1884) it was urged that from an agricultural point of view 
the Asiatic forms may be referred to three important sectit)ns : (a) Sarson, 

(6) Toria, and (c) Rni. The information given in that w«>rk was essentially a 
compilation, and in no sense a report of personal investigations, iSince tliat date. 
Lt.-Col. D. Prain while Curator of the Herbarium, Royal Botanic Gardens. Cal- 
cutta, was able to devote much attention to the study of the Bengal cultivated 
forms. He had sent to him seeds of the mustards, etc., grown in practically ever}’ 
district of that province. These he specially culti\ated at Sibpur, and was thus 
enabled to study the plants critically, from germination to harvest. As a result 
he published a very compreliensive report <.)f his investigations, illustrated by 
twelve plates and two maps. [Cf. Agri. Ledy., 1898, Xo. I ] By a comparison 
with Duthie and Fuller’s account of the species met with m the Upper Provinces 
[Field and Garden Crops) and other such publication.^, it would seem that what 
Prain has said of Bengal is, in the main, applicable to the wliole of India. But 
following up Plain’s studies. Dr. W. Kinzcl, of tlie Agricultural Station at 
Dahnie, has furnished the results of inicro.scopic and chemical .studies of authenti- 
cated seeds supplied to him by Prain. [67. Die Landuirtsck. }’ersuchs’Ftationen, 
hi.. 169--93, transl. and republielied in >4(7/7. Lcdg.^ 1901, Xo. 7.] It has thus been 
rendered possible, through the combined labours of Prain and Kinzel, to identify 
the Indian rapes and mustards with a degree of assurance not hitherto admissible. 

Until such personal investigations had been made it was not to be wondered 
at that numerous ambiguities, due to faith having been too implicitly placed 
on vernacular names, should have disfigured the literature of the subject. 
Prain expre.s&ly tells us that the rai of one district may be the tori of another, 
or the aarson of a third. Although often, perhaps indeed usually, rigidly 
enough applied within a given district, Xative names are worse tlian u.seles.s 
when they are depended on to yield information regarding another group of 
districts.” This is doubtless true, but is perhaps due more to the ignorance or 
carelessness of the contributors of samples than to the cultivators of the plant^. 
The wTiter is fortunate who, like Prain, may be able to analyse Xative opinion 
in the light of authentic specimens. It is must natisfactory, therefore, that 
the literature of this hitherto very obscure subject has been placed on a rational 
basis. “ Practically,” says Prain, there are but three mustanU cultivated in 
Bihar and Bengal. These three constitute the famili.ir Rai, ^Sarson, and Tori 
crops. Each one of the three varies within its own limits to a greater or less 
extent : none of them shows the sliglite.st tendency to pass from one to anotlier. 
So far, at least, as the Lower Provinces are concerned, the existence of anything 
in the nature of a form intermediate between Rai and Sarson. Rai and Tori, or 
even between the more closely allied Sarson and Tori, is wholly imaginary.” 
Many of the errors that have been made by hn/tanists would seem to have arisen 
from greater faitli having been put on the study of dried lierbarium specimens 
than on practical Imowledge and expcri€*nce of the Ii\ing plants. So also the 
association of the Indian with the European forms has led to confu.-ion. Prain 
accordingly concludes his most admirable paper as follows : " As regards the 

relationship that our three staple mustard-oil crops bear to the cor^e^pon^.hng 
crops in Europe, it may be tentatively held : 

(1) That Rai {nranHifa juHvea) is a crop nut growm m Europe, at any 
ra,te on a commercial scale, but that it takes the place here (d if. nigm and 

iUbM. which in turn are not growm in India; 

(2) That Sarson (B. camiteMtriH. car surnoH) is a crop not gruwTi largely, 
if at all, in Europe, but that in India it takes the place both of k. 

'-af and «. t’upa, vat aleift-ra. which in turn are hardiv e\er met uith 

here : finally. 
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“ (3) That Tori {B. xa.]^us, uar. dU'hotoma) seems to be the same plant as 
B. pt'tecojc (Summer-rape), or if not the same is at least very like and very 
near it, and is undoubtedly the plant that in India takes the place of u. priBcox 
and of B. \apttn. uar ol^ifera ” (Pram, l.c. 78). 

With these introductory and explanatory observations it may now be de- 
sirable to discuss the chief Indian forms m alphabetical sequence of their scientific 
names : — 

B. alba, H., f., & T.‘, Dnthie a.iid FaWex, Field and Garden Croips, 
pt. ii., 34 ; Prain, l.c. 9-10. White Mustard ; also B. nigra, Koch. 
Black or True Mustard. These two species, if met with at all in India, 
occur in gardens only within the temperate areas or m Upper India during 
the winter months. They are nowhere field crops, nor do they contribute 
in any way to the Indian supplies of Mustard or Oil. 

/. INDIAN FORMS OF SARSON AND RAPE. 

B. campestris, Linn. ; Prain, l.c. 22-44, 46, 

From the standpoint of commerce it is a matter of supreme indifference 
whether catnpeatPiM, \apuf*. and r4tpn be treated as separate species or sub- 
species of one and the same species. The European cultivated races of the 
assemblage may be grouped as follows: otvi/vftt. the Colza; .\<tpo-bratfsiea, 
the Swedish Turnip and Rutabaga; the Rape, and Bap** the True 

Turnip. The turnip or ahalgham is extensively cultivated in India as a cold- 
season crop. The Brahmans and Baniyas are said to have a prejudice against 
it. In no part of India are either the Swedish or True Turnips grown as field 
crops intended to feed cattle. Brain had sent to him from Chittagong, 
seed of a mustard tliat proved on cultivation to be almost identical with the 
European Colza. From Sikkim and Bhutan he procured seed of a plant that 
tum^ out to be n. var enru/vuta, DC, the Sweet Navet. 

The following are the chief varieties and races : — 

Indian Colza or Sarson; Sinapis glauca, Roxb., FI. Ind., iii., 
118, also S. triloculans, Roxb., l.c. 121 ; B. campestris subsp. Napus, 
FI. Br. Ind., i., 156 (in part); B. campestris, subsp. Napus, var. trilocularis, 
also quadrivalvis, Duthie and Fuller, Field and Garden Crops, pt. ii., 28-9 ; 
B. campestris, subsp. Napus, var. glauca. Watt, l.c . ; B. campestris, Linn., 
subsp. campestris, var. Sarson, Prain, l.c. 24-35, 46, 77-8. 

Prain (l.c. 77) says the plant thus briefly indicated “ occurs in every 
province of Bengal except Chittagong, where it is replaced by a different mustard. 
It is easily distinguish^ from Rai by its stem-clasping leaves, and from Ton 
by the greater amount of “ bloom ” on its foliage, by its taller stature, its more 
rigid habit, and its thicker, plumper pods. When reaped the seeds are distin- 
guished by their usually white colour ; when brown the seeds are distinguished 
readily from those of Rai by the larger size and the smooth seed-coat ; from 
those of Tori by their being of a lighter brown, and by not having a paler spot 
at the base of the seed.” 

“ There are two races — one with erect pods, the Nativa Sarson or Sarson 
proper, and one with pendent pods, the Ulti or Tiro Sarson. Each race has 
two distinct subraces — one with 2-valved, the other with 3-4-valved pods.” 

“ The forms with hanging pods are not common except in North Bengal 
and East Tirhut (Pumea), the subrace with 2-valved pods being almost con- 
fined to this area. But the 4-valved kind extends sparmgly tiirough Western 
Tirhut, and crossing the Ganges spreads southwards through South- VV’'est Bihar 
and Western Chota Nagpur.” 

“ The forms with erect pods practically occur everywhere : the 2-valve<i 
subrace, however, is little known in Bihar, though it is grown both in Shahabad 
to the south-west and Monghyr to the south-east. It extends over the whole 
of Chota Nagpur and over Orissa and West, Central and East Bengal. The 
4-valved subrace occupies West Tirhut and West Bihar, ; ■.'.'•i' g!.'' 

through South-East Bihar and along the dry parts of 'd ■ ; ii- ■ .■ . . .■ a" ■■ ■ •''* 
as ilidnapore. It also occupies North Bengal and the northern part of East 
Bengal (Jlymensingh), to the exclusion of the 2-valved subrace. Eoughly 
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speaking, therefore, the 2-valved erect subrace is characteristic of Chota Xagpur, 
Orissa, West, Central and East Bengal ; the 4-valved erect subrace is char- 
acteristic of the western half of Bihar, and again of North Bengal, while the 
pendent subraces occupy the region between the areas to the north of the Ganges 
occupied by the erect 4-valved subrace.” 

“ The name Sarson prevails in Chota Nagpur in Bihar, and in extreme North 
Bengal. In Bengal proper this is the mustard known as Swell Sarisha, or simply 
Swell. In Orissa it is Ganga loria." 

Dr. Kinzel says, ” It is so easy to recognise this species as such, that perhaps 
with a little more experience it may become possible to distinguish micro- 
scopically the seeds of the various races of sarson. In brown-seeded sarson the 
structure of the testa is very uniform, and is almost equally so in the white- 
seeded and yellow-seeded kinds. The mucous epidermal layer has been found 
to be imdetached in every one of the races.” In The Agricullural Ledger (I'lOl, 
No. 7, 111, pi. i., ff. 1-3) are shown the form and structure of the seed-testa 
of various qualities of sarson. This, it will be seen, is composed, like that of 
all the species of rtiaisifn. of a soft parenchyma below, a layer of glutinous 
cells, a layer of colouring matter, a layer of palisade tissue (the cells of which 
are narrow, elongated and acute, the shape and size varying with each form of 
mustard), and lastly an epidermal layer. To appreciate the value of the relative 
developments of these structures in the various species and races, it is necessary 
to inspect Dr. KinzeTs plates. Concluding his account of sarson, he observes 
that “ the quality of mustard-oil varies from 0'5t)4 to 0-875 per cent., and shows 
remarkable uniformity in some of the nrces. In nine sorts examined the mmstard- 
oil averaged 0-708 per cent. The quantity present was lowest m the race with 
the longest seeds [Lalka Tora. the large-brown race).” Wiesner (Die Rohst des 
Pflanzenr., 1903, ii., 7'20) reviews Kinzel’s paper and thus indirectly accepts 
some of Brain’s mam conclu.sions regarding this and the other special Indian 
forms of Rape and llustard. The Tiileef .Shereef (Playfair, transl., 1833. 92. 94) 
mentions sarson imder the names .srdarth and sir kup. 

Cultivation and Area. — N. (i. .Ilukorji {Handbook Ind. Agri.. 271), 
endorsing preTioiis published opinions, sav.s that tori (latni, sarisha. 
shorshe) and also .sarson (sfnveti shor.Aie) are usually sown with wheat 
or barley, or in gardens with carrots, amaranth, etc., while rai is 
grown by itself. They are sown in September, i.e. .six weeks to two 
months before the regular rahi sowings. He then observes that when 
grown as mi.xed crops 1.J- lb. of seed to the acre are requireil, the yield 
being IJ to 2 maunds. When .sown as pure crops 4 to G lb. of seed are 
necessary and the produce 4 to 6 maund.s. With rai the seed shouhl bo 
3 lb. and the crop 3 to 4 maunds. 

The greatest possible difficulty e.xists in furnishing definite particulars 
regarding the area of production and methods of cultivation of .'larson in 
India as a whole. Duthie and Fullcr’.s account of the Lbiited Provinces 
of Agra and Oudh may verv possiblv be admis.sible a.s indicative of the 
main features of interest, when taken in conjunction with such particulars 
as may be derived from Prain’s account of the mustards, etc., of 
Bengal. From the Field and Harden Crops we learn that sarson is a 
cold-season crop, grown usually mixed with wheat or barley. It is sown 
either broadcast or in parallel lines running across the fields. It is cut 
shortly after the harvest of the associated crop. But it is difficult eitht-r 
to fi.x the actual area under it, or to a.scertain the yield. The district?, 
of the middle and lower Doab are .specially well suited to it, and in these 
hardly a wheat or barley field can be seen in tvhich some portion is not 
devoted to sarson. The extent of that cultivation may be inferred from 
the fact that in 1901-2 while only 125,585 acres were returned as pure 
sarson, rape or mustard.” 8.267,844 acres were shown as mixed crops 
of these oil-secds along with wheat, barley, etc. If, howeviu-. we accept 
the yield in the mixi'd crop to have been approximately in the same ratio 
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as that of the pure crops, the net area (worked back from the published 
production) would have been IJ million acres (calculated as pure crops) 
yielding 467,450 tons of “ Rape and Mustard.” That calculation repre- 
sents a yield of, say, 5 cwt. an acre. Sarson is, however, an extremely 
i’ests. precarious crop, being very liable to pests and blights as also to chmatio 

vicissitudes. For example, it is peculiarly subject to the ravages of 
an aphid that sucks the sap of the young shoots to such an extent that 
they fail to produce seed. It is, however, exceedingly profitable, and 
whenever possible the cxdtivators put at least some portion of their lands 
tinder it. 


D.E.P., 

i., 523, 525. 

Rape. 


Cold-season 

Crop. 

Distinctive 

Features. 


S^a!*on. 


Diotribution. 


Microscopic 

Islxammation. 


TieJ.i of 
Mustard-oiI. 


Indian Rape op Topi, Lutni op Maghi; Sinapis dichotoma, 
Roxb., Fl.Ind., iii., 117 ; S.campestris, subsp. Napus, FI. Br. Ind., i., 156 
(in part) ; Brassica campestris, subsp. Napus, var. dichotoma also Toria, 
Duthie <6 Fuller, Field and Garden Crops, pt. ii., 29; B. campestris 
subsp. campestris, var. dichotoma also Toria, Watt, l.c. ; B. campestris, 
Linn., subsp. Napus, var. dichotoma, Brain, l.c. 36-40, 46, 76-7. 

Pram (l.c. 76) says that after rai this is the most important of Indian 
grades of mustard. It is a cold-season crop on the plains of India and a spring 
crop on the Himalaya. It was sent for cultivation and study from all the 
districts of Bengal except Saran and Shahabad. “ It is easily distinguished 
from Bai by its stem-clasping leaves and its small size ; when reaped the seed 
is recognised as being larger, though of the same colour, and by having a paler 
spot at the base of the seed ; the seed-coat, too, is only slightly rough. From 
Sarson or Indian Colza it is easily distinguished by its smaller size and by its 
leaves, though stem-clasping, as in Sarson, being less lobed and having much 
less bloom. The seeds are of much the same size in Tori and in ordinary 
Sarson, but as a rule the seeds of Sarson in Bengal are white. When Sarson 
seeds are brown they are of an amber colour, and have no paler spot. The 
seed-coat, too, is smooth. The .seeds of Sarson are sometimes considerably 
larger than those of Tori. \\ hen this is the case, the two are easily distinguished.” 

‘‘ There are two kinds of Tori — a taller, rather later, and a shorter, very 
early kind. Both kinds, however, ripen well ahead of any Bai or any Sarson. 
The earlier kind of Tori does not appear to occur in North- West Tirhut ; the 
later kind is unknown in East Bengal or in Chittagong ; elsewhere both sorts 
prevail throughout the Lower Provinces.” 

“ This mustard is known as Tori in Bihar and the northern districts of 
North Bengal, Lutni in Chota Nagpur and the drier parts of West Bengal, 
Sarisha in Orissa, \\ est Bengal, Central Bengal and the south-western districts 
of North Bengal, Maghi in the south-eastern districts of North Bengal and 
throughout East Bengal. The Bengal name Sarisha recurs in Chittagong.” 

Hinzel {l.c. 108) informs us that ” as compared with European Rape and 
Colza, the amount of mustard-oil the seeds contain appears very variable. As 
compared with other species, the testa of the seeds has remarkably narrow, very 
distinctly circular markings. The only species with circular markings almost 
as small is B. i-tigoan. Plain, which is at once diagnosed by its detachable 
epidermal layer. All the samples dealt with here have in transverse sections 
an undetached epidermal layer with narrow lumen.” “ The transverse sections 
of the samples examined were, moreover, very uniform. As compared with 
the other species, the cells of the palisade-tissue have a very thin wall, and 
consequently a clearly defined wide lumen, exactly as in U- Xapua. Linn., the 
European Rape. In transverse section they appear very blunt at the apex. The 
layer with colouring matter is very loose ; the viscid cells are often in two 
layers : the thin-walled parenchyma is disposed in three to four layers.” 
Kinzel gives the range of mustard-oil ns from 0-239 to 0 848 per cent. 

Cultivation and Area. — It has not been found possible to isolate 
some of the facts regarding this plant from those of sarson. The fore 
going observations have, therefore, to be read in connection with 
the special particulars that have been elucidated regarding tori — the 
presiuit plant. Duthie and Fuller urge that so far as the United Pro- 
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vinces are concerned, the present plant is mainly grown as a pure crop, 
while sarson and rai are almost entirely produced as mixed crops. It 
follows therefore that the area in these provinces shown as “ pure ” can 
be taken as tori (lutni, lahi) or rape. According to the Agricultural 
Statistics of India (1901-2 to 1905-6), compiled by the Director-General Arei. 
of Statistics, there were in the United Provinces during 1901-2, 120,436 Production 
acres and 36,841 tons of pure rape; in 1902-3, 140,296 acres yielding I’nre croiK. 
31,320 tons ; in 1903-4, 131,926 acres yielding 29,643 tons ; in 1904-5, 

140,100 acres yielding 18,800 tons; in 1905-6, 154,700 acres yielding 

30.000 tons ; and in 1906-7, 153,400 acres yielding 30.000 ton.s. But 

the area of mixed crops, that is to say of mustard and rape, grown along ni.'ced crops, 
mth other crops was much greater, namely, in 1901-2, 1,461.000 acres 
and 4.30,617 tons of seed ; in 1903-4, 2,429,000 acres and 542,000 tons of 
seed ; in 1904-5, 2,509,000 acres and 336,000 tons of seed ; in 190-5-6, 

2.026.000 acres and 398,000 tons of seed ; and in 1906-7, 2,210,000 acres 

and 424,000 tons of seed. Rape is ‘‘ produced in greatest abundance ^iiii Districts, 
in the districts which border on the Himalayan Terai, and is cultivated 
all over the hills up to altitudes of 11,000 feet” (Atkinson). It is very 
little grown in the districts of the Ganges-Jumna Doab, where it generally 
occurs as a subordinate crop in vegetable gardens. Concluding their 
account of this product these authors say, “ The export of rape is one Exports, 
of the leading features in the commerce of these Provinces, and centres at 
Cawnpore.” 

Rape Seed ” is an important article of export trade from the Panjab Panjab. 
and it is grown in Kashmir and Afghanistan. Unfortunately no Panjab 
writer has as yet studied the mustards botanically, and it is not, therefore, 
possible to discover to what extent the reports that have appeared should 
be accepted as rape or be assigned to colza or even to mustard. These 
crops are largely grown in Ferozepore, Hissar, Jhelum, Rawalpindi, Dera cuef DLstn.-ts. 
Ismail Khan, Lahore, Gujrat, Dera Ghazi Khan, -Thang and Karnal 
Districts, in the order of importance named. Fully three-fourths of the 
crop is raised on unirrigated land, a fact that must commend it very Unimgated 
greatly to the cultivators. The traffic centre.? very largel}' in Ferozepore Tr.vie 

and the exports go mainly to Karachi. The year 19f)0-l was one that 
might be described as having been abnormally favourable to rape-seed 
cultivation in the Panjab. The area under the crop became more than Panph An 
double the average of the preceding years, and was returned at 1,699,7(X) 
acres. The yield was also remarkably fine, so that it was described as 
25 per cent, above normal, and the total yield became 260,167 tons. 

Since 1900-1 both area and yield have somewhat declined, though in 
1905-6 the area was again recorded as 1.699,700 acres, but the vield 
only 194,900 tons. 

Nothing of any value can be learned regarding the rape, sarson and C. Prov. 
mustard cultivation in the Central Provinces, Berar, Rajputana, Central Bombay. 
India, Sind and Bombay. Mollisoii (Textbook Ind. Agri.) does not refer 
to these crops. ‘‘Gujarat Rape” of the Bombay and Karachi trade ‘-oujapit 
returns would appear to be mainly a special and superior quality of the 
present plant. But the total area under the crop in the province of 
• mjarat is not great, being usually about .500 acres, so that the expression 
Gujarat Rape ” denotes a quality of seed not necessarily procured from 
the province indicated (see p. 183). However, the total area returned 
tor Sind and Bombay (including their Native States; as devoted to rape 
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and mustard is well under 200,000 acres, or less than tke acreage of these 
crops in the Ferozepore district alone. So far, therefore, as can bo learned, 
the sub-mountain tracts of the United Provinces and the greater portion 
of the Paujab may be taken as the Indian region of rape production. 
Bengal. Bengal province is mainly concerned in the sarson and rai trade. But 

it may be pointed out that in official statistics the acreage of pure mustard 
crops in the United Provinces is that which is alone accepted. Hence, 
as alreadv indicated, the sarson and rai, which are always mixed crops, 
are excluded from consideration, whereas in Bengal and the Panjab 
they are included. In consequence of this arbitrary treatment the 
■■ Rape and Mustard " cultivation of the United Provinces is shown as 
very much smaller than that of the Paujab. while as a matter of fact 
Total Indian it is quite as large and possibly larger. If, therefore, a correction be 
tolhisrcrops. made of, say, 1,500,000 acres, added to the total area of India under Rape, 
Colza and Indian Mustard, the result would be 5 to 51 million acres 
instead of a little over 4 million acres as presently accepted. If this 
conclusion be upheld by future inquiry. Bengal would still head the list 
of Indian provinces with about 2 million acres, and would be followed 
by the United Prochnces with very probably to 24 million acres, and 
by the Panjab with IJ nhllion acres, while all the other pro'vinces and 
Native States put together wouM conclude the enumeration with less 
than half a million acre.s between them. 

Brassica Substitute -Epuea sativa, Lmn.: FI. Br. Ind., 
i.. 158: Brassica Eruca, Linn.-. B. erucoides. Eoxb., FI. Ind., hi.. 

117 : Duthie and Fuller. Field and Harden Crops, ii.. 25. pi. .'55; Dioscorides. 
Codex Anicice ./ uH, 512 .\.u., pt. i.. pi. 1 18; Paulus .Egineta (Adams, transh), 
hi., 118. gives the key to clas.sic and Arabic literature. This is known iu 
Europe as the Rocket and in India as the tara-mira, tara-moni, duan,dua, 
jambho, jamba, ttsan, shican, chara. etc. According to Prain, the name 
sheii sarisha given by Roxburgh to this plant is nowadays restricted to 
sarson. 

The tara-mira is a native of S. Europe and N. Africa, and is extensively 
cultivated as a cold-season crop in Upper India, ascending the Himalaya to 
altitudes of 10.000 feet. It is fully dealt with by Duthie and Fuller, but is only 
incidentally mentioned by Brain, a oircum.stance that may bo accepted as 
denoting its comparative absence from Bengal. Hovvevf.r, ail the standard 
authors on Upper and Western India (such ,is Stocks, Slew.irt, Baden-Povvell. 
.Atkinson, etc.) describe the plant and the methods pursueil in its cultivation, 
it is most eominonly grown mixed with grain or barley, taking with these crops 
the place which rape tills in wheat-tielcLs. It is also met with very largely in 
association with cotton. It is sonietimc-s grown alone, but only on exceptionally 
dry fields. It may he sown .at any time between the liegimiiiig of September 
and the end of November, and it ripens about the same tiiiio as tho rabi crops. 
The yield is s.aid to be from 4 to 111 m.iuiuls aii aeri.. I .srm is very largely- used 
as green fodder, especially w-hen grown with gram or jteas, and the oilcake 
is much appreciated for feeding eattle. The plant is grown as a substitute for 
mrson or rape, and the oil is used mainly' for burning, but to .some extent for tuod. 

The trade m thi.s .seed seems mainly within India and as a substitute for 
Kiirsun, while for foreign countries apparently .is a grade of r.ipe. It .ippears imdcr 
the n.ime of jamba very frequently in the expoit manifests troiii Karachi, the 
supply bemg apparently' drawn from Smd, Kajputaii.t and the I’anjiib. 

II. Ii\DIA.\ MUSTARD. 

B. juncea, //., T.; Sinapis juncea, Linn.; S. rumosa, S. patens, 

Eoxb.. FI. Ind., iii., 119. 124: Duthie ami Fuller. Field and Garden 
Crops, ii., .'i.'i ; Pram, l.c. 15-22, 47, 75 ; Imliau Mustard, rat, asl-rai, etc. 
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Prain {l.c. 76) concluderi his iidniirable account of this species with the Distinctive 
following brief statement of the main facts brought to light by recent investiga- Features, 
tions- Rai or Indian-mustard is the most important of the three species of 
BraHfiicrt grotvn in Bengal. It is met with “in all the provinces except Chota 
Nagpur, where it is practically unknown, though it seems to be cultivated to 
a slight extent in Singhbhiun. It is easily recognised by ha\'ing none of its 
leaves stem-clasping ; and, after reaping, its seeds, which are brown, can he 
readily distinguished from those of Tori or Indian Rape by their smaller size, 
their being distinctly rugose, an<l being red<lish-brown all ov'cr. From Sarsoriy 
which ha.s wliite seeds or, less often in Bengal, brown seeds, it is equally easily 
distinguished : Sarson seeds iire always considerably, often very much, larger, 
and even when brown have the seed coats smooth.” 

“ There are three subraces, a tall, late kind, and two shorter earlier kinds, Haccs. 
one of these latter roughisli with bristly hairs, the other smooth with darker 
coloured stems. The taller subrace is quite absent from Chota Nagpur, and 
from Tippera and Chittagong. The shorter subraces are quite absent from 
Orissa, and are absent from North Bengal, except Dinajpur. and from East 
Bengal except Tippera.” 

“ The name Bat, occasionally Lahi or Li, (nice also Mai, occurs everywhere 
except in Orissa, where this mustard is termed Chota Sarinha [chota = ” small.” 
with reference to its seeds). In various districts other names are locally applied, 
either alone or as alternative narnes for 

Kinzel (Z.c. 113) in describing the S(‘eds of Indian mustard furnished 
to him by Prain, says that the t(.‘sta examined under the microscope in .sur- Kxdimnatiuiu 
face preparations after treatment with sulphuric acid and caustic soda shows 
‘•^very’ peculiar circular markings very readily distinguished from those of any 
European except «. «<••*•»<•#•/«##<# (Sarepta Mustard), which, however, 

differs in having a separable mucous epidermis. It may be noticed in piissing 
that, as a rule, it is not necessary to make transverse sections in order to demon- 
strate this separability, because among <\ large number of siu'face preparations 
some fragments that lie transversely are ahva\s to be met with when looked 
for. The colour of the testa of Rai is on the wliole clearer than that of European 
Rape and Colza. The lumina of the cells of the palisade tissue, as indeed the 
whole testa, show in section characteristic features that in practice impress 
themselves on the memory, though they could hardly be reproduced except 
by photography.” “ The quantity of mustard-oil present in J2at varies from Mustani-oil 
0*572 to £*059 per cent., and gives an average in six kinds examined of 0*814 
per cent,” 

Cultivation and Area , — This mustard is cultivated here and there Cultiva- 
throughout India, and is met with (or closelv allied forms are) west- tion. 
ward to Egypt and Europe, and eastward to China. It enters directly 
into competition with Russian mustard ( 1 i. Hesserinnn) a plant ex- 
tensively cultivated in Houthand South-East Russia (the Sarepta Mustard), 

Though the cultivation in India is fairlv extensive, it is extremely difficult in 

to procure satisfactory information reganlintr the extent of production 
in the various provinces. As alreadv fullv exemplified, the returns of 
Rape and Mustard ” are given conjointlv along with those of colza 
fsarson), but it would seem certain that Ben.gal and Assam are the most Jiost 
important provinces and South India the lea.st important. In Upper 
India (the United Pro'dnees, Panjab, Rajputana and Sind) the rape Rape rrrsus 
crop becomes more important than the mustard. Duthie and Fuller, 
speaking of the United Pro\-inces, sav that this species varies very mucli 
111 height, some of the kimls attaining 5 feet or more. It also varies in 
|he shape of the pod, which, usually <-ylindrical. sometimes bec.orrres stout, 
aterally compressed and less torulose than in tvpical kinds. They further 
o sen'e that this rau.stard is rarelv grown alone (except in Benares), 
ut i.s subordinate to wheat, barlev and peas. It is not nearly so ex- 
en.su-ely cultivated a,s rape and is usiiallv restricted to the borders of fields. 

Melds less oil than rape (one-fourth instead of one-third) to the weight yieUoioii. 
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of seed ; moreover the oil is less esteemed as an article of food. The seed 
is verv generally used in India as a spice to give flavour to vegetables, 
Mustani-fiour. and Sometimes also as a medicine. Mustard-flour is not consumed by the 
people of India, and the traffic for that purpose is therefore entirely foreign. 
It would seem, however, that both the Indian and the Russian seed are 
largely used as one of the ingredients in some of the modern preparations 
of mustard-flour sold in Europe. The plant is very often (like rape) cut 
iii'idir. green in Januarv and given to cattle, and in some localities the young 

leaves are eaten as a vegetable. (For further particulars see the paragraph 
below on Oil and Oilcake). 
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B. olepacea, Linn. The Cabbage, Cauliflower, etc., etc. 

It will serve the purpose of this work to indicate very briefly the chief cul- 
tivated plants of this species met with in India. In all the forms the leaves 
are glaucous or green and destitute of hairs : the leaves of the inflorescence 
only are stem-clasping. The chief forms are : — uar. ttvephaia. which includes 
the Kale, Borecole, Cow-cabbage, etc. ; uar. httifafa. best known through the 
Savoy Cabbage and Brussels Sprout ; uar. Boft ytiH, the Cauliflower and Broccoli; 
var I'ltyitnta. all forms and colours of Cabbage proper; uar. vauUttutptt. the 
Siam Cabbage or kohl-rabi; lastly, uar 4'hitn‘itHiH. the "‘Leaf-beet” or China 
Cabbage. \Cf Kew 1888, 137-8 ; 1893, 344.] 

The cabbage {kohi), cauliflower {phul-kobi), and the turnip-rooted cabbage 
(knol-khol or kohl-rdbi) have recently become established vegetables and are 
gi'own by the market gardeners in the suburbs of all large towns. Except 
with the Native gentlemen, however, they are not grown in the average village 
garden, and are not as yet eaten by the mass of the population. A large coarse 
form of cabbage is extensively cultivated and has become perfectly acclimatised ; 
the early cabbages met with in the markets are the young heads of that plant. 
The knol-khol is relativ'ely more extensively grown in India than in Europe, and 
seems to succeed admirably in the cold season, if liberally w’atered for the first 
fortnight of its growth. There are two kinds commonly seen, a purple and a 
green, and both are much appreciated : they come into season before almost 
any other European vegetable. The Chinese cabbage is a rainy-season vegetable, 
but notwithstanding its being procurable when few other vegetables are to be had, 
it is not popular in India. [Cf. Kngler and Prantl.. PfUmztnfam.j iii. (2), 177-8.] 

B. rug'osa, Prain., l.c. 11-6, 47; Sitiapis rugosa, Roxb., FI. Ind., 
.ii., 122 ; B. cJiinemis, Duthie <& Fnlkr {non Linn.), Field and Garden 
Crops, pt. ii.. 34. The Cabbage-leaved Mustard, pasai or pahari-rai. 

Although this plant is closely allied to b. Jttnrea it is quite distinct. None 
of the leaves are exactly lyrately lobed, and the radical ones are persistent. 
It is a cold- weather crop of the Western, Central and Eastern Himalaya, 
especially in Nepal and Kumaon. It possesses a very short stock till it sets to 
flower. The permanent radical leaves form a loose cabbage-like head often 
mistaken for China Cabbage. Prain believes this plant came to India from China, 
like ft. Jtttteea. but in its present form. He, however, recognises as a wild 
condition of the same stock the Manipur plant discovered and named by me 
provisionally as B- 

Eanzel {/.c. 11^7) remarks, “As this is the only Indian species (so far, 
at least, as the material at the writer’s disposal has gone) which possesses a 
cellular separable mucous epidermis, the identification of these fragments of testa 
in Indian oil-seed with ft. is, at all events, a fairly probable one owing 

to the further similarity of their structure in surface preparations.” The full 
description, and also the plates given by Kinzel should be consulted by those 
who may have occasion toidentify this or other Indian mustards by the appear- 
ance of the seeds. The sample of ft. vttyoMa examined by him came from 
Kaliinpong, and was found to contain 0*826 of mustard-oil. 


B. pugosa, var. cuneifolia, Prain. l.c. 14 ; Sitiapis cuneijolia, 
Roxb.. FI. Ind., iii., 121. 

Thi-. plant extensively cultivated in Northern Bengal and .Assam as a 
sage <JF pot-herl). In my article on Ba-hmrrin nirrn (Agri. Ledg., 1898, No. 15, 
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518) I have referred to it as one of the rather remarkable vegetables prevalent 
within, and hardly met vdth outside, the rhea-fibre area of India. It occurs, 
for example, in Dinajpur, Bogra, Rangpur, Kuch Bihar, and throughout the 
valley of Assam. In nearly every peasant garden a row or two of this plant 
may be seen. It has a rosette of ground-leaves generally of a dark bluish-green 
colour and with very broad yellow mid-ribs and leaf-stalks. When young it 
looks like a cabbage, but in time it shoots up a much-branched inflorescence to 
a height of four to six feet. This becomes clothed with numerous sessile leaves. 
All the parts are eaten, more especially the young flowering shoots with their 
delicate leaves. It is one of the most significant of vegetables, and there are 
probably several easily recognised forms. It is known, throughout the area 
indicated, as lai~hak or mustard-vegetable. This, with the previous species, 
would appear to be the only cabbage-like vegetable that existed in India prior 
to the introduction of the cabbage and cauliflower. 

THE OILS AND OILCAKES OF MUSTARD AND RAPE. 

Ill the foregoing observations mention has been made of the Oils 
obtained from the various species of Jtrassuyi and Ei-itcn. It seems 
desirable to bring into a separate paragraph a few of the more striking 
characteristics of these oils and their oilcakes. All the species afford a 
bland or fixed oil in addition to a volatile or essential oil (Gildemeister 
and Hoffmann, Volatile Oils (Engl, transl.), 19(K), 182, 409-17). The 
essential oil is practically not known to the people of India, so that 
when mustard, rape or sarson oils are mentioned (by popular writers) it 
should invariably be accepted that they are alluding to the fixed or 
fatty oils. The peculiar properties of the essential oil are those on which 
the merit of a mustard seed mainlv depends. It is on this account, 
therefore, that the researches of Kinzel are of such special interest 
to India. The passages already quoted from his report give an estimate 
of the percentage of mustard-oil (a term used in Europe to denote the 
essential oil only) present in the samples examined by him. Previous 
reports on the presence of this oil, in the various qualities of Indian 
rape and mustard, have been unsatisfactory because not definite ; they 
have accordingly retarded foreign exports. Schimmel & Co. give the 
following as the percentage of mustard-oil in the samples e.xamined by 
them : — Eussian seed, 0'4 to 0'5 ; Dutch, 0 7 to 0'8 : Italian, 0'6 to 0'7 ; 
East Indian, 0’6 to 0'7 ; German, 0-7. Kinzel gives the average yield 
of tori seed as 0'549, rai seed 0'814, and sarson 0 708 per cent. 
Ugri. Ledg., 1901, 104.) The pungency of the Indian is thus not so 
Very different from the corresponding European seeds. 

The karwa-tel {= bitter oil) is the fatty oil obtained from Indian 
mustard and rape seed, and inferior qualities from sarson. It is the 
chief oil used in Indian cookery, and is accordingly very important to 
the people. Kape (and sometimes also sarson) is in India largely used 
to anoint the body. The practice seems to be fairly ancient, since it is 
alluded to by Terry {Voij. East Ind. (ed. Havers), 1665, .377) as follows : — 
The better sort anoint themselves very much with sweet oyls, which 
makes their company very savory.” Eape and sarson {colza) are names 
which unfortunately have come to be used almost synonymously by 
Indian commercial men, and are so treated in official statistics. Never- 
theless the fatty oils derived from them are even more distinct from 
than are those from the corresponding European plants. In 
Report (1877, 34 ; Keic Bull., 1894, 96-7) we read that the Indian 
** W " Gujarat Rape,” largely crushed at Dantzic, is found to 

yield 3| per cent, more oil than the European seed, and leaves a cake 
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richer in fatty matter and albuminoids. That information was derived 
from a paper by Dr. Wittmack of Berlin. But the presence of a percentage 
of the essential oil of mustard in rape-cake has been said to render such 
injurious to cattle. Eoxburgh regarded Indian mustard-oil (fatty oil) as 
inferior to rape-oil. Duthie and Fuller hold the same opinion. Speaking 
of mustard-oil, they say it is less esteemed as an article of food than that 
of rape. Most other writers affirm, however, that although the yield from 
mustard is less, the quality of the oil is superior to that of either rape or 
sarson. Thus it seems probable that the qualities of rape and mustard vary 
considerably. Sarson is, as a rule, spoken of as an oil that rapidly turns 
rancid and even for burning purposes has to be purified before it can be 
used. The mustard-oil of the bazars of India has a pungent odour and 
bitter taste, due to the presence of a certain amount of the essential oil. 
This is occasioned through the habit of watering the cake before pressing it 
a second time in order to abstract the residuary oil. It is often largely 
adulterated with poppv-seed and other oils. Dunstan in his paper on 
Indian Edible Oils (A<jri. Ledq., 1899, No. 12) unfortunately affords no 
information on the comparative values of the Indian mustards and rapes. 
He furnishes, however, most useful particulars as to their specific gravity, 
acid value, .saponification, viscosity, etc., etc., and classes them as semi- 
drving oils. Leather in a paper on Food-Grains and Fodders of India 
(Aqri. Lrtlq., 190.3. No. 7) gives further details of the chemical composi- 
tions of these oils. Lastly the Pharmacographia Indica furnishes all 
necessary information on the medicinal merits of four qualities. These 
appear to be Indian mustard, rape, sarson and jamha { Erncrt safira). 

The adulteration of linseed with certain qualities of mustard or rape seed 
has been reported to prove very injurious to cattle fed on such cakes. This 
subject has been dealt with very fully in the Dictionary, and the article 
in that work on Oils and Oilcakes should therefore be consulted. [Cf. 
Leather, Agri. Ledg., 1897, No. 8, 158 ; also see Linum, p. 731, and Manures, 
p. 770.] 

PRODUCTION OF AND TRADE fN MUSTARD AND RAPE. 

Acreage — It has been shown that owing to many of the crops 
indicated above being grown in conjunction with other plants, it is 
difficult if not impossible, in our present state of knowledge, to give 
any very satisfactory statement of the area that they annually occupy. 
The suggestion has been hazarded that the total (expressed as pure 
crops) cannot be far short of 5 or 6 million acres. But according to 
the AgricHliural Statistics published by the Government of India, both 
the area and the yield var}- considerably, especially in the Panjab, 
Rajputana and Sind, in response to the amount and seasonableness 
of the rains. For example, the Panjab acreage of these crops, returned 
in the official statistics of area and vield, was in 1899-1900, 397,500 ; in 
the following year, 1,638,400 ; in the next year, 665,800 ; and again in 
]9<*.3-4. 1.038.9(X), sir.ce when it has remained fairly stationary. 

Yield. — Turning now to the estimated production, it would seem that 
during the ten years ending 1901 there were two periods of abnormal 
yield, narnelv 1897-8 and i900-l. If these be disregarded, the traffic 
fluctuateil from a little over half a million to close on one million tons of 
.seed, during the decade mentioned, and production has shown on the whole 
a tendency to expand. This view is in strict accord with the constantly 
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repeated statements of popular writers that the trade in these oil-seeds 
has been steadily increasing, and is now one of the staples of Indian 
commerce. 

Rape and Mustard Seed : Rail- borne and Coastwise Traffic. — The returns 
of Rape and Mustard carried by rail and river show the exporting 
provinces to be the United Provinces, Bengal, the Panjab, Assam and 
Bombay, in the order named. But as illustrative of the fluctuating nature 
of the trade, it may he mentioned that in 1897-8 Bengal e.xported a little 
under 2 million cwt., the United Pnm'nccs close on lA million, .Assam 
about J million, and the Panjab I a million cwt. of these seeds. 
The following vear the figures were — United Provinces 2j million, the 
Panjab million, Bengal IJ million, and Assam a little over million cwt. 
But by 1906-7 a comjilete change had taken place — the United Provinces 
exported million cwt., the Panjab 1 million, Bengal J of a million, and 
Assam under J million cwt. Calcutta usually heads the list of import- 
ing towns, hut Bombay and Karachi take the lead in years of high pro- 
duction in the Panjab. The importance of Karachi as a distributing centre 
has been established for many years past, and, although extreme fluctua- 
tions have been experienced, it (;an be said to be improving. The following 
were the supplies conveyed to the chief seaports in 1906-7 : — Calcutta 
2^ million cwt., Bombay li million, and Karachi A a million. The coastwi.se 
returns show Bengal as the most important province. But for some years 
the Bengal supply seems to have been falling off. and that of Sind corre- 
spondingly expanding. But here again the trade seems to fluctuate so 
■violently that no reliance can be placed on comparisons of short periods. 

Exports. — The foreign exports of Rape from India in 1891-2 were 
130,793 tons, valued at Rs. 1,70,89,524 ; in 1893-4, 365,954 tons or 
Rs. 4,73,45,133 ; in 1895-6, 112,489 tons or Rs. 1,40,09,294 ; but they 
fell in 1900-1 to 86,368 tons or Rs. 1,23,57,451 ; recovered in 1901-2, 
viz. 346,244 tons or Rs. 4,45,56,044 ; and fell again in 1902-3 to 196,345 
tons orRs. 2,47,11,358. Since then the values of the e.xports have been — • 

1903- 4, Rs. 2.53,41,010 ; 1904-5, Rs. 2,73,37.732 ; 1906-7, Rs. 2,46,70,617. 
Of the exports the chief receiving countries are Belgium, France, Germany 
and the United Kingdom. 

The Mustard traffic is much smaller than that in Rape. In 1891-2 
the exports were 2.640 tons, valued at Rs. 3,86,818 ; in 1894-5, 7,809 
tons or Rs. 11,27,605 ; in 19tK)-l they fell to 1,721 tons or Rs. 3,25,589 ; 
in 1901-2 they were 3,232 tons or Rs. 5,61,895: and in 1902-3 stood 
at 2,613 tons valued at Rs. 4,93.312. Since then the annual values have 
been— 1903-4, Rs. 4.22,123; 1904-5, Rs. 6,19.004; 190.5-6, Rs. 8,94,553 ; 
1906-7, Rs. 5,65,(X)0. Of these e.xports bv far the most important 
receiving countries in recent vears are France, followed by Belgium, 
Germany, Ceylon, Alauritius and the United Kingdom, the names being 
given in sequence of importance. 

Mustard and Rape Oil. — The traffic in Mustard and Rape Oil shows 
11 more steady expansion than that of the seed. In 1899-]9tK) the 
exports stood at 259,961 gallons, valued at Rs. 3,52,962 ; in 191)0-1 at 
28.1,270 gallons, valued at Rs. 4.70.161 : in 1901-2 at 286,169 gallons, 
valued at Rs. 4,74.028 ; in 1902-3 at 314,792 gallons, valued at 
Rs. 4.79.649 ; in 1903-4 at 346.174 galloms, valued at Rs. 4,84,8.3.5 ; in 

1904- 5 at 432.752 gallons, valued at Rs. 5.58,762 ; in 1906-7 at 273,684 
gallons, valueil at Rs. 4,90,893. The bulk is exported from Calcutta. 
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Out of the last year’s total (1906-7), 257,282 gallons went from Bengal; 
14,244 gallons from Sind: and 2,158 gallons from Bombay. The receiving 
Consigned to. countries were Mauritius, 113,068 gallons : Natal, 93,787 gallons : United 
Kingdom, 19,892 gallons ; Australia, 22,581 gallons ; Straits Settlements, 
10,159 gallons ; and British Guiana, 3,574 gallons. 
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BROUSSONETIA PAPYRIFERA, l ent. ; FI. Br. Ind., v., 
490 ; Gamble, Man. Ind. Timhs., 633 ; Brandis, Ind. Trees, 613 ; Engler 
and Prantl, Pflamenjam., 1889, iii., pt. i., 76 ; Urticace.*. The Paper- 
mulberry or Tapa-cloth. malaing, thole, hodzo, haji, etc. A small tree 
or bush, native of China and said to be wild on the hills of Upper Burma 
and Martaban. Frequently cultivated in India, largely so in the Southern 
Shan States (Craddock), and distributed to Siam, Japan, etc., Western 
China, Ichang and Yunnan, etc. According to Wiesner (quoted in Stein’s 
Ancient Khotan) it is the paper material of Eastern Turkestan ; it was 
introduced into Southern Europe and parts of Germany about 1750. 
Brandis remarks that it is a marvellous instance of a plant that may 
be sown both in temperate and tropical countries. 

From the bark of this tree is obtained a Fibre which perhaps deserves 
to be carefully investigated. From it is made the falsely named Chinese 
“ leather-paper,” the Japanese iodzo-paper, the curious papier-mach6 school- 
slates of the Burmese (parabaik), the tapa-cloth of the South-Sea Islands and 
the mulberry paper cloth of the Karens. It is an excellent paper-fibre, though 
according to some authorities the stock is a little difficult to prepare of good 
colour. The silkworm can be fed upon the leaves, and the annual prunings 
of twigs to obtain a fresh flush for the silkworm might be made to give a 
profitable return as a paper-fibre. The plant produces suckers in profusion, 
coppices well and grows fast. It has been most successfully cultivated at Dehra 
Dun, but the district is too far from the paper-factories to allow of profitable 
production. It will not survive on jungle-land or on dry soils, nor can it stand 
severe cold ; but it might pay on waste land near the coasts of Bengal, Burma, 
Malabar, etc., whence transport would be cheap. The usual Japanese method of 
propagating is by slips. Kiempfer, followed by Rein, says that every autumn 
after the leaves have fallen the young shoots near the ground are cut off, and in 
this way, after three or four years, bushes with from four to seven one-year shoots are 
obtained. It is estimated that 2 cwt. of raw bark will yield about 

3^ qrs. of white bast — about 45 per cent. Craddock describes the manufacture 
pursued in the southern Shan States. It closely resembles the description 
quoted in the Dictionary from Royle (Fibrous PI. Ind., 1855, 341-2). Rein (Indust. 
Japan, 1889, 165, 393—5, 401, 403) gives an interesting account of the plant 
and furnishes an illustration printed on todzo-paper. (See Daphne, pp. 486-7 ; 
Paper and Paper Materials, pp. 862-4.) 

[C/. Stein, Ancient Khotan, 1907, 135; Kaempfer, Hist. Imp. Jap. (app. ). 1727, 
21-7 ; Mason, Burma and Its People, 1860, 522, 775 ; Fortune, Yedo and 
Pekin, 1863, 122 ; Baden-Powell, in Joum. Soc. Arts, 1886, 709 ; Hosie, Three 
Years in W. China, 1890, 153 ; Corean Paper-making, in Ind. For., 1893, xix,, 
199 ; Morris, Cantor Beet., Joum. Soc. Arts, 1895, 938 ; R.E.P., Comm. Giro. 
1895, Xo. 7 ; Dodge, Useful Fibre Plants of the World, 1897, 98-101 ; Bret- 
schneider, Europ. Bot. Disc. China, 1898, 4, 54, 495, 763, 770, 773, 993 ; Dipl, and 
Cons. Repts. (arm, ser.), 1900, v.. No. 2511, 7-9 ; Craddock, in Ind. For., Dec. 
1900, xxvi., 613 ; Nisbet, Burma Under Brit. Rule and Before, 1901, i., 386 ; 
Wiesner, Die Rohst. des Pfianzenr., 1903. li.. 445—7; Hanausek, Micro. Tech- 
Prod. (W’inton and Barber, transl.), 1907, 92-4.] 


D.E.P., BRUSHES AND BROOMS, Brush-making’ Materials, 

iii., 341 2. etc. ; Spans’ EncifcL, 1880, ii., 543-57 ; Jackson, Comm. Bot., etc., 1890 ; 

Brushes. Thurston, Imp. Inst. Handbook, 1893. No. 12 ; Morris, Comm. Fibres. 

Cantor I.ect. 1895; Hannan, Text. Fibres of Comm.. 1902, 141-65. 

Brooms are made all over India from a wide assortment of 
materials presently to he enumerated, the selection being as a rule 
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BKUSHES AND BROOMS 


BRUSHES 

MATERIALS 


governed by the supply available and the necessities of the people. 
Stein (Ancient Khotan, 1907, 333) figures and describes what is verv 
possibly the most ancient specimen in existence. This was found at 
Dandan-Uiliq (a city abandoned in the 8th century). The lower por- 
tions of some grass were seen to have been plaited into a continuous 
strip, then rolled round and secured firmly by a string, thus forming 
a broom, which in every detail agrees with the corresponding article 
of modern India. 

Indian-made brushes are principally of the bazar-type and are, therefore, 
mainly of local interest. Two firms, the “ Pioneer Army Brush Co.” of 
Gawnpore, and “ Messrs. P. Thompson ” of Coonoor, Madras, manufacture 
brushes of the European pattern. Both firms gaye some prominence a 
few years ago to the use of iitti/l-fibre < f'di-jiota timtx) in place of bristles, 
from the belief that the soivars or Native cavalry would prefer yegetable 
fibre to animal bristles. Although Indian-made brushes mav’ now be 
seen all oyer India, particulars are not available of the actual extent of 
manufacture. There is moreover a very considerable import bv India 
from Europe of brushes, but complete statistics are not available. We 
read, for example, that from the United Kingdom there were received in 
1903, 2,891 dozen brushes valued at £8,910. 

Materials . — Turning now to the materials used. It would be undesirable 
to attempt a complete enumeration of all the substances which in India 
are employed, or which might be so, for brushes or brooms. Even in 
Europe the variety and diversity are extraordinary — e.g. bristles, kittul, 
broom, rattan, whalebone, wood, rushe.s, wire, spun-glass (specially 
serviceable for contact with acids), etc., etc. India at the same time 
exports a very considerable quantity of brush-making materials including 
both vegetable fibres and bristles, and the trade would appear to be 
improving. Thus in 1899-1900 the total exports were 54,388 cwt.. valued 
at Es. 11,49,998 ; whereas in 1903-4 they were 83,258 cwt., valued at 
Rs. 20,76,331 ; and in 1906-7, 88,158 cwt.', valued at Rs. 17,68,930. Al- 
though in point of quantity Madras takes by far the largest share, viz. 
79,3.50 cwt. in 1903-4 and 85,203 cwt. in 1906-7, the goods it exports are 
much lower priced (vdz. Rs. 9,70,328 in 1903-4 ami Rs. 9,71,212 in 1906-7) 
than those sent from Bengal (viz. .3,296 cwt., valued at Es. 9,60,571 in 1903—1, 
and 2,360 cwt., valued at Rs. 6,-52,827, in 1906-7). The Bengal exports 
are mainly in high-priced bristles. Of these Bengal exports for 1903, 
Rs. 5,75,790 represented the value of the bristles sent to England, whilst 
only Rs. 22,470 were attributable to v'egetable brush-fibres with the same 
destination. The total exports of brush-making materials from all 
India to Great Britain in 1903 were 17,943 cwt.. valued at Es. 10,38,909, 
and of that amount Rs. 6,07,305 was the value of the Indian contribution 
of bristles to the British supply. 

The following are some of the principal plants employed in brush- 
making ; — 

Arenga saccharifera, tabiii. (see p. 92 ). 

Arlstlto setacea, Retz. Fl. Br. Ind., vii., 225 ; Cramine.^:. Broomstick- 
pass, ehipur-gaddi, vina-puUalu, thoda'pga-pullu, etc. A reed three to four 

in height, found in Western India from Bihar and the Konkan southward, 
Mso in Ceylon, the Masearene Islands, etc. The roots attain a length of 1 5 inches 
w 3 feet and are said to be used in the manufacture of weavers’ brushes in 
Mamas and along the west coast (Ind. Agri., Dec. 12, 1891). These roots are 
oollpted in South India by Yerukalas (a nomad tribe) and sold to the weavers 
at 3 or 4 aimas a viss. The Telinga paper-makers construct their frames of the 
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D.E.P., 
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D.E.P., 
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culms and these are also employed for making tatties in the same way as the 
khas-khas roots of Northern India. 

Agave Cantala, />oxb., and other species (see p. 3;!). 

Bambusa, various species (see pp. 09-101). 

Borassus flabellifer, tinn. (see p. 170). 

Bristles, see Live Stock (Hogs) (p.752). 

Caryota urens, imn. (see p. 

Chloroxylon Swletenia, D.C. (backs of brushes) (see p. 204). 

Chrysopogon Gryllus, Trm. Tlic roots of this plant are said by Jackson, 
Hannan and others to be the Venetian whisk-libro which in Knglaiid and other 
countries is made into bru.shos tif v.irious kinds. Ihe grass is abundant on the 
hills of North India, but except .i.s a fodder plant it is apparently not known 
to be of any' economic value. 

Cocos nucifera, Lmn (see p. Sob). 

Corypha umbraculifera, f// a. (see p. 420) 

Hair of bears, squirrels, camels, badgers, goats, polecats, sables, ichneumons, 
etc., is used in the European brush industry, but no information is available 
as to the extent, if any, to which India contribute.s to the supply, or herself 
utilises any of the hairs mentioned. 

Ischtemum angustifolium,t/ac/i. (see p. 004). 

Pandanus odoratissimus, tum., / . the Screw-pine — the kcura, kelyi. kenda, 
talum, nmyali, etc. A common and nuich-branched plant frequently grown on 
account of the fragrance of its flowers, but is wild on the coasts of South India, 
Burma and the Andaman Islands. The leaves cont.iin a strong fibre used 
for cordage and for spinning into coarse yarn. The roots are used in basket 
and brush-making (Perfumery, see p S21). [('/• Forster, PK Esc., 1786. 38-41 ; 

Rept. Jnd. Hemp Drugs Comm.. 1894, i., loO ; IMarcu Polo, Travels, ii., 250 ; 
Ain-i- Akbari (Jarrett, transl). ii., 126 : etc.] 

Phoenix sylvestris, knxb. (see pp. 1 1 -'). 884 .5). 

Saccharum arundinaceum, ketz (see p. 930). 

Sorghum vulgare, Rers. the Italian whisk (see p. 1031). 

Tamarix, spp., see Baskets (p. 116). 

Vetiveria zizanioides (see p. llo6). 


D.E.P., 
i., 544-5. 
Piyar. 


Gum. 


\ 'irmaij. 

oa. 


BUCHANANIA LATIFOLIA, Hort. Ben^., 1814, 32; 

It. Lttuxan. Spreng., in Schrader Journ.. 1801, v., 4 ; Cooke, FI. Pres. 
Bomb., i., 275; FI. Br. Ind., ii., 23; Gamble, Matt. Ind. limbs., 216; 
Pharmacog. Ind., i., 394 ; Agri. Ledg., 1899, No. 12 ; 1900, No. 9 ; Duthie, 
FI. Upper Gang. Plain, i., 185; Brandis, Ind Trees, 205 ; Anacardiacea;. 
The piyar, chironji, pial or peal, chirauU, paira, tarum, char-ha-gond, 
mouda, nuskul, lonepho, etc., etc. A middle-sized tree, leafless only for a 
short time, met with in the dry forests throughout India and Burma, 
ascending in the Sub-Himalayan tract to 3,000 feet, and frequently 
associated with the sal, the rnahi'm and the dhcik. 

A pellucid Gum {peal or pial) which exudes from wounds in the stem is more 
tlian half soluble in water. It is said to resemble Bassora g^im, to liave adhesive 
properties like inferior gum arabic. and to be suitable for dressing textiles. As 
a consequence of inquiries organised by the Reporter on Economic Products 
it was found that in many provinces the gum is not collected, while it is 
reported from Jhansi (U. Prov.) as used in printing cloth, from Berar as employed 
in dyeing, and from the Central Provinces as sold mixed with dhaivra gum 
{ tnogeiHMttM (atifoiia) to the hatiias. On some samples sent to the Imperial 
Institute, London, the Director reported that the gum was not entirely soluble, 
but when mixed with twice its weight of water, about 10 per cent, formed a 
gelatinous mass ; the sample examined, moreo\er, contained a large quantity of 
extraneous matter. The brokers reported that if it were carefully collected and 
a regular supply ensured, it might tetch 20^. per cwt. on the London market, 
and be employed for cheap manufacturing purposes. [C/. Agri. Ledg., 1900, Xo. 
9, 92.] The bark and the fruits furnish a natural Varxish. The kernels yield 
a sweet and wholesome Oil {chironji), but owing to their being much prized as a 
sweetmeat when cooked, the ml is seldom expressed. The kernels, which hav'e 
a fla\'our something between that of the pistachio and the almond, are eaten by 
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THE DHAK OH PALAS 


BUTEA 
FRONDOSA 
Bengal Kino 


the Natives (Baber, Meynoirs^ 1519, (Engl, ed.), 3*20). They are also used to 
^&vo\iT ganja {Rtpt. Ind. Hemp Drugs Comm., 1894, 157). In the hills of Central 
India the fruits with the kernels are pomided and dried and subsequently baked 
into a sort of bread (Church, Food-tlrains of Ind., 177). From the Panjab and 
Bombay the leaves are reported as used for Fodder. The Tiiiber is not very 
hard nor durable and is of small value, though made into spoons, plates, toys 
and bedsteads, and is even employed for door and window frames, plough- 
handles, etc. White insect-wax has been found on the tree in the Central Pro- 
vinces. The kernels of ft. Roxb., are used like those of the 

above species. [Cf. Ain-i-Akhari (Blochmanii, transl. ), 1590, 71 ; Taleef Shereef 
(Playfair, transl.), 1833, 08 ; Buchanan-Haniiiton, Stat. Acc. Dinaj., 161 ; 
Lisboa, Useful PL Bomb., 1884, 53-4, 217, etc. ; Moodeen Sheriff, Mut. Med. 
3fad., 1891, 128-9; Journ. Soc. Chem. Indust., xi., 404; Ind. For., Sept. 1895, 
xxi., 329 ; Biscoe, Hyderabad Trees, 1895, 3 ; Kanny Lall Dey, Indig. Drugs 
Ind., 1896, 53; Rept. Coll. Ind. Mus. Calc., 1901, 61 ; etc., etc.] 

BUTEA FRONDOSA, HojFk : FL Br. Ind., ii., 194 ; Hoxburgli. 
/Is. 1792, iii., 409-74; Jones, .4-5. Res.. 1795, iv.. 299-300; Buch.- 
Ham., Stat. Acc. Dinaj.. 159: Solly. Jowry#. Roy. H.s*. Soc., vii., 145; Henze. 
Les. PL Indust., 1895, iv.. 293; CJainble. Man. Ind. Timhs., 243-4; 
Pharmacog. Ind., i., 454-8 ; Cooke, FL Pres. Botnb., i.. 371 ; Duthie, FL 
Upper Gang. Plain, i., 240 ; Brandis. Ind. Trees, 230 : Leoumixos.e. The 
Butea Gum, Bengal Kiuo. or Bastard Teak, dhnk, palds. ehichra, miinip. 
paras, hhdkra, ymdtuga, pauk. etc. From palds is said to be derived 
Plassey (paldsi), the scene of Chve's victory. A moderate-sized deciduous 
tree common throughout the plains of India and Burma, and ascending 
the hills to about 4.000 feet hx altitinle. 

This well-known tree is, when in flower, a conspicuous feature of open coimtry 
and grass lands, owing to its brilliant dowers which appear <it the beginning of 
the hot season. It is valuable for recovering salt-lamis since it will grow even 
where there is a had efflorescence of rch (see Alkalis and Alkaline Earths -Reh, 
P* ^ yields naturally, or from artificial scars on the bark, a Gum 
called ckunid-gond, knmarkas, pnlds-ki-gond, etc., which occurs in round tears, as 
large as a pea, of an intense ruby colour and astringent taste. The gum is used in 
Native Medicine as a substitute for true kino { rpitn .f/ak'snttium, 
■fthichsee, p. 908). Roxburgh pointed out that it differed from true kino in being 
more soluble and the solution more astringent in water than in spirit, just the 
reverse being the case with the product of \ < , iis 

written on the subject m chemical and pharmaceutical journals and other 
publications. Hooper, for example, has dealt with it at length in the Phar- 
maceutical Journal (June 23, 1900, 4th ser.. x., 664 a scq.). 

The gum is usually very impure owing t«* careless ('ollection, and it woiiUl 
e a matter of some difficulty to clean it bw medicinal purposes. In any case 
I true kino available in India, in sufficient i|uantity to meet all medical 
requirements, there is not likely to be any market for this substitute. Tlie Lac 
insect (p. lo.>3) is reared upon the triM:* in India, and it is regarded as affording 
quality. [Cf. Tachardia lacca, Agri. Ledg., No. 9, 181, 211, 

^30-1, 235, 238-9. 242, 250. etc., etc.] The gum may be used both as 
u YE and Tan, but for these purposes is hardly, if at all, in demand outside 
^ • Natives are said to use it to purify and precipitate blue indigo. It 
Ills possible tliat if the haik or wood were utilist^d as m preparing i atevlm . 
V tunying extract might be obtained. The flowers, called U-'tu. ktsu, etc.. 

1 ^ ^rilliant yellow dye by .-.impie decoction, but tlie colour is ffeetmg, though 
at^th ^ w addition of an alkali. Formerly it was much used 

at ttf the tleeting character being regarded as an advantage, but 

4., ® Pf^sent time it appears to have lu&t its popularity, being supplanted 

459^rni Perkm {Journ. Soc. Chem. Indii.st.. 1895, xiv., 

a * ^ point out that under certain treatment the colours given Iw Butea 

that^i^ I’e^emhle those afforded by young fustic. Hence these chemists add 
flow cannot therefore endorse Sir Thomas Wardle’s opinion that if Butea 

ers could be ebtamed m sufficient quantity and sufficientl\ cheap they 
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INDIAN BOXWOOD 


BUXUS 


SBMPBRVIRENS 

Boxwood 
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{'■.xlilor. 

I'imbt'r. 


would be a useful addition to the yello%v dyes we already possess ” (see p. l053). 
The bark yields a Fibre used for rough cordage and for caulking boats. A 
bright, clear Oil derived in small quantity from the seeds {palds-pdprd) is 
used in Medicine. Dymock {Mat. Med. W. Ind.., 1885, 232) says, “ I have 
tried the seeds as an anthelmintic and am inclined to think favourably 
of them : they have an aperient action.” Pounded with lemon-juice they are 
a powerful rubefacient, and have been known to cure herpes. b. ftnpet'ha. 
Roxb., is considered to possess similar properties to those of ri. fronttosa. [C/. 
also Bept. Cent. Indig. Drugs. Comm.y i., 45, 65. 81, 121, 180, 282.] The leaves 
are given as Fodder to buffaloes. The Timber is not durable above ground, 
but is said to be much better under water, and is consequently used in Upper 
India for well-ciubs and piles and also for the water-scoops of Native wells. 
Gamble observ'es that if cut up green and seasoned in the plank, it is likely 
to be a fair wood for rough boxes. Buchanan-Hamilton {Stat. Acc. Dinaj.^ 159) 
says that the flowers are offered to the gods. [Cf. Journ. ..4^. Soc., 1813, iii., 
219-20; Taleef Shereef (Playfair, transl. ), 1833, 40; Taylor, Topog. Stat. Dacca, 
1840, 62; Wardle, Rept. Dyes and Tans^ Ind., 1887, 7, 20, 36-8, 51; Forsyth, 
Highlands Cent. Ind.y 1889, 380, 421, 463; Kanny Lall Dey, Indig. Drugs Ind., 
1896, 53-4; Gaz. Karnal Dist. Ph. (2nd ed.), 1890, 18-9; Russell, Mom>g. 
Dyesing Indust. C. Ptov.. 1896, 17 ; Hooper, Rept. Labor. Ind. Mus. (Econ. Sec.). 
1900—1, 17 ; Joret, Les. PI. dans L'Antiq.. etc.y 1904, ii,, 347, etc.] 


D.E.P., 
i., 550-9. 
Boxwood. 


Sleilicine. 


Timber. 


Boxwood 

^substitutes. 


BUXUS SEMPERVIRENS, />#////.; FI. Br. Ind., v., 267; 
Gamble, Man. Ind. Timbs., 592-1; Brandis, Ind. Trees, 1906, 559; 
Euphorbiace.j:. The Boxwood Tree, shanda laghune, chikri, pafri, 
shamshad. shnmaj, shibsashin, etc., etc. An evergreeti shrub or small 
tree of the Suliman and Salt Ranges, the Himalaya eastward to Nepal 
and Bhutan (absent from Sikkim), at 4,000 to 8,00(1 feet, chiefly in shady 
ravines, more especially on calcareous soils. It is a slow-growing tree, 
very difficult to raise from seed. 

A tincture from the bark is used in Medicine as a febrifuge, and the leaves 
are occasionally browsed by goats, though to most animals they are poisonous. 
Boxwood is found on the Himalaya of large size, occasionally over 5 feet in 
girth, 3 feet being not unusual. The Timber is very valuable, being in great 
demand for turnery, carving and other purposes for which a very hard, close- 
grained wood is required. The principal European use, since the loth century, 
has been for wood-engraving, and it is regarded as the best substitute for ivory 
in many ornamental purposes. But the Indian areas are almost always difHcult 
of access, and it has been found that the timber cannot be cut, seasoned and 
delivered at an Indian port, still less in London, at the prices usually offered. 
Hitherto the principal supplies for Europe have come from the Caucasus, but 
this is spoken of as being rapidly exhausted. The trade has accordingly asked 
for suitable substitutes that may at least meet certain of the purposes of box- 
wood. The following have been mentioned as the more likely Indian timbers : — 


Atalantia monopbylla. 
Celastrus splnosus 
Chloroxylon Swietenia. 
Cratsegus Oxyacantha. 
Dodonsea vlscosa. 
Euonymus Hamiltonianus. 
Gardenia latifolia 
Hemicyclia sepiaria. 

Ixora parviflora. 


Lasiococca symphylliaafolia. 
Murraya exotica. 

Olea ferruginea. 

Psidium Guyava. 

Funica Granatum. 

Santalum album. 

Viburnum erubescens. 
Wrigbtia tinctoria. 


c 

D.E.P., _ C. 1 ESALPINIA BONDUCELLA, /Yfui.. As. Res.. 1810, xi., 

ii., 3 6. 519 : Caretti in Rheede, Hort. Mai., ii., t. 22 ; Glohuli majores in Rumphius, 

Bonduc. Herb Amb., v., 92, t. 49, f. 1 ; Bentley and Trimen, Med. Plants, ii-, 
t. 85 ; Duthie, FI. Upper Gang. Plain, 1903, i., 302 ; FI. Br. Ind., ii., 254 ; 
Legumin'os.t:. The Fever-nut, the Nicker-tree (Yeux de bourrique, Fr.); 
putikaranja, kat-karang, karaung, ndta, kanja, gach-chakaya, gila, gajkai, 
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THE FEVER-NUT OR BONDUC 


C^SALPINIA 
CORIARIA 
Divi-divi 

kalacJii, ga'j'ji, kdkachia, sagargotay gdjargJiota, kaleln, etc. HotKlitv, 

Roxh., is perhaps only a variety of C, BouifttcefUt. The properties of 
the two plants are identical, but the seeds of the former are brown- 
coloured (not steel-grey) and, owing to only one being usually in the pods, 
are not angled. The name hotiduc was probably given because of the 
bullet-like seeds. 

A seandent thorny bush found in India and Burma, ascending the hills to 
altitudes of 2,500 feet and often very gregarious. Frequent as a hedge, planted 
or self-sown. Is very common near the seashore in most tropical countries, 
the seeds being carried by the sea without losing their vitality. A littoral 
species that often forms impenetrable thickets. [<7/. Prain, Bot. Laccadives, 38.] 

In India the seeds (nuts) are held in high esteem as a jMedicine used in the iiedieiae. 
treatment of intermittent fever, especially if associated with skin disease. A 
powder was made officinal in the Indian Pharmacopoeia of 1868. It is recom- 
mended to be administered along with black pepper in doses of from 5 to 60 
grains. It contains a bitter principle that may be separated as a white amorphous 
substance, through the circumstance that it is soluble in alcohol, chloroform, 
glacial acetic acid, etc. From its chloroform solution it may be precipitated on 
being poured into petroleum ether, or from the glacial acetic acid solution on 
being thro-vra into water. A writer in Comptes Rendiis (July 1886) says the 
medicinal virtue of the cotyledons contained within the seed is due to their bitter 
extractive principle, the properties of which have not been accurately ascertained. 

Clinical experiments conducted by Isnard at Marseilles, however, would seem 
to confirm the Indian reputation of merit as an antipenodic. Applied externally 
the powder, made into an ointment with castor oil, is held to be beneficial in 
hydrocele, and the burnt seeds reduced to a powder are regarded as a valuable 
Dentifbice, especially in spongy gums. The seeds are also said to afford an DentriGop. 
oil which is employed as a Cosmetic. The leaves and the root-bark are regarded on. 
as possessing similar properties to the seed, though weaker. [C/. Hughes, Nat. 

Hist Barbados, 1750, 105, t. 18 (drawn by G. D. Ehret) : Taylor, J'opog. iStat. Dacca, 

1840,52; Irving, Topog. Ajmir, 1841, 192; PJuinnacog. Ind., i., 496-9; Rusby, 

Druggists'^ Bull, 1890. 32.3-5 ; Banerjei, Agri. Cuttack, 1893, 187, 196 ; Dhar- 
galker, Notes on Therap. Indig. Veg. Drugs, 1899, 96; Rept. Cent. Indig. Drugs 
Comm., 1901, i., 50, 04, 146, 181, 342; Gamble, Man. hid. Timhs.. 1902, 267; 

Cooke, FI. Pres. Bomb., i., 410; Brandis, Ind. Trees, 246; Talbot. List. Trees, 

(2nd ed.), 141 ; etc., etc.] 

C. copiapia, B'UUL : Warburg, Der Tropenpflanzer, 1901, v., 85-8, D.E.P., 

A, B, c and d; Hooper, AgrL Ledg.. 1899, No. 10; Dunstaii, Rept. m 
India7i-groivn Pods, 18-9. The divi-divi or America Sumach (the true Divi-divi. 
Sumach or Sumac is li/uts Cofhni.s). 

A small tree, native of South America and the West Indies. Introduced 
shortly after the appearance of Dr. W. Hamilton’s report (1834) 
on the merits of the pods as a tanning material. It is now fairly extensively 
^own, if not almost acclimatised in the Western Presidency, especially in Dharwar, Acolimati&e.L 
Ivanara, Bijapur, Bhadgaon (in Khandesh). Belgaum, etc. Also m South 
ndia, especially in North Arcot and South Kanara. In Mysore and Coorg it 
as been tried, and with some success, as a shade-tree for coffee and thus an 
auxiliary crop. In the United Provinces and in Bengal the tree has hitherto been rast Failures, 
oxperimentally cultivated only, and with questionable success. Of Chota Nagpur, 
or example, one report speaks favourably ; a later one explains the want of 
Mgour as owing to the seedlings not having been transplanted ; four years later 
0 fail lire then recorded is attributed to the seedlings ha\'ing been transplanted ; 
an lastly the plantation is abandoned. This is not the history of all e.xperiinents, nimati.’ 
u imperfect knowledge or want of continuity of knowledge is probably more He<iuirei!it'iits. 
osponsible for the results attained than any other explanation as yet adduced, 
probable, however, that insular conditions might be anticipated to afford 
results than continental. 

Hooper reviews all available information but unfortunately does Properties, 
hot furnish the results of any special chemical investigations into 
e varying qualities of the cultivated pods now procurable from the indvm-gro\M\ 
proMiices of India, nor into the variations consequent on the seasons of 
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colieotion and methods of preservation, etc. “ Diri-dki,” he affirms, “ is 
classified bv dyers and tanners as a true astrinueut and is associated with 
oak-galls and myrobalans in affording a maximum amount of tannin 
with a minimum amount of colouring matter.” Crooke (Practical Hand- 
book Dyeing and Calico Printing) speaks of diri-divi (or libi-divi as it is 
sometimes called) as being one of the most important astringents in the 
market. “ The best pods,” he writes, " are thick and fleshy and of a 
pale colour. Those which are dark, with black spots and blotches, have 
probably been gathered in a damp state, or have been subsequently 
exposed to moisture, which greatly reduces their value. The amount of 
tannin in divi-divi is greater than in sumach or even mvrobalans.” These 
opinions had reference of course more especially to the use of divi-divi 
dyeing, and accordingly Crooke adds that a great objection to divi- 
divi lies in the fact that fragments adhere to the textile, which act as 
resists and produce a mottled condition of the dved surface. But from 
the tanner’s point of \'iew divi-divi is an uncertain material, more especi- 
ally if the seeds be contained within the pods. It is greatlv influenced 
by atmospheric conditions, is very subject to injurious fermentation, and 
imparts weight to leather through the absorption of a gummy substance 
which is less w’aterproof than the materials imparted to skins by other 
tans. In India, according to Thorpe (Madras Mad. I88fl), divi-divi 
cannot be successfully used without the aid of an anti-ferment. 

Hummel (in connection with the Colonial and Indian Exhibition of 
188;>-U) was the first of the modern chemists to examine tho Indian-grown 
pods. He reported that the.v were inferior to the .-Vmerican and VV'est-Indian. 
Proctor (Leather Indust.. 1808, 77) gives a ('l.issific.ition of tanning materials 
and .shows divi-divi along with .ttaria artthhtr poiIs, myrobalans, etc., as a 
pyrogallol tan. ifr. A. O. Perkins of tlio Yorkshire Ciollege gives tho taimin of 
these pods as ellagitannic acid. Dunstan found an inferiority similar to that 
reported by Hummel. He had sent to him .samples from Chota Xagpur in 
Bengal, and after examining these expressed the opinion that the pod from 
other parts of India (Bombay and Madras, etc.) might be foimd richer in 
tannin than the Bengal sample. .American pods. Dunstan adds, usually con- 
tain from 30 to .50 per cent, of tanning matter. The Bengal pods were found 
to contain only from 19-73 to 3‘2-79 per cent. Warburg discusses the culti- 
vation of divi-divi in German East Africa and furnishes particulars of the 
imports into Hamburg. [Cf. Stewart, Tanning and Currying Leather, in Select. 
Rec. Govt. N.-W. Prov.. 1870, also revised in Watt’s Select. Rer. Govt. Ind., 1889, 
100-11; Ind. Agn.. March 188-2: Cooke, FI. Pres. Bomb., i., 413: Gamble, 
Man. Ind. Timbs., 268 ; Talbot. Li.st. Trees, etc. (-2nd ed,), 141 ; Rec. Rot. Surv. 
Ind.. ii. (Plant Chota Xagpur), 99.] 
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First 

Meiilionevi. 


C. dig^na., liottf, ; FI. Br. Ind., ii., ; Hooper, Agn. Ledg., 
1899, No. 9; 1902, No. I, 27 ; Dunstan, Imp. Inst. Tech. Repts.. 1903, 192-7 ; 
Prain, Beng. Plants, i., 1903, 449. It is best known by the following 
names raken-mal. kunti, anud-kurhi (or kochi), nuni-gatch, 

gaukungrki, sunletthe (or snn-ht-lhe). 

History. — B\' what appears ti> be an ermr, tlie pods of this prifkiy climbing 
shrub have been culled ten, or tourhi. The earlit'st mention of tlieni would 
seem to be in an article by 3Ir. Jolm 4ViI which ijuotcs two letters from ^Ir. Sconce 
of Chittagong, (lated April *23 and July 7, ISiT. addressed to the Secretary of 
the Agri. -Horticultural ?5ociety of India. In th© hist letter ]Mr. Sconce gives them 
their Chittagong name ieri (vi., 24*7-51 and app.. (i-S). It seems probable the 
tvuQ tari is sattpau : in fact tan is almost a generic word for tanning material 
and is applied very fi'equently to mjTobalans. The plant is met with in Central 
and Eastern Bengal, Assam, the Circars and Burma, and according to Brandis 
it occurs also in the Central Brovinces (Sambulpur) and m the Western Peninsula. 
Recently it has been expenmentalH cultivated in many parts of India and 
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even in some foreign countries, tlie demand for the pods having been very 
considerable. 

Properties and t/ses.— Eoxburga named the bush oleosjtenoa 
in allusion to the Oil afforded by the seeds, which he tells us was in some 
parts of the country employed as a lamp oil. He makes no mention of the 
still more valuable property of the pods as a source of tannic acid. None 
of the standard works published prior to 1890 make definite references 
to the use of the pods in medicine or as a tanning material, though 
Buchanan-Hamilton {Stat. Acc. Dinaj., 183.3, 170) states that they were 
in his day much employed by the dyers. It may thus be said that white 
these pods had been favourably reported on bv Mr. John Ted of Calcutta 
in 1848, they were subsequently forgotten for fully half a century. In 
1892 Mr. E. M. Homes, Curator of the Mu.seuiu of the Pharmaceutical 
Society of Great Britain, sent to the Reporter on Economic Products 
some “ tari ” pods that he had received from India as a medicine. He 
suggested that an inquiry might be instituted into the source and available 
supply, and accordingly they were identified. Tari pods were in conse- 
quence included in the programme of operations of the Reporter for 1893. 
A circular letter was issued to the Directors of Agriculture in Madras, 
Bengal, Assam and Burma. In 1894 samples came from manv districts 
in Burma. About the same time the Director of .Assam {in connection 
with a monograph on dyes of that province, which he had under prepara- 
tion) sent a sample of “ teri ” pods to be determined. He was at once in- 
formed that they were the pels of regarding which a special 

inquiry had been addressed to his office. Holmes had the pods analysed 
in 1892 (by Messrs. Goniie, Croft & Co.), when they were found to contain 
33^ per cent, of tannin. Shortly after Evans published in “ Leather ” a 
report in which he mentions a yield of about 33 per cent. Wiesner {Die 
Rokst. des Pflanzenr., 1903, ii., 844—5), quoting from Hartwich {Die Xeun 
Arzneidrogen, Pfi., 1897, 27) under Arario diijuna ?’ mentions that the 
pods contain 33'25 per cent, of tan, and, like Holmes, Evans and others, 
he adds that if procurable in quantity they might come into extensive 
use. In 1898 a large supply was in consequence procured from Sylhet, 
from many districts in Burma, and also from Chittagong. But it is 
remarkable that so far none have been procured from the Circars, where 
Roxburgh first found the plant. 

The Forest Department have taken the greatest possible interest in 
this new product (consult the late Mr. H. C. Hill’s letter of July 20, 1901, 
to all Conservators of Forests). The Annual Reports from Burma and 
Bengal record from year to year the progress made. The Report for 
Tenasserim (1901-2, 27) says, ‘‘ Tliere is no demand and the stock of 60 
bags was sold forRs. 4 per bag, a price that just covered expenses.” The 
Report for the Southern Circle in 1902-3 states that the plant had proved 
easy of cultivation, but adds, " As there appear to be no present demands 
for the pods, further plantations of this species are not wanted.” It will 
thus be seen to rest with the trade to sav whether or not the expectations 
of writers on this subject are to be realised. 

A fair quantity of two sets of pods, secured through the Forest 
department of Burma, and a corresponding parcel from the Assam 
stock, were consigned to the Imperial Institute, London and in due course 
reported on by the Director. The two parcels (of pod-cases without 
the seeds) from Burma were found to contain 53-82 and 53.86 per cent. 
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tanning material, while the Assam sample was still richer, \\z. 59'89 per 
cent. The report (?.c. 192) continues : ” With the view of obtaining 
a practical opinion as to the tanning value of this powder, a sample 
was furnished to a well-known tanning expert, who reports that he 
is much impressed with the results that he has so far obtained ; they 
compare verv favourably with those furnished by the best divi-divi, 
whilst the aqueous licjuor from C. dif/i/iia did not appear to undergo 
the injurious fermentation which is the difficulty in the use of divi- 
divi.” A second consignment from Assam was sent to the Imperial 
Institute in 1900 and found to contain a slightly lower percentage of 
tannic acid, \’iz. 45'45 per cent., also a third parcel from Burma, which, 
however, contained more than the previous, viz. GO'S per. cent. These 
results accordingly place the pods among the richest of tanning materials, 
and they undoubtedly impart an excellent colour to the skins. They 
are, in fact, much richer in tannic acid than was supposed some few years 
ago. It may therefore be added that it would be unfortunate (as seems 
likely) if they should be destined to a second half-century of oblivion, such 
as followed their original discovery by Mr. Sconce in 1847. [Cf. Gamble, 
Man. Ind. Timbs., 266 ; Brandis, Ind. Trees. 247 ; Rec. Bot. Surv. Ind., 
ii. (Plants, Chota Nagpur), 99 ; Hanausek, Berichte der Deui. Bot. Gesell., 
1902, 77 (Gvsh.), (gives a long account of the microscopical structure of 
the pods) : Board of Trade Journ., 1903, i., 146 ; Chandra, Tanning, and 
^yor'kxng in Leather, Beng.. 1904, 7 ; Chatterton, Tanning, and Working 
in Leather, Mad. Pres., 1904, 47.] 
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C. Sappan, Linn. ; Tsja-Pangam, Rheede, Hort. Mai., 1686, vi., 
t. 2; Lignum Sappan. Rumphius. Herb. Amh.. 1750, iv., 56-8, t. 21; 
Roxb., Corom. PL, i., 17 ; Beddome, For. Man., 90, pi. .xiii., f. 1. ; Greshofi, 
Nutt. Ind. PL, 1894, 121—4, t. 29 ; FI. Br. Ind., ii., 255. The Sappan- or 
Bakam-wood or Sampfen-wood, sometimes also called Brazilian-wood 
(the name Brazilian being derived from braise (red coals) and thus 
originally unconnected with the country of that name : in fact, given 
long prior to the discovery of Brazil). The better known vernaculars 
of India are — hakam {hokorn), tairi, teri, patang, pattdnga, sappanga, 
chapangam. tein-nyet, etc. 

History. — This plant is frequently mentioned in letters from East India Co.’s 
servants at the beginning of the 17th century, showing that it was a well-known 
article of trade even then. One of the earliest detailed descriptions of it, how- 
ever, is that given by Rheede, where it is called fsin-pangam. That account was 
followed by the Herbarium Amboinense, in which a long list of both the European 
and Native names for it are given, but of these the Bengali russok need only be 
here specially mentioned — a name that does not appear to be in use at the present 
tune since in Bengal it is generally known as bokom. It is also interesting to add in 
this connection that Rumphius suggests the derivation of Sappan from the demand 
of the Arabs for the wood to be employed in the construction of certain ornamental 
boats or portions of boats. Hence, adds Rumphius, comes the Malayan sampan, 
a decorated boat. He further tells us that the pegs (or wooden nails) employed 
in ship-buildmg are chiefly made of this wood. But the Sappan is a small thorny 
tree of the Eastern and Western Peninsulas of India, also of Pegu, Tenasserim 
and the Shan plateau of Burma — cultivated where met with elsewhere in India 
and Burma. Hence with its Malayal name .shappannam and its Tamil shappu, 
it is more likely, as suggested by Yule and Burnell {Hohson-Johson (ed. Crooke), 
,04). that the word sappan w'as derived direct from India itself and is not 
Malayan, Gamble [Alan. Ind. Timbs., 1902, 267) says he has never seen it 
wild, Rheede observes that it prefers sandy places, is indigenous to Travancore 
and cultivated as an ornamental and useful tree all over Malabar. 


194 



BEAZILIAN (BAKAM) WOOD 


C^SALPINIA 

SAPPAN 
Dye 

Properties and Uses. — The wood yields a valuable red Dye, which, 
before the days of aniline, was exported very largely from India to 
Europe. Recently the traffic has declined very materially. But the 
dve may also be obtained from the pods (tairi) and from the bark, 
hence the necessity of not confusing the pods of this species with those 
of f. (liijjina, which are nowadays also called teri or tari. The 
accounts given by both Rheede and Rumphius of the methods pursued 
by the dyers of India or of the East might be given as a modern 
statement, so very accurate are these writers in most particulars. The iuxiUaries. 
use of MA(ZeAa)bark (St/itip/oros rtiremosti, p. 1053) as a dye auxiliarv, 
and of chalk to deepen the colour and of alnm to fix it, as also the circum- 
stance that the colour is bleached or destroyed bv acetic acid — these 
and such other circumstances are fully detailed. Rumphius tells us 
that in preparing the decoction the Natives throw a few grains of paddy 
into the boiling liquid. If the husk scales off, the boiling is regarded as coiling, 
sufficient, not otherwise. 


Sir Thomas Wardle speaks very favourably of sappan in wool-dyeing Prep.irition of 
and in calico-printing. Of the pods, he observes that they are astringent 
and much used in dyeing and tanning since thev produce with salts of 
iron a rich black. It may be doubtful whether the pods alluded to are, 
however, those of this plant ; they may be those of C. (lif/i/iifi. Sule, 
speaking of Berar, describes the manufacture of a special dye called 
abashai from the wood, Giles similarly savs that in the Karenni country 
a plant known as the saivku (possibly sappan) affords from the powdered 
root a brick-red dye that on being boiled with cotton becomes permanent 
and requires no mordant to fix it. 

By the Sanskrit authors sappan is often treated as a form or quality of 
sandal-wood. It is not generally recommended as a medicine either by Medicine, 
the Hindus or by the Muhammadans of India, but has for years been 
employed by Europeans in India as a useful substitute for logwood. [C/. 

Rept. Cent. Indig. Drugs Comm., i., 156.] Ainslie speaks of the emmena- 
gogue properties of a decoction of the root. 


According to the Pharmacographia there are two qualities of the wood 
met with in Indian shops, viz. the Singapore and the Dhunsari, with a 
third and less valuable obtained from Ceylon. It sells at from Rs. 30 to 
Rs. 42 per kandy of 7 cwt., according to qualitv. Fawcett {Monog. Dyes 
Bomh., 15) calls it by the old name — ‘‘ Brazilian-w’ood,” and speaks of 
it as imported from Siam and Malabar. It sells at Rs. 2 per 12 seers (24 
m.) and is largely used in preparing gulal. Formerly it was extensively 
employed in Ahmedabad in cotton-dv'eing but has been superseded by 
aniline, which is sold under the appropriated name of patanga. In this 
connection it may also be remarked that in Lahore I found a yellow aniline 
sold in packets under the name piorina : illustrations of the direct adapta- 
tion of the aniline wares to the markets of India, the former being intended 
to supplant the classic patang and the latter the piori. [For chemistry 
C- PJiarmacoq. Ind.. i., 500 ; Journ. Chem. Indust.. 1898, xcii., 691 ; 
Ranausek, Micro. Tech. Prod. (Winton and Barber, trausL), 1907, 
2--)2, etc.] 

J-. ^]arco Polo, Travels, I'iOO, ii., .312, also n. 315; Varthema, Travels. 

’ “‘2?’ Garcia de Orta (though often cited, does not apparently allude 
Voy. E. Ind. (ed. Hakl. Soc. ), 1598, i,. 121 ; Banerjei, Agri. 
l^Qa T 199; Monographs, Dyeff and Dyeing: — Hadi, 78; Fawcett, 15; Holder, 
2; Banerjei, 1896, 13, 17, 23, app. ii. ; J. D. Fraser; F. H. Giles, 4; 
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H. G. Leveson, 6 ; B. B. Sule, 5 ; Notes on Dyes by Conserv. For. E. Circ. Burma, 
1896; Liotard, Memo. Dyes., 24-6; Talbot, List Trees, etc., 141 ; Rec Bot. Surv, 
Ind., ii. {Plants, Chota Nagpur), 99.] 


CAJANUS INDICUS, Spreiif/. ; FI. Br. Ind., ii., 217; Legumi- 
Nos.i:. The Pigeon-pea, Embrevade, Pois d’Angole, Cytise des Indes, etc., 
dal, cadjan, tuvar {tuver), tur, thor, arhar (or arar, oror), rahar dal, lahar, 
oroha, gela-mdh, togari, kattalit, peh-yen-kJiyung, etc., etc. 

History. — The pigeon-pea would seem to have been introduced into the West 
Indies (Grisebach, FI. Br. West Ind., 191) and to America from Africa, and 
apparently through the slave trade. It has been long cultivated in India, 
but nevertheless no Indian botanist has recorded having found it wild, or 
even naturalised, so that there would seem little doubt that in India it is an 
introduced plant. It is not mentioned in any of the early Sanskrit works. 
In Rheede's time (1686) it was regularly cultivated in Malabar, and bore 
practically the same vernacular names as at the present day. On the other 
hand, several travellers mention having found it wild in Africa. Schwein- 
furth, according to Juinelle (Les Cult. Colon., 1901. 128), for example, dis- 
covered it wild in the region of the Upper Nile. Welwitsch {Cat. Af. PI., i., 
pt. i., 266) speaks of it as cultivated and wild in the coast districts of 
Angola — its vernacular name being jiri.'ionge or quinsonge. Loureiro makes 
mention of it as both cultivated and wild in China and Cochin-China, but as 
opposed to that view Bretschneider does not allude to it as having been known 
to the ancient Chinese scholars. Seemann speaks of it as introduced into Fiji 
by the missionaries. In Madagascar it is an important and apparently very 
anciently cultivated plant. 

Varieties and Races. — There are two forms of this well-known pea, which by 
some authors have been viewed as species. They are apparently of independent 
economic value and hence may be here separately indicated : — 

C. bicolor, DC : Sloane, Hist. .lam., 172.5, ii.. 31 ; Burmann, Thes. 
Zeyl., 1736. 86. t. 37 : Hughes, Hist. Barbados, 1750, 199, t. 19 ; Cytisus 
pseudocajan. .Jacq., Hort. Bot. Vind., 1770, i., 54, t. 119; C. Cajan, Titssac, FI. 
des AntiL, 1827, 4. 94, t. 32 ; Cytisus Cajan, Descourt., FI. Pittor. et Med. des 
Antil., 1827, iv,, 221, pi. 280 ; Bot. Reg., 1845. xxxi., t. 31 ; Duthie and Fuller, 
Field and Garden Crops, 1882, ii., 20. t. 34. This might be described as a large 
bush, 6 to 8 feet in height, according to Roxburgh, with a circumference of 
20 feet around the extremities of its branches— in other words, twice the size 
of the next form. The flowers are yellow streaked with purple, and there are four 
to five seeds in the pods, which are also marked with dark streaks. Roxburgh 
(the author from whom most recent writers have compiled) tells us that it is 
commonly sown with the first rains in June, ripens its main crop in about nine 
months, and yields 600-fold. It is in reality a perennial, but from its yielding 
a poor second crop, is in India usually treated as an annual. In the West Indies 
this is called Congo or Angola pea, and in India it is best known by the name 
arhar. 

C. fiavus, DC. . Rhcede. Hort. Mai., 1686, vi., 23, t. 13 ; Plukenet, 
Aim.. 1696, ii., 203, Phyt., 213. f. 3 : Rumphhis, Herb. Amb., 1750, v., 377. t. 135, 
t. 2 ; Duthie and Fuller, l.c. 20, t. 33. This is a much smaller plant than the 
preceding. It has been described as having perfectly yellow flowers, and usually 
only two or three seeds in the pods, which are never spotted. It is known in the 
West Indies as the no-eye pea and in India as thur or tuver. According to Rox- 
burgh it is sown in September, occupies the soil as a rule for only three months, 
and yields lOO-fold. 

Rabi and KharH.—The recognition of these plants as distinct crops can hardly 
be viewed as having received in India the attention that the subject deserves. 
They practically correspond respectively to the rabi and kharif phases of most 
Indian cultivated plants. In the Botanical Magazine (1879, xxxv., 3rd. ser,. No. 
6440) is given a beautiful illustration, and description by Sir J. D. Hooker of a 
form of tnjnuun which was grown at the Royal Gardens, Kew, from seed 
supplied from Calcutta by Sir George King. This proved to be botaiiically an 
intermediate form that broke dowm the specific distinctions of < . jtiinf and 
t. bicotof. Subsequent writers accordingly accepted these as but varieties 
of one species. In the plant grown at Kew the flowers were pure yellow, and t!ie 
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stipelise those of whil© the spotted pods were those of hiooior. Many 

years previously Jacquin cultivated at the Botanic gardens of Vienna two 
forms of Ca.ffiitits. the seeds of which he tells us were obtained from Tranque- 
bar (near Tanjore) and from the Lesser Antilles respectively. The former grew 
to a much larger size than the latter, and flowered freely. His admirable plate 
shows the Indian plant to have been tf’. hieoiar. The plant cultivated in 
the Antilles has been repeatedly figured and described since Jacquin’s time, 
but in all cases it would also appear to be i'. hieoitu-. The inference may, in 
fact, be drawn that that form is much more tropical in its habitat than f 
which m India is a cold-season crop. 

Moliison {Textbook Ind. Agri., in., 70-3) does not apparently appreciate 
the full value of the two botanical varieties indicated. He tells us that in 
Bombay there are two forms — (1) with white seeds, grown mostly in Gujarat ; 
(2) with red or light-browm seeds, grown to a slight extent in Gujarat and in 
general cultivation throughout other parts of the Presidency. " These va- 
rieties,” he then adds, “ appear to hybridise freely when grown mixed.” 
‘‘ The red-seeded variety does not grow well in the black soils of Surat and 
Broach.” Further on he, however, says the tuver is raised mainly as a 
mixed crop, and participates in the tillage given to its associate. It is grown 
with hajra (in that case being sown from 1st to loth June) ; with jtiar (June- 
July) ; with kodra (June) ; with sesamum (September), etc., etc. Thus in 
Bombay there are both rahl and kharif races of this pea, just as in most other 
parts of India, and these correspond doubtless with the botanical varieties 
briefly described above. The existence of two separate crops (the seeds of -which 
would most probably not be interchangeable) is directly stated by the Annual 
Reports of the Department of Land Records and Agriculture, where the area 
devoted to the kharif and rahi forms is shoum separately. In the Thana Gazetteer 
it IS stated that an early crop occurs on the uplands and a dry-weather crop on 
late or rahi soils, and that these ripen in November and February respectively. 
It is thus certain that the existence of two such crops, one occupying the soil 
for only three months and the other for nine months, is a far more important 
circumstance than the colour of the pea, the more so since it seems probable 
that the peas may be white, red or mottled in both varieties, the colour of the 
seed being possibly a racial characteristic. 

Cameron writes of Mysore that there are three forms of t'a.ianu ^ — a large 
form confined to gardens, known as turuk-togari^ and two smaller field forms 
Imown as walada-togari and sauna-togari respectively. Stewart, speaking of 
the Panjdb, observes, The yellow and parti-coloured kinds are not uncommon, 
the one as a cold-, and the other as a hot-weather crop.” Of Raipur, we read of 
there being two forms of arhar or iwr, a small and early form (possibly 
™owa as iiarona, and a larger and late kind called mihi. Both these are said to 
be sown at the same time, but the former ripens about two months before the 
latter. ^Duthie and Fuller toll us that »#•>«#*>»' is the form most extensively grown 
in the United Provinces, and that flanr** takes its place in the Central Provinces, 
the tur grows remarkably well in Nimar — a man on horseback being often 
completely hidden within the fields. Roxburgh was told of a third form met 
With on the highlands which constitute the northern boimdary of the Circars. 

• J. \\ood {Rec. Bot. Surv. Ind., ii., 20) says that in Chota Nagpur there 

three varieties and that these ripen in January, March and November, 
asu {Agn, Lohardaga, 1S90, 69) observes that there are two forms known 
^ ^^^ytoa, so named from the months when they come into season, 

the maghoa has much larger peas than the cheytoa. So again Banerjei 
Cuttack, 1893, 82) says there are two kinds of arhar, the pa^a or 
J itra and the deo or nali. Of Assam, Basu {Agri. Ledg., 190^ No. 5, 136) 
^emarks that the dal grown locally is inferior to the imported pulse, and that 
ccordingly it is more frequently raised with a view to protect sugar-cane, than 
3 ^ pulse. It ripens in March to April. 

CulUvation, — hot-season Peas . — Throughout the world pigeou-pea culti- 
■^ation has been commended as desirable for all tropical countrie.s. on account 
0 the green peas it aflords being an excellent substitute for the common 
garden pea, and it comes into season during the hot months when the ordi- 
nar\ pea is not available. With this object in view its cultivation has been 

ended into most temperate and moist tropical regions. An excellent 
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account of the plant, for example, will be found in The Agricultural Gazette 
of New South Wales (1892, iii., 6). In India it is most frequently grown as 
a mixed crop, especially var. hirolof. and more particularly as a rotation 
crop for cereals. The sowings are ordinarily in drills or lines that divide 
the field and often are to arranged as to protect the intervening crop from 
climatic inclemencies. A common system is every fourth row to be tur. 
The \-ield cannot, therefore, be stated without information as to the 
extent to which this crop occupies the soil. So again it frequently 
remains on the ground for a much longer period than its associated crop 
or crops. If grown alone on good soil the yield may be 2,000 lb. per 
acre, but as a mixed crop it averages about 500 to 700 lb. or even much 
less ; some of the test experiments in the Central Provinces, for example, 
show a Adeld of onlv 400 lb. It is a hardy plant and thrives in seasons of 
drought when other crops fail. It is one of the best leguminous restorative 
plants known to the Indian agriculturist. [Cf. Agri. Ledg., 1894, No. 7, 198.] 
Diseases and Pests. — E. J. Butler {Agri. Journ. Ind., i., pt. i., 
25-30) has rendered admirable service by his investigations into The Wilt 
Disease of the Pigeon Pea and Pepper. The former plant,” he says, 
“ has been found to suffer habitually from a condition like that of flax 
(linseed) which is known as ” flax sickness ” in Europe and America, and 
which has thrown great difficulties in the way of successful flax cultivation 
in several countries. The flax disease is due to a parasitic fungus de- 
veloped in the soil, and an allied fungus is responsible for arhar sickness 
in India.” In consequence consecutive cultivation of flax or pigeon- 
pea on the same soil is followed by disastrous increase of the disease. At 
present it is ■' found over an immense extent of country ; Bombay, the 
Central Pronnces, the United Proidnces and Bihar being the areas most 
affected.” It has been reported from the Panjab ; in fact, “ with the 
exception of Madras.” where Butler says he has neither seen nor heard 
of it,” one may assume that wherever the crop is extensively grown, the 
disease is to be found. The reader desirous of full particulars should con- 
sult Butler’s paper. It will there be found that the fungus in question is 
described to penetrate the tissue of the plant and to accumulate within 
the vessels that carry the food supplies, thereby causing the pigeon-pea 
to turn black and decay gradually until it is completely wilted. “It is 
thus clear that no direct treatment can be successful against a disease of 
this type. The parasite early enters the internal tissues of the plant, and 
is then out of reach of any curative application.” Our author conse- 
quently explains that there remain but two possible methods of diminishing 
the rat ages of this disease. The first is the introduction of longer systems 
of rotation than are usually followed with arhar cultivation, so as to 
give time for the soil to be freed from infection. The second, the dis- 
covery or production of wilt resistent forms of the plant. In 1894, while 
touring through the Central Provinces and Berar, I discovered a disease 
very prevalent on the tur. and ascertained that it was caused bv a parasitic 
fungus on the roots {Agri. Ledg., 1895, No. 20, 322) ; and very likely, 
therefore, it was the disease here dealt with. 

Turning now to the pests, it may be observed that a caterpillar, die, 
often destroys the first crop of pods ; but frost is by far the most serious 
danger. On usar {reh) soils it 'will not thrive. \Cf. Agri. Ledg., 1897, No. 
13. 231 ; 1901, No. 13, 424; Maxwell-Lefrov, Mem. Dept. Agri. Ind., 1907, 
i., 142, 149, etc.] 
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Area and Production. — It is impossible to form any trustworthy Area, 
conclusions regarding the total supply of this dal in India, or of the area 
under the crop. Mollison speaks of 700,000 acres in the Bombay Presidency. 

Duthie and Fuller estimate for 3^ milion acres in the LTnited Provinces 

as partly or entirely under it. In recent Bombay official papers mention 

is made of 566,465 acres lharif and 14,024 acres rabi having been in 

1902-3 under this crop. It is not known if these figures were worked 

out as pure or as mixed crops. In the Season and Crop Report (1905-6), Prov-moiai 

the area in the Presidency proper is said to have been 443.365 acres. 

In connection with the United Pro\dnces we read of 2,039,692 acres, 
doubtless mixed crops, and for the Central Provinces 262,493 acres, both 
returns being for 1902-3. In connection with Berar it has been stated 
that for the year named there were 266,709 acres under this pulse, all 
grown as kharif crops. Regarding the other provinces of India no recent 
estimates are available, so that a full statement of the area for all India 
cannot be furnished for any one year. It is placed in official statistics under 
the heading of Other Food-grains including Pulses,” of which the total 
for all India has. during recent years, ranged from 27 to 29 million acres. 

Similarly particulars cannot be afforded regarcbng the trade in the Trade, 
pigeon-pea since it is placed under “ Other sorts of Grains and Pulse.” 

Mollison says that the dry pulse sells at from 35 to 40 lb. per rupee, and pnue. 
in exceptionally cheap years 50 lb. or more to the rupee may be obtained. 

The official publication Prices and Wages (1906, 72-3) gives an elaborate 
statement of the annual returns (seers per rupee) of this pulse in all 
provinces of India back to 1861. A further table {l.c. 122-3) re- 
duces these to quinquennial averages, and the following are the prices 
given for the five years 1901-5 : — Eastern Bengal and Assam, 10'8 
seers per rupee ; Bengal, 1U75; Agra, 12‘59 ; Oudh, 13’01 ; Rajputana, 

14T8 ; Central India, 10'32 : Panjab and N.W. Frontier Provfinoe, 10’49 ; 

Sind and Baluchistan, 9 ; Bombay, 9’56 ; Berar, 10T5 ; Central Pro- 
vinces, 10‘65 ; Nizam’s Territories, 15’97 : Mysore, 7’02 ; Upper Burma, 

8T9 ; Lower Burma, 8'37 (the seer equals appro.ximately 2 lb.). 

Economic Value. — In India the pulse is highly esteemed by the Food. 
Natives, who regard it as the third in rank of importance among 
the leguminous Seeds. Taleef Shereef (Plavdair. transl., 1833, 10) 
describes it at length, adding that a decoction of the leaves makes an 
antiseptic wash. It enters very largely into the vegetarian diet of the 
Hindus and is sold either in the form of split peas or as pea-meal, of which sput Peas, 
sweet cakes are often made. Manvof the earlv European authors, writing Pej-meai. 
of the East Indies, speak of this pea as in demand by seafaring people. 

Rheede, for example, says it is speciallv valued as a food for ships’ com- valued by 
panies. Burmann observ^es that pigeons live on it, and men chiefly when b'-jmen. 
on board ship. Decourtilz (l.c. 222) remarks that from the peas may be 
prepared a sort of sago much sought after by British and American 
Milors an observation that recalls the parodv on '■ The Mariners of 
England ” who liv'ed on “ yellow peas ” (see Cicer, p. 295). 
r lEe tender green pod.s with their contained peas are in 

India cooked in curry like French-beans. They constitute in fact an Prench-beans. 
e-xcellent Veget.vble much neglected bv the Europeans resident in 
ndia. Of the ripe peas there are, as already indicated, at least two 
seasons of their coming into market, viz. November to December for Sei^ons. 
e early crop, and February to April for the late. The chief crop is the 
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last mentioned. The plants are cut ofi close to the ground by a sharp 
knife and conveved to the homestead, where they are stacked on the 
threshing-floor. The leaves and pods are then stripped or shaken ofi 
Fodder. and the grain thrashed out. The leaves form a valuable Fodder, and 

occasionallv a pruning of the young shoots is taken and given to cattle. 
The outer integument of the seed with part of the adhering kernel is a 
favourite food for milch-cow.s — it is known as ckuvi [Arjri. Ledg., 1895, 
No. 6, 75). The pea or meal is largely employed as a cattle-medicine. 
[Cy. Cattle Diseases, Agri. Ledg.. 1896, No. 28. 275, 283, etc.] 

Chemical Church {Food-Grains of Ind.) gives the composition of the husked pea as: — 

Coiuptfeition. water 10-5; albuminoids 2*2-3 ; starch 60‘9; fat 2-1; fibre 1-2; and ash 3'0. 

The nutrient ratio is 1'3 and the nutrient value 80. “It is wholesome and 
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Iiac-iiisect 

(feodm ’ on 
Arhar). 


Silkworms. 


Arhar .the:. 


nutritious when properly freed from the husk, its irritant and laxative character 
being thus greatly reduced. It is not unusual to find that the higher-priced 
and finer qualities of this pea have been slightly oiled before sale, to improve 
their appearance. This practice is not unknown in reference to wheat in the 
South of Europe.'’ Leather {Aqri. Ledg.y 1901, Xo. 10, 356) has published 
his analyses of some four samples of this pea : one, a white, and two, red 
peas from Poona, and a fourth from Cawnpore. His results for the white pea 
may be here given to allow of comparison with the above : — moisture 6*77 ; 
oil 6-93 ; albuminoids 13*25 ; soluble carbohydrates 51*38 ; fibre 18*10 ; soluble 
minerals 6*44 ; sand 3*13 ; total nitrogen 2*45 ; albuminoid nitrogen 2*12. 
Leather thus found higher proportions of fibre and minerals than given by 
most other chemists. \Cf. Greshoff, Chem. Zeit., 1903, Xo. 42.] 

The stalks are used as fuel, the larger ones being prized for the charcoal 
sold to the makers of gunpowder. The thin straight branches are employed 
for roofing and basket-work, as also for the wattling of carts and the tubular 
wicker-work linings of wells. 

In X’orthern Bengal and Assam the arhar is specially grown as a food-plant 
for the lac-insect. One of the earliest accounts of this special industry (lac- 
rearing) was written by Buchanan-Hamilton in his Statistical Account of Rangpur 
(1809). He there gives the plant the name of mendu-kolai and says the seed 
is sown in the spring, generally in the form of a hedge around gardens. In the 
beginning of the cold season the insects are applied by tying to each bush a 
small branch containing those about to produce larvae. A year afterwards 
the twigs of the bushes are then found to be covered with the lac incrustations 
{Agri. Ledg., 1901, Xo. 9, 218). There would seem to be much less lac reared 
on arhar in Bengal nowadays than in former years. In Assam the opinion 
is held by the Garos and Miris that while the lac-insect may be reared on many 
plants, the arhar forms its most convenient and suitable food. If sown and 
well watered in Xovember, the young plants are fit to be transplanted at the 
close of the followmg rains — end of October — and each should average 4 feet 
in height. They should be planted 4 feet by 8 feet apart (about 1,360 to the 
acre), and will be ready to receive the insects two years after date of sowing. 
They should bo charged with stock-lac in November : about 40 lb. will be 


necessary to the acre. One year later, the crop should be obtained, each bush 
yielding about 8 lb. or 6 lb. of cleaned lac, which at present rate would fetch 
about £144 per acre. less expenses. If w'ell cared for and properly pruned, 
to prevent fiuwermg, seed for next year’s crop being left on the bushes, the 
same plants may continue to yield for several years. [Cf. Agri. Ledg., l.c. 232, 


Jurnelle (Les Cult. Colon. (AZfwien?.), 1901. 128-31) gives a most interesting 
account of the cultivation of this plant in iVIadagascar for the purpose of feeding 
a special silkworm {landibt') of that country. This industry exists mainly in 
the south of the island at Betsileo. It would appear to be a silk that 
resembles tasar or cri. The landibe is said to be the Miorocet 'Its vftjittti of entO" 
molotTidts. It lives in thpopi-nair, anr* ■ ufts of grass placed 

within the bushes for that purpose. ■ is m chrysalis for 

one month, and takes eight days to spin its cocoon. It requires a warm, sheltered 
situation. Tussac (FI. des Antil., lS-27, iv., 9-t-6) also alludes to the fact 
that a silkworm is reared on the leaves of the Angola-pea. Arhar silk would 
thus seem well worthy the attention of the Indian cultivators as a possible 
additional source of revenue. 


200 



CANES AND EATTANS 


CALAMUS 

SPECIES 


CALAMUS, Unit. : FI. Br. hid., xi., 436-62 ; Beceari, Rec. Bot. 

Sun. Ind., ii., 197-230 ; Gamble, Man. hid. Tiinbs., 1902, 734-7 ; Mason, 

Burma and Its People (ed. Theobald), ii., 137-9 ; Brandis, hid. Trees., 

1906, 650-4 ; Palme.®. A genus of tropical palms, often climbing ; 
the long rope-like stems of several species constitute the chief qualities 
of the “ Canes and Eattans ” of commerce. 

History. — Eattan, it may be explained, is synonymous with Cane, is 
in fact identical, being the Malay word rotan — a cane. In modern 
usage the word ‘‘ reed ” denotes as a rule a hollow grass-stem (the 
bamboo is an arborescent reed), and the word “ cane ” implies a solid 
palm-stem. The separation into canes and reeds, whether etymologically 
correct or not, is a convenient industrial distinction. In fact the only 
desirable exception might be made in the case of the solid bamboos 
(male bamboos, as they are often called). These are used as walking- 
sticks, lance-shafts, and even more directlv for some of the purposes for 
which the true canes are specially employed. But certain species of one 
or two other genera of palms such as Difinonoro/is and I'lectocoin ia 
are used indiscriminately with those of Cnhiinits as true canes. 

Species and Varieties. — Before proceeding to discuss the Indian 
trade in “ Canes and Eattans ” or to furnish particulars regarding the 
associated industry of Basket or Wicker-work, it may be desirable to 
enumerate the more important species and to e.xhibit. while doing so, 
their habitats, their better-known vernacular names, and their special or 
indmdual properties and uses : — 

Calamus acanthospathus, Onp. ; the gouri~bet, pulcka-bet, rue. ru, etc. An U.E.P., 
extensive climber found in Eastern Nepal, Sikkim, Bhutan and the Khasia hills ii., 16. 
at altitudes of 2,000 to 0,000 feet. Gamble says, " the best of the rattan canes Sikkim, 
of Sikkim. The canes are rather thick, and where obtainable are used for cane- 
bridges, chair-making, and walking-sticks, but are now getting scarce.” 

C. gracilis, fioxb., FI. Ind., iii., 781. The mapuribet, kraipang, hundi-bet. D.E.P., 
upper Assam, the Khasia hills, Cachar and Cliittagong — a species with very ii., 20. 
slender canes. Ass^m. 

C. Guruba, Ham., in Mart., Hist. Nat Palm, iii.. 200, t. 175, f. 1; D.E.P., 
{Dismonorops Ouruha. Mart., l.c. 330, var. Mastersianus and car. Hamiltonianus). ii., 20. 

Ihe keyini (or kyeing-ni), sundi-bet, quabi-bet. X scandent plant met with in the Assam and 
forests of Bengal, Assam, the Khasia hills, Chittagong and Burma. Tlie slender 
canes are used in basket-work. 

C. latifolius, Roxb , FI. Ind., iii., 773; Beccari {l.e. 211) regards macracantkus D.E.P., 

^ a subspecies. T!he dangribet, bri'd, korak-bet, sain, yama, yamata kyeir [or yan-ma- ii., 21 . 
to) ; and var. macracanthus — ruebee, rabi. groom, phekori-bet. A stout climber East Beai;U 
™ Sikkim Himalaya, the Terai and Eivst Bengal to Assam, Chittagong ““ -\3=am. 

^ a These canes are very strong and much m demand for walking-sticks 

ail forms of basket-work ; the brut has tlie reputation of lieing best suited 
or walking-sticks. This is by far the strongest cane that finds its way into 
noian trade at all plentifully. By most persons, in fact, it would very possibly 
e regarded as the true rattan of the commerce of the Eastern side of India 
ana of the greater part of Burma. 

C. leptospadlx, Gnff. The lat, chemchun — -a scaadent slender species of the D.E.P., 
amp -valleys of the Eastern Himalaya and Terai swamps, the Khasia and ii., 21. 
used^lo * 11 ^lanipur. Canes thin and apparently not of much value, though 

M Linm : Roxb.. FI. Ind., iii„ 777 ; FI. Br. Ind., vi., 447 ; D.E.P., 

r r’i T 8 ; Blume, Rumphia, 1847, iii., 33; ii., 22. 

■ tioxburghii, Briff., in Calc. Journ. Nat. Hist., v., 43 ; C. monicus. Roxb.. l.c. 783 : Central, Wost-rn 
partly Luml-., EncycL. vi., 304; Dodge, Usetul Fibre Plants oi the >1114 South Indii. 
plant ' ^ very numerous assortment of vernaculars might be given for tliis 

such as -.—bet, bent, pepa, pemu, prabba, veto, natar, perambu, rotan, etc. 
cnsive climber found in the Central Provinces, the Deccan, Karnatak, 
van and Ceylon. According to Roxburgh it is a native of Bengal and the 
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Coromandel Coast, delights in a rich moist soil, where there are bushes and trees 
for it to climb on. It seems probable that Roxburgh may not have sufficiently 
separated this from the two following species as cane-yieldmg plants, c. wtotnug 
proper is not met with in Bengal. The slender stems are the common rattans 
of Central and Southern India ; they are used for basket- and wicker-work, 
chairs, mats, blinds, etc., but are not strong though easily worked. [Cf Taylor, 
Topog. Slat. Dacca, 1840, 52 ; Brandis, Ind. For., 1887, xiii., 55 ; Thiselton- 
Dyer, Ind. For., l.c. 185.] 

C. tenuis, ftoxt.. FI. Ind., iii., 780; Griff.. Palms Brit. Ind., 1850, 57, 

t. 193, A, B, c ; Prain, Bee. Hot. Surv. Ind., ii., 347. This is the bet, bent, 

chachi-{sanchi) bet, handhari bet, Icring, jalla bet, jali, etc. A very long scandent 
plant met within the Sub-Himalayan tracts from Dehra Dun eastwards to Assam, 
Sylhet, Chittagong and Pegu. This is the common cane of Xorthern India 
and Bengal. It is largely used for basket-work, mats, screens, chairs, etc., etc. 
The fruit is eaten in times of scarcity. \Cf. limes. Jungle Prod., etc.. 1898, 13.] 

C. vlminalis, WUld.t Palmajuncus viminalis. Humph . — a Javan plant; 

var. fasciculatus. Becc. (C. fasciculatus, Boxh., FI. Ind., iii., 779). The 

bara-bet, pepa heti, amla retasatnu, Icyeinga, etc., and according to Roxburgh 
it is the umba-vetus of Sanskrit. It is a stout scrambling and climbing species 
of Lower Bengal, Orissa, the Karnatak, Chittagong, Burma, the Andaman Islands, 
Penang and Cochin-China. Cane thin but strong, makes excellent walking- 
sticks and is the chief rattan of the Eastern Peninsula. 

Dsemonorops Jenkinsianus, Mart., Hist. Nat. Palm., ii., 327 ; Prain, Bee. 
Bot. Surv. Ind., ii., 347. This is the gola-bet, gallah, etc. A stout scandent 
rattan found in Eastern Bengal, Darjeeling Terai, Assam, the Khasia hills, the 
Sundribans and Chittagong. The canes are long but are said to be rather soft, 
though extensively used for basket-work. 

D. Kurzlanus, Becc., l.c. 219. stout species of the tropical forests of 
the Andamans, giving useful canes and a kind of dragon's-blood gum. 

Plectocomia himalayana, Gnff . Calc. Journ. Nat. 'Hist., v., 100. FI. Br. 
Ind., vi.. 478. The runul, rannl, etc. A gregarious climber found in the Sikkim 
Himalaya. The thin stems are employed for tying fences and in common basket- 
work. 


D.E.P., 
ii., 98-102. 
Dragon’s- 
blood. 


Canes and Rattans: Basket- and Wicker-wopk.— Few 

plants are more useful to the inhabitants of moist tropical regions than 
the canes and rattans. The long scandent stems constitute the canes of 
commerce. 

The stems when freshly cut contain a large quantity of liquid, 
which may be collected by blowing through short lengths, and from 
this, by evaporation, a red resin may be obtained. One of the best- 
known qualities of that resin is sometimes called “ East Indian Dragon’s- 
blood.” This is, however, for the most part prepared from the fruits of 
several species of Calatmis, met with in Eastern Sumatra, South Borneo 
and Penang. The gum exudes naturally from between the scales of the 
fruit, but inferior qualities are obtained by boiling the fruits or by tapping 
the stems. The only Indian species hitherto reported as affording this 
resin is J>. Kurzianns — a species already briefly indicated. The false 
Dragon’s-blood, met with in Indian commerce, is imported into Bombay 
from Sumatra. Penang, etc., in large cakes or is found compressed into 
bamboo tube.s. The true Dragon's-blood is. however, procured from 
Socotra and is derived by tapping the .stems of several species of 
Di-dfetim not Cfi/tmiiis. [Cf. Yearbook of Phaunacy, 1884, 234-6 : 1897, 
180 : Pkarm. Journ.. 1893. xxiv.. 47, 108 ; Pharmneog. Ind., iii., 532-5; 
Keir Bull., 1906, 197-9.] 

The fruit in the species of fnla tuns is produced in great clusters, and 
the inner succulent layer is often an edible refreshing bitter-sweet pulp. The 
roots and young sprouts are eaten as vegetables and somewhat resemble 
asparagus. But the species of the above-mentioned genera owe their chief 
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value to the great strength more particularlv of the outer woody layer of 
their lon<^ flexible stems. As substitutes for ropes these are invaluable, and 
in the countries where they abound, canes 300 to 400 feet in length are fre- 
quently employed as the bearing-ropes of suspension-bridges. They are 
also used in towing heavy objects, stones, logs of timber, etc., and formerly 
were much valued in the East as cables for ships. The anmller canes are 
extensively employed throughout the world in basket-work both entire Basket-work, 
and stripped. Chairs, sofas, couches, baskets, etc., are constructed of 
entire canes wound round and round and fastened to each other by thin 
strips of the cane-bark. When the interstices are filled up, they become 
water-tight baskets and granaries. A strong and durable floor-mat is 
similarly made of these canes placed close together and held m position b\ 
binders "of cane-bark. Canes are also very largely used as walking-sticks, 
umbrella-handles, and to give strength in saddlery and harness. Lomeiro 
(FI Cochinchin., 1790, 210) under C.Scipiomim says, “Pro bacuhs ex 
dignitate, vel elegantia manu gestandis ” — a description fully applicable 
to the Malacca and Whangee canes of to-day. But of course the chief 
European use for canes is in furniture and basket-making. Machinery 
is now utilised in stripping the barks into cane-ribbons, thus leaving 
the core in the form of a perfectly round and even rod. These rods 
are employed in the construction of fancy baskets, chairs, window -blin s, 
where great strength is not essential, and they have the advantage over 
the silicious stronger bark-iibbons in that they take colour readilv . ihe 
waste fibre obtained during stripping and trimming the ribbons and cane- 
rods is used in upholstery along with, or as a substitute for coir. v\ lesiier p^per jiatenai 
(Benhchr. Akad. TFm. Wien. Malh.-Sat., 1902, Ixxii., 15-6) refers 
repeatedly to the Chinese employment of rattans in the manufacture o 
paper. Tschirch (Indische Heil-und Nutzpflanzen, 1892, 169) verv pictur- 
esquely describes the varied uses of the cane from caned boyhood to cane- 
seated dotage. His illustrations are forcible, but add little or nothing new . 

[Hanausek, Micro. Tech. Prod. (Wiiitou and Barber, transL). 190i , 2oo-bi.J 

Trade in Canes.— The Forest Departments of the various provinces Trade, 
of India, including Burma, publish annual reports from which 
be gathered that the v'earlv crop of caues amounts to about 10,000. 
maunds and the annual revenue therefrom from Rs. 50,000 to 60,000. ^le rrada>.tion. 
Reports of the Conservators of Forests in Burma for the year 
for example, show a total rev'enue from canes amounting to Rs. 37,(io. 

The imports of canes and rattans into India from foreign countries imports, 
may be said to av'eragc from .30,000 to 40,000 cwt.. v-alued at from 2 to 5 
lakhs of rupees (.38,436 cwt., valued at Rs. 3,85,674 in 1906-7). These come 
mainly from the Straits Settlements and Siam. The exports to foreign Export-, 
countries of Indian canes come to from 1,000 to 3,000 cwd., v'alued aj: from 
Rs. 20,000 to Rs. 50,000 (2,427 cwt., valued at Rs. 38,100, in 1906-7), but 
in addition there is also a re-export trade (foreign caues exported) formerlv 
of about the same quantitv' and v-alue as that just mentioned, but showing 
a considerable diminution in recent years (673 cwt., Rs. 11,291, in 1906-i ). 

It is thus significant that India, witli its v-ast supplies of canes and rattans, 
should not be independent of foreign tropical countries, and the e.xplanation 
may possibly lie in the cheaper sea as compared wdth land transit. Large 
towns like Bombay. Calcutta and Madras find it more economical to 
obtain their supplies from the Straits than from the inland forests of 
India. (See Baskets, p. 115; also Mats and Matting, p. 775). 
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CALOPHYLLUM 

INOPHYLLUM PIXXAY OK DOMBA OIL 

Mast-wood 

[C/. Paulus jEifuieta (Adams, transl.), iii., 171 ; Linschoten, Voy. E. I)id. (ed. 
Hakl. Soc.)» i., 0»>-7 ; Birdwood and Foster, E.I.C. First Letter Book^ *201, 480 ; 
Milburn. Or. Cotnm., 1813, ii.. 133, 506: Robinson, Desc. Acc. Assam, 1841, 
53-4, 360, 368—9 ; Lewin, Hill-tracts of Chittagong, 1869, 131-2 ; Jackson, 
Comm. Bot.y etc., 1890, 158; also m Joiirn. Soc. Arts, xxxvi., 1109, 1122; Agri. 
Bull. Straits and Fed. Malay States, April 1903, 129-36, 157-60 ; Bull. Imp. 
Inst. Board Trade Journ., suppL, Dec. 31, 1903; Wiesner, Die Rohst. des 
Pfianzenr., i., 172, 339: ii., 59, 185, etc.] 

I3.E.P., CALOPHYLLUM INOPHYLLUM, Lintt. ; FI. Br. hid., i., 

j 273; Gamble, Man. hid. Timhs., 57 ; Cooke, FI. Pres. Bomb., i., 80; 
as woo . hid., i., 173 ; Brandis, hid. Trees. 1906, 51 : Gcttifer,®. 

Mast-wood, the sidtana-chamjoa. surpan. surangi, pinnai/, putiang, puna, 
ttndi, ponnyet, etc. — punngaa (Sansk). An evergreen tree, which in some 
localities, especially when near the sea, attains a considerable size. It 
is indigenous throughout the Western Peninsula, Orissa, Cevlon, Burma 
and the Andaman Islands, and is distributed to the Malav, Polynesia, 
Australia and the islands of Eastern Africa. 


Poon Spar. 


(Tum 

Tacamahaca. 


Eesin. 


Oil: 
Pinnay or 
Domba. 


ilediome. 


Extract. 


Tanber. 




ZlKiT^, KlC. 


Species and Varieties. — Resides the above there are four other species of 
fatophyiiiiiu worthy of special mention in this place. Tliese are : — (1) f. 
puti/anthirm. Wall., the kandeb, kironli, kraidone : an evergreen tree of Xorthern 
and Eastern Bengal, the Khasia lulls, Chittagong and Martaban. (2) i . spertn- 
hiie. Wil’d, tlie pantaga, lalchumi, daknr-Uilddd •. a tall evergreen tree of 
Tenassenm, the Andaman Islands and Ceylon. (3) Wight, — 

the Poon Spar, nagart, surhoni, etc. ; a large evergreen tree often*150 feet in 
height, self-propagated in the western coast forests from X. Kanara to 
Travancore. (4) <• n Wall., the bohbi, irai, cheru pinnay. An evev- 

green tree found along the Western Ghats from the Konkan to Travancore. 

Properties. — There appears to be little doubt that the true Gum Taunnahaca, 
formerly attributed by seme writers to t . imtpht/tintn. is neither obtained from 
that nor from any other Indian tree. But when wounded the stems and also the 
fruits of the masLwood exude a small cjuantity of bright-green pleasantly scented 
Resin (soluble m alcohol) which is not collected nor madeany use of at the present 
day. Rheede observes, however, that it is emetic and purgative, so that it would 
appear to have been formerly of medicinal value. From the seeds is expressed a 
greenish-coloured Oil, known as Pinnay or Domba Oil. According to some the 
yield is_ as great as 60 per cent, by weight, and the oil is said to congeal when cooled 
below 50^. The seeds are collected twice a year, in August and again in February. 
The oil possesses a disagreeable odour and flavour, but is fairlv extensively used 
for bummg, and is valued, especially in PoBmesia, as an external application in 
rheumatic affections. Mixed with ckaulmagra oil fp. 1068) is also empioved for ex- 
anthematous eruptions. In Pondiclierry the oil is believed to be very useful 
in the treatment of scabies, a property specially mentioned by Rheede in 1686, and 
again by Rumphius in 1750. The chief centres of production are Bombay, 
Goa, Travancore, Tinnevtlly, Tanjore, Puri, etc. It is said to fetch a little 
more than half the price of cocoaiiut oil and is fairly extensivelv exported from 
India to Burma. JIio oils of tfnnvufttxttm and are 

similarly expressed from the seeds, but do not differ in properties and uses from 

that of ittophtjUttnt. Rumphius affirms that in his day the bark was 

boiled down along with that of a plant which he named Sideroxylon, and the 

decoction given as a purgative ; he also states that warriors carried a little bottle 
of the oil by their sides and smeared it on their spears and bolts, believing that 
they were thereby mtireiikely to pierce the objects against which they were thrust. 

The liMBCP, is mt»derately hard and close-grained, and bv Sebert {Les Bois 
de la I\ourelle Cahdonie) believed to be magnificent for cabinet-work. All 
the species, and in particular the Poon Spar i'. are highly 

serviceable for ma.sts, spars, railway-sleepers, machinerv, etc., but lor these 
purposes are mudi in demaml tiian formerly. Linschoten ( Voy. E. Ind. (ed, 
Hakl. Soe.), i., 6,) alludes to the long masts for shippes ” sold at Cananor, 
and Hamilton (Aei/’ Acc. E. Ind., 1744, i., 267) says the Poon-masts are heavier 
and stronger than fir. They are sometimes einplov'ed, especially f. pniytmthinn. 
in boat-buiiding. [C/. Elliot, F/. Andh., 1859, 155, 160 ; Moodeen Sheriff, Mat. 
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MADAE GUTTA-PEECHA 


CALOTROPIS 
OIGANTEA 
Ak 

Med. Mad.. 1891. 46—7 ; Bidie, Cat. Prod. Pans Ex.. 1878 ; Man. Trichinopoly. 

1878, 77 ; Lisboa, Useful PI. Bomb., 1'2 ; Hooper, Rept. Labor. Ind. Mus. (Inilust. 

Sec.), 1904-5, 24, etc.] 


CALOTROPIS GIGANTEA, Ji. Hr.; and C. ppoeera, R. 

Br. ; FI. Br. Ind., iv., 17 ; Wi^ht, lllmt. Ind. Bot., ii., t. 155, 156 a; also 
Ic., t. 1278 ; Gamble. Man. Ind. Timbs., i9\ : Cooke, FI. Pres. Bomb., ii., 
151 ; Asclepiade^e — the Swallow-worts. 

Habitat. — The two species indicated above are so nearly the same from 
the practical standpoint that they may here be treated conjointly. The 
former is an erect spreading perennial bush which chietlv frequents waste 
lands in the warm moist tracts of most tropical countries, in India being 
especially abundant in Bengal, Assam. South India, and distributed to 
Ceylon, Singapore, the Malay and China. The latter is a slightlv 
smaller plant, met with chiefly in the drier regions, and so far as India 
is concerned is most abundant in the Bub-Himalaya (from the Indus to 
the Ganges), also in Central India. Rajputana, the Deccan and Upper 
Burma, and is distributed to Persia and Tropical Africa. Both species 
are known by the following iiame.s ; — madnr (sometimes written bv 
Europeans as rnudar or even milder), dk. dkanda. drha, rui (a name 
specially suggested by the silk-cotton), yercnm. erukkam. jilledu. yekkn. 
erukku, etc. But the former species is sometimes called the purple and 
the latter the white dkanda — the drka and diarka. The name maddr is 


derived from the Sanskrit mnnddra. hence the svnouvms rndra, aditya. 
surya-pattra. To its name arknpnrna (sun or lightning-leaf) is doubtless 
due the tradition of its blinding properties. 

History. — One of the earliest European writers to describe this plant was Pros- 
per Alpinus (He PI. .-Egypti. lo92, ch. xxv.). He tells us that it is the heideUar 
of Alexandria, where it grows in damp places. Rheede was the earliest Indian 
botanist to narrate its properties {Hort. Mai., 1079, ii.. t. 31). and he furnished 
a most accurate drawing of it. Ho calls it ericu. Runiphius {Herb. Amb., 
1755, vii.. 24, t. 14, f. 1) gi^'es a poor illustration but describes the plant 
in great detail imder the name of mador. Jones (.4s. Res.. 1798. iv., 267) 
deals with it under the name area. Roxburgh placed it m the genus i 
and Robert Brown a little later assigned to it a separate position under 
taioti-opif. It is a sacred plant with certain Hindus, and is associated with the 
observances of the maruts or winds, the demigods of rudra. The ancient Arabs 
also appear to have had superstitious beliefs regarding it since they associated 
it with sun-worship. It is a popular tradition in many parts of India th.rt 
the great Emperor .Akbar was so named from having been born under the 
shade of an ak bush. It is the ushar of tho .Arabs and the khark of the Per- 
sians, but the former seems to be a generic word for milk-yielding pl.rnts and 
"as po.ssibly restricted to at a comparatively late date. .Abu Hanifeh 

"a,s perhaps the first Arab writer to give an explicit account of it, but much 
oseful information will be found in the writings of Ebn Baithar (Southeimer, 
transl., 1842, h., 193). [C/. Joret. Les PI. dans L’Antiq.. 1904, ii., 354.] 


Properties and Uses . — This plant iiiav be sakl to vielJ Gutta-percha 
from the milky sap ; a strong ETbre from the bark ; a useful Floss 
from the seeds ; and a Medicine from the root-bark. Space cannot, 
owever, be afforded to do more than review even these piroperties verv 
briefly, and there are many minor ones that cannot even be mentioned, 
f Outta-percha. — The inspissated and sun-drietl sap (milk) drawn 

rom the stems constitutes the nmdar gutta of India. Hooper {Rept. Labor, 
nd. Mus. (Indust. Sec.), 190.3-6. 29) calls it a pseudo-gutta and gives its 
composition as “ 37-9 insol. ; 52'9 resin ; and 9'2 ash.” He then adds that 
1 contains large quantitie.s of alban and fluavil resins (see p. 627). There 
are large tracts of the sandy deserts of Eajputana and Central India, as 
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THE INDIAN MADAR PLANT 


CALOTROPIS 


GIGANTEA 
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also of Sind, in -which this plant is not only the most prevalent but almost 
the only form of vegetation met with. In many instances also it has been 
observed to be the pioneer in the reclamation of sterile tracts (see Alkalis, 
Reh, p. 53). If, therefore, a demand could be originated for any one or 
all collectively of the products of this plant, much good might result to 
India. Its production could be fostered and by selection and cultivation 
the qualitv and quantity of the produce improved, until the plant assumed 
the condition of a regular crop for poor soils. But unless some method 
could be designed for extracting the milk from shoots cut on account of 
their fibre, it is feared that it would not. pay to tap the plant specially for 
its gutta. The stems and twigs are too small and the yield from each too 
little to justifv the opinion that methodic tapping would prove remunera- 
tive as an industry b_v itself. Moreover, it has been found by chemical 
experiment that Ca/otropis gutta, being a fairly good conductor of 
electricity, is not suited for electrical purposes and is thus very possibly 
debarred from one of the most profitable markets for this class of product. 
Heyne (Tracts, etc., Ind., 1814, 245) says that the milk instead of reddening 
vegetable blue colours, changes them to green. [Cf. Kew Bull., 1886, 45.] 

Bark Fibre . — The bast fibre has attracted considerable attention and 
been spoken of as one of the best of Indian fibres. The great difficulty 
appears to consist in the inability to separate it rapidly and cheaply. 
Unfortunately the fibre cannot be prepared by retting the stems since 
it is reported to rot when so treated, and yet the cleaned fibre when made 
into fishing lines and nets (as is the case in Karachi) seems quite durable 
and very strong, especially when used in sea-water. Mr. Liotard, after 
many experiments performed in Calcutta with fibre-extracting machinery 
generally, arrived at the unfortunate conclusion that the hopes formerly 
entertained by himself and others regarding this particular fibre were 
never likely to be realised : — (1) because of the small percentage of 
fibre (1’56) to weight of stems, and (2) the shortness of the ultimate 
fibre. But in recent experiments conducted at the Imperial Institute 
with a sample procured from Madras, Dunstan found that the staple 
measured fully 12 inches. [Cf. Agri. Ledg., 1899, No. 2, 7.] Dodge 
(Useful Fibre Plants of the TTorW, 1897, 104) observes that an acre of 
ground planted 4 by 4 feet with this plant -will yield 10 tons of green 
stems and 582 lb. of fibre : this would mean a -vdeld of roughly 2‘6 
per cent. He then adds that the fibre possesses manv of the qualities 
of flax though somewhat finer. Its fineness, tenacity, lustre and softness, 
in fact, fit it for many industrial purposes. Cross anrl Bevan found that 
when nitrated it could hardly be distinguished from silk, and long years 
ago M ight showed that a rope of this fibre broke with a weight of 
407 lb. when a similar rope of cotton gave w-ay with 346 lb., and coir 
with 224 lb. It is, however, quite incorrect to affirm, as has been done 
by Wiesner (Die Pohst. dcs Pflanzenr.. 1903, ii,, 317), Dodge and others, 
that this fibre i.s widely used in India. Although prepared to a small 
extent for very special purposes, the greatest possible difficulty -was 
experienced in procuring the few pounds required. 

Mr. (i. \\ . Strettell (Aeic Source of Revenue to India) advocates the 
value of this plant as a paper material. Routledge did not form a high 
opinion of its qualities. [Cf. Kew Rept.. 1877, 37.] It may thus be fittingly 
concluded that were it found possible to utilise the gutta as an additional 
source of revenue, the fibre, either for textile purposes or paper-making. 
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GRASS-CLOTH 


CAL.OTROPIS 

aiOANTEA 

Silk-cotton 


might, in spite of all that has been said to the contrary, prove worthy of 
special consideration. \Cf. Agri. Ledg., 1899, No. 2.] 

Floss . — The coma of hairs or floss from the seeds constitutes one 
of the so-called vegetable silks or silk-cottons. This was cheniioally 
examined by Cross (Agri. Ledg., 1897, No. 17, 365) and found to 
possess an abnormally high percentage of furfural. It was further be- 
lieved to give evidence of being unsuited for some of the purposes of 
the te.xtile industries. Dunstan, in a report dated November 18, 1904, 
speaks of Crilotropis floss as containing a much smaller proportion 
of cellulose than cotton. He shows C. f/h/aitfea floss to contain 64'3 
per cent, cellulose, and C. prorera 69'8 per cent., while under similar 
conditions cotton vields 95 to 96'5 per cent. In practical experiments 
it has been found that the staple was too short and too light for existing 
machinery, the latter property allowing it to be blown away. It is, 
however, a soft, very white floss, with a beautiful silky gloss, and has 
been repeatedly spun experimentally in Europe, and the textile produced 
much admired. Reporting on a sample of the floss submitted to him 
by the Imperial Institute in 1897, Mr. C. E. Collyer observed that some 
years previously the floss had been in demand for fancy textile purposes, 
but that it had dropped out of use owing to the difficulties arising from 
variation in the quality of the parcels sent and the intermitteiicy of the 
supply when requirements arose. He thought that the trade might be 
revived if a moderate but continuous supply could be guaranteed. Good 
quality floss might realise id. to 5d. per lb. The pods and seeds should 
be removed but the floss left in its natural condition unopened and 
discoloured portions removed. Notwithstanding all this, no progress has 
been made in the utilisation of the fibre. In India it is largely employed 
for stuffing quilts, its lightness being of great advantage, and in upholstery 
It holds a recognised position, since pillows and cushions stuffed with it 
are said to be very cool and refreshing. It is also to some extent regularly 
spun and made into fishing lines and nets. At the Delhi Durbar Ex- 
hibition, His Highness the Nawab of Bahawalpur showed one or two 
rugs woven of madar floss, and these were much adxnired and supposed 
by many to have been made of silk. 0. Latimer (Monog. Car pet- making 
Pb., 1907, 9) speaks of the attempt being made in Bahawalpur to grow 
the ak required in carpet-weaving. [Cf. Keiv Eept., 1881. 32-3 ; Watt, 
Ind. Art at Delhi, 1903, 433 ; Hanausek, Micro. Tech. Prod. (Winton and 
Barber, transl.), 1907, 70.] 

E^ly Records of the floss. — Such then is all that can be said of the utilisation 
of this floss at the present day. But there would appear to be little doubt tliat a 
|ew centuries ago this fibre was regularly spun and woven into some of the most 
beautiful textiles for which India was then famed. Human labour was of much 
ess value then than at the present tune. 3[odern advances coupled with the import 
cheap European goods seem to have destroyed the old industry. It would 
^ppear fairly certain that the madar floss was the grass,'* the “ cloth of herbes,’’ 
nerba,” etc., of early European travellers and traders in Bengal, more especially 
nssa. Further that the traflic they allude to gave to the English language the 
^pression Grass-cloth,” which later on became as.sociated with a textile derived 
Caisar Frederike about 1.>63~T {Hakl. Voy., ii., 3o8j speaks of 
loth of herbes. ’ — a kuide of siike which gro wet h amongst the woodes witiiout 
> labour of man, and when the bole thereof is growen round as bigge as an 
orenge, then they take care onely to gather them.’’ Rhea could never have 
^ ^ ^'ild plant in Orissa, and the allusion to the bole ” or fruit from 
fibre was obtained precludes rhea from consideration altogether. 
® passage most unquestiomibly denotes Vaiott'oitin yiganten. This view is 
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C4RASS-CL0TH OF EARLY WRITERS 


CALOTROPIS 

OiaANTEA 

“Hearbe Bengalen” 

confirmed by Fitch in 1585 {Hakl. Voy., ii., 359). who gave an account of his 
explorations of the Ganges, including Orissa (Orixa, as he calls it) where there 
was “ great store of cloth which is made of Grasse which they call yerua.” That 
vernacular name is clearly a form of the word that denotes faiott'opin through- 
out Orissa and the Kamatak to this day. Doubtless also Linschoten’s “ Hearbe 
Bengalen ” was the same textile. I have purposely made reference to Linschoten 
under BceUmerin iiivt-n because all modern writers whom I have been able to 
consult quote the above passages, and several others to the same effect under 
rhea, in place of t'niofropix, to which they most undoubtedly belong. Pyrard, 
who Visited India in 1601—10, in his chapter on Bengal { Voy. E. Ind. (ed. Hakl. Soc.), 
i., 328-9) makes mention of the silk herb being brighter than silk itself. Coming 
to more recent dates, Alexander Hamilton (iVeia Acc. E. Ind., 1727. i., 393), who in 
1688 visited Bengal and passed up the Ganges to Benares and Patna, describes 
Balasore as producing manufactures of cotton, silk, mixed silk and cotton, and 
of “ herha (a sort of tough grass) of which they make ginghams, pinascos, and 
several other goods for exportation.” Ev'en so late as 1813 Milburn mentions 
■‘Hcrb.i among his Bengal piece goods “herha taffaties.” 

Taflatiei.” Though it is certainly most surprising that this ancient industry in silk- 

cotton textiles should have died out completely and been all but forgotten, 
it is a useful object-lesson of the possibilities of the future, which manufacturers 
would do well to consider. (For other Silk-cottons, see Eombax, p. 168.) 
Medicine. Medicine.— It would take many pages to indicate even a tithe of 
the information that exists on the varied medicinal properties of the 
milk, the flowers, the leaves and the root-bark. The late Dr. Kanny 
Lall Dey regarded madar as a useful medicine when given during 
Intermittent remission of intermittent fevers, and especially if these were associated 
ereis. Bczenia. The majority of Indian medical writers extol the merits 

Dysenterr. of the root-bark ill the treatment of dysentery. In order to verify these 
opinions, the study of madar was taken up bv the Central Indigenous 
Drugs Committee of India. Authentic parcels of the root-bark were 
procured and made up in the form of both a powder and liquid extract. 
These preparations were issued to a selected nmuber of Hospitals and 
Dispensaries throughout India, with the suggestion that they should 
be used as alteratives and alterative tonics. By chemical tests it had 
Age of Bart. been pre\'iously ascertained that the bark of mature plants was prefer- 
able to that of immature ones, since they contained a higher percentage 
of the acid and bitter resinous matter on which the property depended. 
Ultimately an extensive series of reports came to hand (Rept. Cent. Indig. 
Drugs Comm., 1901, i,, many passages), the combined verdict of which 
Doubtful would seem to be that as a substitute for ipecacuanha it is not so satis- 

factory as its reputation would seem to imply. In fact in acute dysentery 
and chronic diarrhoea it is found undesirable and certainly less efficacious 
than ipecacuanha. When given in largo doses it frequently occasioned 
nausea and vomiting, so persistent and severe as to make the drug objec- 
tionable if not dangerous. In small doses of say 3 to 5 grains of the 
powder (preferably) its action on the stomach was that of a mild stimulant, 
hence the opinion was often expressed that it might with advantage 
be combined with cinchona in the treatment of certain fevers. As an. 
Emtt.c. emetic the powder, in doses ot 30 to 40 grains, was found very effectual. 

In the Hemp Drugs Commission's Report (1893-4, i., 1.56) it is mentioned 
that the juice of the madar is employed to enhance the potenev of ganja. 
[Cf. Taleef Shereef (Playfair, transk), 1833, 5 ; Taylor, Topog. Stat. Dacca. 
1840, 57 ; Hooker, Him. Journ., 1854, i., 36-7 (temperature of leaves and 
sap) ; Elliot, FI. Andh., 18-59, 74, 111, 162, 176 ; Jackson, Comm. Bot. 19th 
Cent., 1890, 127 ; Pharmacog. Ind., ii., 428-37 ; Kannv Lall Dey, Indig. Drugs 
Ind., 1896, 56-7 ; Collett, FI. Sim., 1902, 315 ; Gai. Multan, 1901-2, 17-] 

208 



THE TEA PLANT 


CAMELLIA 

THEA 


CAMELLIA, Lhiit. : FI. Br. Ind.. i., 292-3; F rutex The, Jacobus 
Bontius, Flist. Xat. et Med. Ind. Or., 1631 in Piso, Ind. Utri. re Xat. et 
J/erf., 1658, pi. 88 ; The Sinensium, Ja,coh Bieyu, Exot. PL, 1677, 111-5, 
with plate (said to have been made after a sketch by William teu Rhyne ) ; 
Then, Knempfer. Amo. Exot.. 1712, 605-31, pi. 1-2 ; Thea japonensis, 
Valent., Hist. Simp., 1722. 132-43 and 2 pi. ; Bohea Tea and Green Tea, 
Hill, Exot. Bot., 1759, pi. 21-2 ; Thea hohea and T. viridis. Lettsom, Xat. 
Hist. Tea, 1772 (new ed. 1799) with 2 coloured pi. : T. viridis. Smith in 
Rees's CycL, 1819, xxxv. ; T. stricta, hohea and viridis, Hayne, Gewachse, 
1821. vii., pi. 27-9 : C. Thea and C. viridis. Link, Eniim. PL Hort. 
Berol, 1822, ii., 73 ; T. viridis and T. hohea. Booth, Trans. Hort. 
Soc., 1830, \’ii.. 519 ; T. viridis, Bot. May.. 1832, No. 3148 ; C. hohea 
and tkeifera, Griffith. Xotida>. 1854, iv., 5-53, -558 ; 7c., iv., t. 601, 
ff 1-3 ; T. viridis and hohea. Choisy, Mem. Soc. Phys. Geneve. 1855, xiv., 
151 ; T. chinensis, Seemann, Trans. Linn. Soc., 1859, xxii., 337-52, t. 61 ; 
Monev, Prize E&.sav in Joiirn. Ayri.-Hort. Soc. Ind.. 1871, iii.. 143-441 ; 
Thiseiton-Dver, Journ. Linn. Soc., 1873, xiii,, 329 ; Henze, Les PL Indust., 
1895, iv,, 206-7 : Watt. Pests and Bliyhts of the Tea Plant, 1898 ; Watt 
and Mann. l.c. 1903 ; Watt. Tea and Tea Plant, Journ. Roy. Hort. Soc., 
1907, .xxxii., 64-96 ; TERX.STR(EMi.ArE,®. 

Species and Varieties of Tea. — Lirniious PL, 1737) indicated two genera, 

Then and 4nmeiiin, The ditferences he e:?tahli:<!ied turned on wliether or not 
the stamens were free fnun each other united, and itn the number of cells and 
seeds in the fruit. Accordingly lie placed Then m Poii/atulrm Monogynia and 
f'umeifin in ^lonodelphia Poiyandrta. Subseijuently (*S‘p. PL, 1753. 515. bPS) 
Linnjeus assigned the tea plant as tlie type of Then and the Japanese Camellia 
as the type of inmeitin. But it has since been abundantly established that 
Linnaeus was incorrect in reg.irding the stamens as being free in the tea plant, and 
it is a matter of everyday kn<.>wle<lge that on the same tea plant fruits may be 
found with one, two.' three or more seeds. Modern botanists are accordingly 
agreed that the two genera cannot be separately upheld. Hence it may be regarded 
that priority of accurate generic recognition of tlie structural peculiarity of the 
stamens (were there no other considerations) necessitates the retention of the 
name iatueUin, and the reduction of Then. Turning now to the specitic name. 
In the first edition of the Species Plantarum, Linnaeus (without giving any 
description) called the tea plant Then and remarked that he had seen 

some specimens with six petals and others with nine, but he left it to those who 
had the opportunity of studying the living phints to say whether that peculiarity 
denoted two or only one species. In the sec(.>nd edition of his work (published 
1762) Linna?us discarded the name T. sinensis (without giving any reason) 
and accepted Hill's conclusion that there were two plants, which he named 
T. hohen — the plant with six petals — and t. riiuiti ** — tlie plant witli nine petals. 
Linnieus then adds (still following Hill) that the leaves are longer in vinait 
than in hohett, but he says nothing of Hill’s contention that the former yields 
green ” and the latter “ black tea/’ In the tliird edition of his work Linmeus 
made no alterations, but in the fourth (prepared by Willdenow. 1797) a few 
additional particulars are gi\en (of the two forms above indicated) and t. hnhen 
iH referred to two varieties : — ia) injcn — a plant with rough elliptic oblong leaves 
and (6) ntrietn — a plant with plane lanceolate leaves. 

Seemann pointed out that on his own copy of the sixth edition of the Oencra 
Plantarum, Lmn»us had written certain correcthms which show that the mateiial 
^hen to hand had induced him once more to amend and amplify his description, 
bince then many botanists have striven to uphold the two LiimBean genera, 
their recognition being regarded as justified by certiiin trivial peculiarities of 
the calyx or. as Seemann affirms, of the stamens, but the final C(5nclusion •~^i 
me majority of wTiters. as already indicated, seems to Ite that tliey constitute 
but one genus and one species of tea. Engler and Prantl {Pffanzcntani., 

6. 182—3), the most recent author.s, reduce 4'ntnettin to Then, and restore 
the rejected name Then MiuenniM. But it would seem that that specific name 
camiot be given as a collective appellation for the many races of the cultivated 
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tea plant, isince it was rejected by Liniiseus and, as Seeinarm points out, i-s geo- 
graphically hardly correct. Long year's ago {Bot. Maj , IS'^T. 1>9S) recorded 
the conviction that there was but one species of tea. and further that Then would 
have to be reduced to Link, however, accepted two forint of the tea 

plant, and called them T/n^a and viritiis. and thus reduced Thea 

to Ca mellia. 

The name noiten is a corruption of Wu-i (Bu-i) mountains in Fuh-kien. long 
famous for Black Tea. According to Martyn (Miller, ffurd. Diet.. 1807), Linncpus 
gave the name < nmfUin in honour of Kamel, a Moravian .Tesuit. tvlio collected 
plants in the Philippine Islands and sent them to Ray and Petiver between the 
years 1683 and 1700. The Abbe Berlese tliink.s, however, that the genus was 
named after an Italian. Father Camelli. wlio is said to liave introduced 
«. jni.oiiirn from Japan to Europe in 1730. Linnseits (Hart. Cliff., 1737. -204) 
makes the interesting oliservation tliat althougli seven separate consignments of 
seed liad been received at Clifford’s garden in Holland, none had germinated, 
nor was he aware of any garden in Europe where the plant had been grown. 
Commenting on tliat statement, Bretm refers to J. Commelin iCat. PL Hort. 
Amatet.. 1689, 346), who makes mention of the cultivation of the tea plant, but 
whether, adds Breyn. raised from seeds or live plants transported to Europe, 
he was unable to ascertain. This little episode brings to mmd the repeated 
references to the sacred associations of the Chinese and Japanese with their 
tea industry and their unwillingness to furnish information regarding it. In 
fact the explanation of the failure to germinate the seeds may verj- probably 
have been due to the not unusual circumstance of these having been boiled before 
being allowed to be exported. Du Halde (Gen. Hist. China (Engl, transl.). 1736. 
iv.. 21) speaks of tea as "another plant made use of in Physick.” He then 
tells us that " the best tea grows in the middle of the trees which' are most exposed 
to tile sun.’ " The tea whose leaves are long and large is the best, on the 
contrary that which liath small short leave.? is not esteerned good : that wtucli 
hath its leaves curled is the most valuable, and that which" hath them quite 
smooth is the worst." Here we have tlie practical man discu.ssmg the large- 
and small-leaved forms of the plant for which the botani.st of that time invented 
names. But history is only repeating itself. Had the Indian planters con- 
sidered these and other such passages they might have saved themselves the 
trouble and expense of introducing the small smooth-leaved Chinese plant, and 
taken at once to the large and bullate-leaved .A.ssam indigenous. 

There are several cultivated and wild forms of tamrUin. but only the 
two that are of economic interest and. it might be said, of exceptional value to 
man, need be here dealt with : — 

1. C&melllil japonica (including The Cultivated or Garden 

Camellia. This plant may be spoken of as a modern introduction to the 
gardens of Europe and India. It is accordingly not described by the early 
fathers on gardening. The year 1792 is generally mentioned as that of greatest 
interest in the historv- of the camellias, since all the better known kinds may b*' 
said to have appeared simultaneously about that time. For twentv to thirty 
years subsequently considerable interest was taken in their cultivation, and tii« 
number of forms, growm in hothouses, multiplied rapidly. But tlie great delay 
in their first arrival may be accounted for by the maritime struggles for su- 
premacy in the Eastern trade, between the 'Portuguese. Dutcli and Spanish, 
which culminated in their temporary expulsion from both Japan and China 
To this same circunnstance also is largely due the shroud of religious secrecy that 
opposed the development of the trade in — 

2. C. TheA, The Tea Plant ; the t u or ch'a, she, theh of the Chinese and 
ta)a, cha, ta-cha of the Japanese — words which have practicallv accompanied 
tile prepared leaves as te.i. fe. tay. the, cha, chai, etc., etc . into liiost of the lan- 
guages of Europe and --Vsia. The English word tea was originallv pronounced 
like the Chinese te or tay, hence Pope' (Rape of the Lock, 1712) rhymes it with 
obey. It changed, however, very .shortly after, since Edward M'oore rhvnies 
It (17-50) with ■■ Mrs. P.” 

Habitat. Seseral writers report having met with the tea plant in a wild con- 
dition 111 certain parts of China and Cocliin-Chma. It was discovered wilcL or 
at all events completely acclimatised, in various parts of Assam by Bruce. .8cott. 
•Jenkins and Charlton, and the so-called indigenoiLs habitats were examined by 
the ■■ Tea Commis-sion " and s|}ecially reported on by Griffith. In 1882 the 
a lid tea plant was found by me as a forest tree or large bush m tlie eastern rruct^ 


210 



CAMELLIA 

PICKLED TEA-LEAVES thea 

History 

of Manipur, and again, in 1894, was specially investigated in the Xaga hills 
in connection with an effort to ascertain to what extent the pests and blights 
of the cultivated tea plant existed on the wild or acclimatised stocks. There 
would seem little doubt that it has been cultivated for several centui'ies at le<ist, 
in Upper Burma and the Shan States, and doubtless may be wild in these 
countries also, though according to most observers it occurs in isolated spots, 
similar to those in the greater part of the Assam area ; hence it could of course 
under these conditions be upheld as a survival of former cultivation rather 
than as manifesting a truly indigenous habitat. \Cf. Agri. Ledg.. 189b, Xo. 27.] 

History. — Bretschneider {Bot. Sin.. 1892, li.. 20, 130-1) states that the tea 
plant is mentioned in the ancient Chine.se Dictionary, the Rh-yci It is 
there called kia and k' u-tu [k'u meaning bitter). He further explains that 
the Chinese character T'u, which has so many other meanings in the early Chinese Chinese 
classics, may, however, have specially meant tea. He then adds that the 
comparatively modern Chinese character ch'a arose through a confusion with 
that of fu, somewhere between 20*2 B.c. and 25 a.d., but that it did not come 
into general use much before the 7th or 8th centuries. So in the same way the 
character mingy which would appear to denote the tea plant, occurs as ming 
ta'ai (= tea vegetable) in works written some centuries b.c. The Shans and Vegetable Tct. 
Burmans to this day use pickled tea-leaves (see Let pet below) more as a vegetable 
relish than as a beverage, and it seems possible that this may have been the 
condition of use during the earliest classic times of China. ^Ve read that Wang I'se a 
Meng, father-in-law of the Emperor, in the middle of the 4th century, was fond Beverage, 
of drinking tea. and set it before his friends, but they found it too bitter and 
generally declined, feigning indisposition. So again Bretschneider tells us 
that according to the Ch'a-pu — a special treatise on tea. published between the 
10th and 13th centuries — the Emperor Wen-ti (589-005 .\.d.) was recommended 
by a Buddhist priest to drink boiled ming leaves as a medicine for headache. 

It is somewhat curious that Kjempfer relates a similar Japanese tradition that 
would seem to attribute the introduction of the plant to tliat country by Darma, 
the third son of an Indian king. But if the t'u of ancient Chinese classics be 
accepted as denoting tea, it may have originally been viewed as a medicine 
obtained from the plant knowTi as mingy ch' uan and kutu. The habit of drinking 
a decoction of the specially prepared leaves, there would seem no doubt, is of 
comparatively modem origin. In the 8th century a.d. we have the first un- 
doubted evidence of tea having become a regular industry, for in the annals of 
the Tang DjTiasty we learn of its being subjected to an imperial duty. It was Daty, 

not regularly cultivated in Japan until the 13th century. That tea drinking in 
the rest of the world is quite a modern habit may be inferred from there being 
no classic names either for the plant, the prepared leaves or the beverage, in 
Japanese, Sanskrit, Arabic, Persian, Hebrew, Greek or Latin. 

Marco Polo, who travelled in China (in the tea districts of Fuh-kien) in the of 

13th century, makes no mention of tea. neither the plant, the vegetable ni>r the Boi • 

beverage, and yet it is well established that the plant and its properties were 
as fully known then as to-day, [Cf. ed. Yule, ii., 37-8, n.] But in passing 
it may be added that he similarly does not record having foiiml the 
people in any part of his long travels drinking coffee. His omission to record 
tea is the more curious, however, since four centuries previously (0th century) 
the Muhammadan merchant Solaiman (according to Reinaud, Relat. dea Voy. 
f^its par lea Arabea et lea Persians dans VInde et a la Chine, 1845. i., 40) wrote, 

“ The people of China are accustomed to use as a beverage an infusion of the 
plant, which they call sakhC It is considered very wholesome. This plant 
Rhe leaves) is sold in all cities of the Empire.’* [C/. Macpherson, Hist. Europ. 

Comm, /nd., 1812, n. 130]. Ramusio (in the introduction to his edition of 
Marco Polo published in 1545) mentions having learned of the tea bev^erage 
trom a Persian merchant, Hajji Muhammed. It was used all over the country of 
Cathay, where it was called chiai. In 1560, Gaspar da Cruz (in Purchaa' Pilgrimes, 

180) refers to the porcelain used by the Chinese in presenting to their friends 
the beverage cha. Maffeius {Hiat. Indicarum {Select, Epist. ex Ind.) 99), in a 
etter from Ludovic Almeida dated Nov. 1565. similarly says that it was 
he custom with the Japanese to show their friends with pleasure the pots, 

^ups, etc., employed by them in drinking of a certain herb, reduced to powder, 
which was called chia. Maffeius (in the text of his w’ork which was originally 
published in 1588) attributes the freedom of the Chinese from certain diseases 
Intone, etc.) to their habit of tea-drinking, and the Chinese (like the Japanese), Japan. 
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be ctvlcU, take great pride m the teapots which they use in giving a friendly cup. 
Tiilpius (Ubscrr. Medicr^^ 1(>41) extols the merits of tea as a medicine. It is 
-.►mewhat significant that Garcia de Orta makes no mention of tea as one of 
the commodities brought from China and Japan to India. Linschoten {Voy. 
E. Ind., 151»S (ed. Hakl. Soc.)» 18S5, i., 1J7), who usually compiles from Garcia, 
practically repeats Matfeius's accoimt of tea-drinking in Japan. Trigantius {De 
Christ. Exp. tu SinaSy ldl6, i., 08-9) speaks ot the hot-tea drink of the Chinese. 
Ca*per Bauhin iPinaj\ Theat. Bot.^ 10'23, 147) was apparently the first scientific 
or botanical writer who makes mention of what would appear to have been tea. 
But the passage in question does not occur in his earlier work (the Phytopinax, 
lobO). He calls it chaa and describes it as his seventh variety of Fceniculum 
(Fennel) ! Absurd thoiij^li tins may seem there would appear to be no occasion 
TO doubt that he is speaking of tea. Bontius, a Dutch physician resident in 
Batavia — {H/st. Xat. et A/cJ. Ind. Or.. 1031, in Piso. l}id. Vtri. re Nat. et Med., 
1058. 87) — tells us that his friend General Spex had removed all doubt as to the 
nature of the tea plant, since he had studied its cultivation in Japan. Bontius 
then goes on to say that the finer qualities of the decoction are often so bitter 
that sugar has to be added to make it palatable, and he compares the beverage 
to the " cave ’’ (coffee) of the Muhammadcins (see p. 30>4). He then urges 
that the difference between black and green tea is only in the method of prepara- 
tion — a fact that took Europe nearly two centuries to accept. In Piso there is an 
excellent engraving of lattte/iia Then (the Chinese form) drawn from nature m 
Japan by D. Caron, and presented to Piso: Caron went to Japan in 1638 under the 
Dutch E.I. Company. [Bretschneider, Hist. Europ. Bot. Disc, in China, 1898, *25.] 
ilenuon Albert de MandeUlo {Travels. in Oleanus, Hi-sb Muscovy, etc., 1662. 15, 18)say8, 

of Tt iniAi’ig ' At our ordinary meetings e\ery day we took onely Th^ , which is commonly used 
ui hi-iu. over the Indies, n<>t onely amonii tho-se of the Country hmt also among the 

Dutch and English, who take it as a drug. The Persians instead of The drink 
rheir KoJ‘iva." This same statement occurs m Ovmgton’s Voyage to Surait 
loS9. 30o-9, 427). It is curbuis, however, that in the Ain-i-Akbari, 1590, 
iio mention is made <.>f tea. It was conve\'ed to Europe by the Dutch East 
India Company, and from Holland was earned to Enghind by L<jrd Arlington 
and otheis. In Kw>0 tea-drinkiny had become so general that it was taxed 
Blong with coffee, chocolate, etc., mid sold at the coffee-houses. The English 
Ea»t India Company soon gave attention to it. In 1664 they made a present 
of some tea to Kuig Charles II., and in 1677 the Company had taken 
steps to secure a regular supply. At this time tea sold in London at £5 

I’utT on Tea. to £10 a pound. A few years later (1689) a direct duty on imports (which 
amounted to os. a pound) was imposed. It is further noteworthy that at 
that lime the East India Company drew its supplies for Europe vi<i Madras 
and Surat and not direct from Cliina. This circumstance would thus give 
an air of pUiusibility to the statement made by Mandelslo that tea was 
ilrunk in India about the same time, if not before, the habit had been ongi- 
nated in England. Evelyn {Mon.. 1690, n.. 20) speaks of liaving examined 
a specimen of the ’* route of thea which was so perplexed large and intricate 
that it was wonderful to consider." Petiver {Op. Hist. 1767, i., t. 21) 

allows a chair made of the roots, of the tea plant which was presented by the 
Pir-t X»^w East India C«unpany " to Lord Somers. Cuiiou-.iy enough, one of the 

earliest and at the same time instructive bntanical specimens of the tea 

plant exT.int is in the Sloane Herbarium of the Briti.-.h ^kluseum (Ixxxi.. 
f. IS). It belongs to a ^^eries of specimens saul to have been collected 
in Malabar, between 1698 and 1702, by S.unuel Brf»wne and Edward Bulkiey. 
Br-n^me was a surgeon in the service of tlie Ea^t India Company, and died some 
time prior to 1793. He was succeeded by Bulkiey. Both of these officers made 
extensive botanical cffilections, which wer^* sent for the most part to James 
Petiver. It is just posable that long prior to the discovery of the indigenous 
tea plant in India <»r to the importation?, from China <;>f seeds and plants accom- 
plished by Gordon and Fortune (presently ti> be described), the tea plant had 
actually been conveyed to India ami cuftiwited <"xperimenrall v .somewhere on 
the Malabar coast. But what is most curious of all is that the plant iSO 
grown was not iameitia 'thru, Lmi' inr huhrn (the plant presently being 
e\ilri\-.ittd rno^t frequently m the plantations of South India), but uar. virUi***- 
and was thu'- very <itiular to the so-called “Assam Indigenous.” It is, moreover, 
just possible tl'.it upon this verv specimen was based the name thea riridit*- 
as given hy Hill and adopted su‘^»sequently by Linnieus. In fact Linnseus pos- 
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sessed only one leaf of the plant, so that the type of the species has to be accepted 
as given by Hill {Exot Bot., I r.). 

It may now be useful to refer to a few recent %rriters and to thus carry the scorrof 
story nearer to the present time. John Coakley Lettsom, in tlie second edition Black aa i 
of his splendid work, says that he agrees with Kjempferand Staunton inthinkmg 
that the question of green and black teas, as aUo the various qualities of the-^e, is 
a matter of soil, age (if leal used and method of manufacture, and is not due t(^ 
there being two botanically different plants. He gives, howe\'er. a coloured 
plate of the *’ Green Tea " plant and another of the Bohea Tea." Both these 
are of course r . Tht‘a, Lmh. but by Assam planters the former would doubtless 
be characterised as a hybrid, with linear-oblong bullated leaves (swollen 
between the veins), while the latter would be \-iewed as the typical so-called 
Chinese plant, with short ovate-oblong thick, smooth. dark-c:reen lea\'es. It 
would thus seem that the finer tea plant of China was Thea virhiiH. L >,/: . 
and formerly was, and probably still is to-day, not unlike the Assam indis^enous ; 
and hence very possibly stock of the most interior qualities only was allowed 
to be exported to India If this .surmise be correct it is highly likely that but 
for the discovery m India of a superior indiijeuous plant, the establishment 
of the tea industry there might have been retarded by many year-. At all 
events Indian planters regard the introduction of the so-called Chinese small- , 
leaved plant as having been a calamit\- which it lias taken them years of in rnjI^. 
heavy expenditure to efface. It is somewhat signiHeant that, while the question 
of the green and black teas has been thus f«)r the second time satisfac tonly 
disposed of, it should have been alU.uved once more to be revi\'ed, by certain 
subsequent writers, and to thus drstisjuiv the literature of tea for a great 
many years. But to return to Lett<om\ nio-t valuable work. It i-? referred 
to several chapters and focuses in these all the ptaciical information briuiaht to 
light by the more trustworthy previous authors. The chapters are : — i. Authors 
on Tea (8-18), in. which reference i- made to separat»* book- or report- 
on tea that had appeared fietween l.>b.) and lTih> (mo^t if not all these have 
been examined liy me m preparimi tins arti< le) ; n. Origin of the Tea Plant 
(19) ; iii. Trade in Tea (*24) : iv. and Aletliod of Culture (2b) : v. Gathering 
the Leaves (29) : vi. Jlethod of Cutting (33) : vii. Varieties of Tea Plant (38) ; 
viii. Ball or Bnck-tea (40). etc. This brief abstract of .some of the more 
important portions of Lettsom's book must suffice to indicate its great merit 
and historic value. Staunton {Auth. Acc. Macartnei^, China ITbS. i.. 

tii records the exports from China m English and loreigu ship*. 

1776-95 — a truly monumental work very largely drawn upon by Lett-mii and 
others. The quantity is there stiown fluctuating between 12 and 37 nuUmn 
pounds. The Iving’s duty on Tea between Sopteml'er 1784 and Mari ii 17b7 
amounted to £4.832, 18fl. Barrow {Trav. Chnia, ISOb, .>72). who was Secretary 
to the Earl of Macartney of the Britisli Einba-sy. practically (-(intmue- the 
Staunton, and many instructive p.irti* ular* vill be found in 
Milbum {Or. Comm., 1813. ii.. .520-42): Cooper, {Tra>\ P/Oh'-tr Comi/!.. 171': 

Murray {China^ ii., ,337): yiacpherson {l.r. 128-32). Fn^m the-e and s'u U- 
ike works we learii tliat in 1703 the import- were liM»,0uo lb. : in 1721 the\ 
attained 1,000,000 lb., and for the hundred years ITlu-islO the aggregate sale- 
^''^11 ^ India Company amoimteil t<» 7o<*.470.0U» lb., valued at elo-e on 13u 

niilUon pounds sterling. In 1722-44 tlieduty was tixed at four shiiUugs a pound C xitLoriof 
^ addition a customs’ due of 14 per (’em. on the average price. From Tei. 

■ dut\'was gradimllyremitted until it fell ro 124 percent. Unfortunately 

course of raising money by taxing tea was again resorted to and 
s eadily augmented until in 1810 tea .su-rained a dutv ('f 100 per cent, and in 
^msequence the sales stood stationary at 21 miiicm pounds. But by an Act ol 
ar lament the East India Ciunpaiiy’s monopoly was abolidied : unrest rioted trade 
s imuiated competition and reduced the price verv greatlv. At tlie -am- time the 
th lowered t') from 1.9. bd. to 39. a poimd aecoidmg t(» ([p.ality In Is.jb 

became Ls., m l8bj it was bJ a pound, and in llTMi, ~vi a poimd 
in T Varieties of the Tea Plant — In the first day- ot tea pl,.atiug Species and 

ndia, though the presence of a wild tea plant wa- regarded a- an mdica- Varieties, 
suitability ot the land, tne wild plant itselt wa^ not \'iew>'d with 
tour as the stock to be employed. In fact, a- already pointed out. tlie ( pmiou 
, . ®^pressed most stronglv bv all or iiearlv all tlie experts of 1834-7 in tavour 
* Chinese stock.' 

ilo that is so it may be said that ior the past thirty or lorty years the 

213 



THE TEA PLANT 


CAMELLIA 
THEA 
Varieties 

planters ha\ e deplored the day when the so-called Chinese tea plant was brought 
to India. At present no planter would for a moment dream of planting China 
tea. few would even grow the hybrid, while the majority would cultivate but 
one only of the several so-called indigenous stocks. The China plants imported 
in the early years of the mdustry still exist, however, and hav'e furnished the 
seed fur a considerable part of the present tea area. In consequence of the 
crossing uf the Indian and Chinese plants there has come into existence the ex- 
tensive series of so-called hybrids. Perhaps the clearest conception may, there- 
fore. be obtained by an attempt to classify' the forms, as near as may be possible, 
(Hi liotanical standards. 

In a paper read by me before the Royal Horticultural Society (to which 
reference has already been made) 1 have given my views in some detail. Link 
{l.c. 11 ., 73) was the first botanist who definitely placed the tea plant under the 
genus 4 0 ii»teJiia, and as already observed he recognised two forms, viz. Thea 
and vii'iUi**. There would seem, howev'er, no great advantage in regarding 
the forms indirated as anything more than varieties if not cultivated states of 
one species. Thus ; — 

Assam Tea. Camellia Thea, Unfi. Var. (a) viridis ; Thea viridis, Litm., Sp. PZ., 1762, 735; 

Green Tea, Lettsom, Nat. Hist. Tea Tree, 1799, pi. 1 ; T. viridis, Hayne, 
Geivuchse, 1821, vii., pi. 29; Booth, Trans. Hort. Soc. London, 1830, vii., 558; 
T. asaarnica. Masters, Journ. Agri.-Hort. Soc. Ind., iii., 1844, 03 ; Assam Tea, 
Wall., Journ. Soc. Btng., 1835, iv., 48, pi. 2 ; C. ? Scottiana, TTaZZ., Cat., 
3668; Thistleton-Dyer, Journ. Linn. Soc., 1873, xiii., 329; etc., etc. 

L’nder this I assort the following races and cultivated states : — 

1. Assam iDdigenous — This has the mature leaf ranging from 6 to 7f 
ine-hes in length, and from 2| to 2J inches in breadth. It contains about 16 
veins on each side of tlie midrib. In passing it may be here observed that the 
value of the number and condition of tlie veins in tlie classification of the culti- 
vated races of tea. was first pointed out m the Pests and Blights of the Tea Plant 
(ed. 1898, 15, 40-9) But there are numerous subraces of the Assam stock, 
such as the Single, Bazelona. etc. C(>llectively tliey are the most highly prized 
and most widely cultivated of all tlie Indian forms of the tea plant. It is, how- 
ever, somewhat curious to read in Ovington’s Voyage to Suratt (1689, 308) that 
three kinds of tea were in his time conveyed from China to India, namely, ” Bing, 
Single and Bohe." This is apparently the first mention b\‘ a European ^\Titer 
of “ Single, *’ and the surmise naturally arises, how came that name to be given 
to one of the best of the Assam indigenous plants ? 

2. Lushai. — Sometimes called Cachar Indigenous " or “ Light-leaved 
Manipur.” Under favourable conditions this forms the largest leaf of all the 
Indian tea plants. It has been measured from 12 to 14 by 74 inches and 
recorded as possessing from 20 to 24 veins. It is not found wild outside the 
Lushai hills and South Cachar. It is a rather delicate plant and will not safely 
bear the hard pruning which may be given with impunity to other teas. 

3. Naga Tea — This has a k*ng, narrow leaf, generally from 6 to 9 by 2 to 
3 J inches, with as a rule from 16 to 18 veins. It is very little cultivated except 
in one or two gardens on the borders of the Xaga hills, such as Amguri, but is 
reported to be often useil as a crossmg stock. 

4. Manipur — This i-* the wild tea o! the Native State of that name. It exists 
there purely and Minply as a forest plant, the seed of which, but not the leaf, is 
valued. It i«? now grown fairly extensively m Cachar and some parts of Assam. 
It IS a larger, coarser and bro«uler-leaved plant than the Assam indigenous. The 
average mature leaf is fnmi {\ to 8 inches m length and 2J to 34 inches in 
breadth and usually contains 22 vems. 

5. Burma and Shan — Too little is known of these teas to allow of their 
critical separati-.-n fr**in the Manipur plant The leaves are smaller, thicker, 
riK.re acutely serrated and distinctly more elliptic in shape than with the other 
Te;iv-. The plant in question lias possibly been growui for centuries more as a 
'.egf table than as a source of the beverage. This circumstance may be found 
to liave protluced propertie-. with which we are at present not familiar. (See 
p. 235 under Letpet. j 

6. Yunnan and Cnma — Fortune (Three Years' Wanderings in China, 1847, 

08) Speaks of the coiuitry south of the Yang-tse-Kiaiig as the region of Chinese 
T. the tea being -shipped from Shanghai and Nmgpo. Crawford (Journ. 

Einh t'/ Siam and Cothin-Chtna, 1830, li., 264) speaks of the plant seen by 
liiia having led%e-' ** twice or tlire*- tunes the size vt that of Bohea tea.’ 
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Var. {'■<) bohea : Thca hoJiea^ Linn., Lc. T34; Lettsom, Lc. 41; Hayne, Hybrid Tea 
Lc vii.. t. 28 ; Bof. ^lag.. 1807. xxv.. t. 998 ; etc., etc. The Bohea Tea of Fortune of India, 
and others ; the Hybrid Tea of Indian tea-planters. 

Fortune {I c. 107-224) found this as the chief plant in the great black-tea 
country of Fnh-kien, the tea wliich is shipped from Canton and Hongkong. It 
IS a small-leaved plant with not more than 12 to 14 veins on either side of the 
midrib. It is freely admitted by planters to be a cruss between viritiin and 
titrietn. tlie plant presently to be indicated. 

Var. (*•, ) Stricta ; this is the form represented in the Linna?an Herbarium Chinese Tea 
hy a specimen, Xn. ]. hut which bears no name nor any record. It is also India, 
the T. Chimnn in Petiver {Mus. Rar. Nal., 1695, n. 983. in Brit. Museum) ; 

T/»e« //Qi/zie v^.c., 1821, vii., t, 27) ; Chinese Tea of the Indian tea-planters. 

Tliis small bush may be ^een in Indian seed-gardens flowering and fruiting freely, 
and though never pruned it preserves all its characteristics and rarely shows any 
departure toward vat' The leaves are thick and leathery, from 1-,-V 

to 24 inches lone, and vary from yV to J inch in breadth. It has rarely ever 
more than 8 definite nerves, while has 16 and bohea usually 12 to 14. 

It IS essentially a Vjush, and even if given the chance it rarely if ever cakes the 
poplar-tree form of the other races. Xo one has recorded the existence of this 
plant in a truly wild condition ; and what is much more curious, it is more 
abundantly represented in herbaria as coming from India than from China. 

Var. (o) lasiocalyx ; T. kisiocalyx. Planch., MB. . T. viridis. Wall., Cat., Malacca Tea. 
n. 979; C\ axillaris, Roxb., MS. {Bot. Reg., t. 349, for description). This 
interesting form appears to liave been met with alone in Malacca and Penang, 
and is perhaps the most tropical of all the forms of iataenin actually cultivated 
as tea. It seems probable that it may liave originated by hybridisation with 
iiar vkridiM some of the better known forms of tea. such as vai. Mteivta. In this 
light the suggestion above made that it may be the plant Roxburgh designated 
as f. becomes of more than botanical interest. At all events both the 

locality and description given by Roxburgh suit var lattiorattjjc to a remarkable 
degree. This is the plant seen by Griffith at Pnngett near Malacca. 

In order to obtain tlie true value of the characters above indicated that are 
dependent on the veins of the leaves, it is necessary to examine the shoots wliich 
spring directly from old wood, that is to say, shoots low down on the stem. Of 
the Manipur and Assam plants — those in most favour in India at present — it may 
be said that the former is much more hardy rlian the latter and should accord- 
ingly be used wherever liability to drought e.xists. The Assam gives, however, 
a thumer and more delicate leaf with more flav<»ur. and tlie value of the tea made 
iTOra it is decidedly greater. All hybrids, so Dr. Harold H. Mann affirms, should 
he avoided : in other words, all plants that show from lo to 14 veins — the inter- 
mediates between var virUtiH and ntrieta. [Cj. Pests and Blights (1st ed.), 42-50 ; 

Mann, Factors Deter. Quality of Tea, Ind. Tea. Assoc., 1907, Xo. 4.] 

EARLY ESDEAVOURS IS INDIAS TEA-PLASTISG. 

Discovery of Tea Plant in /rid/a.— Difficulties having arisen with Early En- 
China. the British Government realised the danger ot ha\'ing no other deavours. 
source of tea supply than China. Thev accordiugiv interested the East 
India Company in an efEort to produce tea in India. Sir Joseph Banks, 

^ 1788. recommended Warren Hastings to attempt its cultivation in introduction oi 
Bihar, Rangpur or Kuch Bihar. It appears to have been discovered 
perhaps originally by Major Bruce, subfeequently in Manipur by 
Mr. Scott, somewhere between 1821 and 1826. bur little attention was 
paid to that circurn'Jtance until some years later. Lord William Bentinck, 
Governor-General of India, in a Resolution dated January 24. 1834, 

Warmly took up the matter of Indian tea cultivation. A Committee w'as 
appointed by him. with Dr. N. Wallich as Secretary, to report on the 
hopeful situations for an experimental cultivation. Mr. G. J. 

Gordon, of the tirni of Mackintosh & Co., was dispatched to China to 
procure seed, to collect information, and to bring to India Chinese cultiva- 
tors. He was. however, shortly after recalled because wild tea had been 
re-di^(-*oy(^j.^^| by Jenkins and Charlton in A^sani. But had Bruce and 
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Srott's discoveries i'eceive<l the attention they deserved, Gordon verv 
possibly would never have been sent to China. As it was, Wallich 
refused to believe that even Jenkins’s plant was the true tea plant until he 
had a sample of tea made from it and sent to him. In due time a Com- 
mission was appointed to visit Assam in order to report on the discovery 
of Indian indi, venous tea. It consisted of Drs. Wallich, Griffith and Mc- 
Clelland. They could not agree as to the plant, but for the purpose of 
the Government experiments recommended that the Himalaya should 
be first tried, then Assam, and lastlv the mountains of South India. 
They then added that “ the China plant and not the degraded Assam 
plant ” should be experimented with. The controversy about black and 
green tea and of the separate plants from which these were supposed 
to be made was doubtless the will-o’-the-uisp that largely influenced 
Wallich to lay down the dictum that the Indian plant was a (.’anieUia 
and not a Thea — a distinction, as has been shown, without a difierence. 
and one which greatly retarded the Indian tea industry. Unfortu- 
nately for Wallich his so-called Ctniielliii has since proved very much 
more valuable than the the merits of which he extolled and which 

alone, in his opinion, should have been cultivated. It may be here added 
that it is remarkable, when so much difference of opinion prevailed and the 
existence of wild tea in Assam had even been challenged, that no one thought 
of drawing attention to the specimen of the tea plant from Malabar 
preserved in the Sloane Herbarium. Had this been done, we should in all 
probability have been told the history of that sample more definitely than 
we are ever likelv now to learn, and at the same time a fuller conception 
of the Chinese tea plant would have been obtained than possessed by 
IVallich and others, who denied that the As.sam stock was the true tea- 
yieliling species. 

M'alhch. Hoyle and Falconer {Joiirn. As. Soc., Benij., 1834, iii., 178-88) 
upheld the Himalaya as the preferable locality, while Griffith and Mc- 
Clelland urged the claims of Assam, which they regarded as the indigenous 
habitat of the plant. In guarded yet unmistakable language Griffith gave 
his opinions, even though these were inimical to the tfiews of his superior 
and colleague, Dr. Wallich. Gordon was in consequence re-deputed to 
China, and on his return to India with a supplv of plants, seeds, etc., he 
resigned his connection with the Commission without having written an 
account of his journevs in China. A third mission to China (the expenses 
of which were partly borne by the Royal Horticultural Society of England) 
was organised and .successfullv conducted by Mr. R. Fortune, who wrote 
in coiispiiuence. Three Years' Wanderings tn China (1847), Tea Districts of 
China (1852). and A Residence Among the Chinese. (1857). These works 
contain full particulars of his studies of the Chinese industrv, as also 
details reganliug the plants, seeds, etc., conveved bv him to India. 

t'.mtiniunp ttii.-: hrit-f sketch, it nia.v be adtled that iri India itself a number 
f)f bunks and repurt> on lea .ippeared in rapid succes.sion, from about the date ot 
the Tea Ciminii>-ion's report. [Cf. Gnftith. ot Ten Plant in Upper Assnin. 

Is:?.'); i'. .A. Riure. pf pt. Manut. Tea and Ten Plantnt. in Assam, in Edinh, Aeut 
Phil. .Tniirn.. 1S40. xxviii . TilV-til ; also .Irr. itnnui. Blark Tea. 183.S; Robinson, 
A.^s/im. 1S41. Charleton. f'orresp. reaard. iJise Tea in A.ssntn, 1841; Ruyle- 

Tin in Hiniul., Prod. Rm hid.. 1S40. g.>7-311 ; .Jameson. Tea in Kanpra, IS.j.l; 
also Rept liorf Tea Plantar.. \i\ .Jaitm. .Arjri.'Mort. .'Sac. Ind., vi.. 81 ; At iii)ir'j\e. 
.4'i';oi» Tea. ISTl': t'ochr.in. Ind Tea. 1S7‘2 ; (.'amphell. Profit. Unit. Ten. in .Journ. 
S'le. Arts. Is7g : Alonov. Cult and Mnnnr. at Tea { 1st ed.). 1874 ; Claud Bald. Iml 
Tea. as ( nfi, and yinnaj , I'.to;! ; B.iinlter, Chem. and Aari. of Teri, 1803 ; also Rent- 
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on Ceylon Tea Soils, Colombo, 1900 ; Schulte im Hote, Tropenpfianzer, 1001. u. 

{Beih.)y 37-117.] These may, therefore, be viewed amplifj'ing the c-itation of 
more or less botanicdl publications mentioned in the opening parai^raph. But 
it is essential to mention still two other works, viz : — (a) Bretsehneider’s History 
of European Botanical Discoveries in China — a truly stupendous volume which 
reviews and indeed often quotes very fully most ot tlie scuuitific authors who 
have written on the Chinese Tea Plant. And lastly (b) Prof. J. J. Rein’s 
Industries of Japan, 1889. which gives a delightful dvetcli of the early history 
and modem development of the indu'stry in that country. 

Numerous reports were issued by tlie Govermueiit of India, from the 
date of the appointment of Mr, C. A. Briu-e in 1836, a^ Superiutemlent 
of their Assam plantations, to the time when they ceased in 1865 to have 
any direct interest in tea. These maiie public the discoveries acc-oinplishe(.l 
and the experience naiiied. It harl been freelv' aiinoniiceil that when the 
industry no loiiuer required the fosterins; care of Cfovernmeiit. it would be 
handed over to private enterprise. The progress in Assam was such that 
long before Government couid resign their Himalavaii plantatiou.s thev Ir. iiA froiu 
had retired from Assam. It inav be here mentioned that the first industry. 


sample of Assam-made tea was sent to Eiioland in 1838. From that 
date the progress was rapid. The other dav. while examining the 
numerous papers on tea preserved in the India ()ffice, I came across 
what purports to have been the first fiy-leaf of a comnieD.ial sale of tea 
made by Government. It is signed by Mr. Tiios. Watkins. Superinteiideut 
of the Govermueiit Plantations. an<l endorsed by N. Wallich. M.U.. 
Superintendent H.C. Botanic Gardens. It is dated Jaipur. Upper Assam. 
March 5, 1841, and headed, A Novel and Interesting Sale of Assam 
Tea.s — the First Importation into the Calcutta Market." That circular 
(reproduced. Journ. Roy. Hort. Soc.. 1907. xxxii.. 69) aunonnces. in fact, 
two parcels of tea offered for sale, namely thirty chests manufactured by 
the Singhfo chief Ningroolla. and ninety-five tlie produce of the Government 
tea plantations. It may thus be noted that the Suighfos were actualiv 
manufacturing tea in Assam at the very time apparently that Wallich 
challenged the production of tea as the evi'leuce necessarv to convince 
him that the Assam indigenous plant was the true tea-yieliiuig speci’'*-.. 

^ First Public Tea Gardens. — The Sib.sauar (Jaipur) plantations of the 
Government were sold in 1840 to the Assam Companv — tli“ hr't tea 
concern, and to this day very much the largest C'oiupauv in India. It was 
anything but prosperous during the first 15 vears ot its exi-teiice. and 
its shares fell so low that they could hardlv be sold. But about LSo:* it 
began to improve, and with that sun ess the tea industrv appealed so 
promising and attractive that spei ulators eagerlv rushed into it. The 
discovery of the indigenous tea in Svlhet and C'achar gave the impetus 
for an expansion ot the indu.strv into the Surma vallev. and in a tew vears 
thereafter the whole ot the upper portions of tiie province of .\siam (iioth 
the Brahmaptura and Surma valleys) might lie dest ribed as couvetteil into 
a huge tea plantation. About this time { 1853-5) tea-planting was uigai-ised 
in Darjeeling, and shortly after followed Chitta gong. C'hota Nagpur and 
the Duras. Lltimatelv tea cultivation spread over evcrv di'tni t ot India 
^here there was the least hope of success, imt with a tapciitv that was 
certain to culmmat!* as it <lid in the great disaster ot 186-5-7. It i' u-c-d.less 
the causes ot that disaster, but the r.-adet is leierre'l to Mr. 
(afterwards .Sir) John JVare-Edgar's full report. It wa^ bnetiv. a natural 
consequence of reckie.ss impetuositv. ignorant supervision and [lo'itive 
IS onesty. Fortunes were maile bv tlie rew wlio t-'iiiised tliat tiie tale 
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would turn. The better situated ganlens were purchased for fewer 
rupees than they had cost pounds sterling to construct. New companies 
were formed to work these and with the avowed purpose of growing tea 
for its own merits, as a commercial article, and not for the purpose of 
selling gardens at a profit. Out of these trying times the industry rose 
on a firmer foundation, and the subsecjuent prosperity is one of the marvels 
of modern commerce. 

It IS not known how much money the Government of India actually 
spent, from first to last, in their efforts to ingratt the tea industry 
on India, hut it would appear that Gordon's missions to China and the 
expenditure of the Indian Tea Commission came to close on £18.000. If 
we assume that sum to have represented but one cjuarter of the total 
expenditure actually incurred, the result might still in perfect fairness he 
characterised as one of the most profitable undertakings of the Administra- 
tion of the Empire of India. There has been organised a new industry 
the value of which may be judged of from the following circumstances ; — 
Tea now occupies half a million acres of land formerly waste, and of this 
64 per cent, are in the pro\-ince of Assam : the industry now gives lucrative 
employment to close on 600.000 persons ; the capital invested in it comes 
to weil over £20,000,000; the first exports (1838 1 amounted to 488 lb., 
and in 1904 they stood at 200 million pounds valued at. say, £6,000,000 : 
still further, it may be claimed that, as an offshoot of the Indian industry. 
Ceylon has been .'.aved from absolute bankruptcy by the substitution of 
tea for coffee • and lastly that India and Ceylon have given to England 
a regular supply of a much purer and infinitely cheaper article than it 
formerly received Irom China (see p. 240). 
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{Contributed by H.tROLD H. Mann, D.Sc., Scientific Officer to the Indian 
Tea Association, pp. 218-39). 

Object. — The object to be attained in tea-planting is the production 
on the tea plants of a constant succession of young shoots throughout 
the season. The youngest leaves on each shoot onlv are capable of being 
made into tea, and hence it is easy to see that the growth of tea occupies 
a unique position among agricultural industries. Few of these concern 
themselves, except indirectly, in the production of leaf : still fewer limit 
the crop on a perennial plant to the youngest shoots. To obtain the results 
needed, the methods applied have a very special character, which has 
made tea-planting one of the most technical of those industries which 
depend on the culture of the land. 

Past Failures. — The first years of tea-planting in India were, for 
the reason jirst indicated, almost a hopeless failure. A very small crop 
was obtained, the leaf was plucked when too old. and a large part of the 
tea was hence all but unsaleable, and the earlv planters had to buy very 
dearly the experience which has made the tea industry such a great and 
profitable speculation. In Assam, till 1848. continual losses occurred ; 
from that time for the next four or five vears the Assam Company, the 
pioneer and only rompanv in the prm-ince. ju=t succeeded in paying its 
way : thereafter, tea culture became exceedingly profitable, and if checks 
were lereived. sufh as the memorable panic of 1866. it wa.s not owing 
to the ch.irarter of tea culture, but rather to financial dealings in Calcutta 
ai.d in England, coupled with certain fraudulent operations on the spot. 
Tho igii tea < ultiire iia-. been a profitable industry -ince 1853. yet the 
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methods adopted have been continually improved. So far as the plants continuoas 
are concerned, the methods of prunins. of plucking, of cultivation in 
general, have constantly been ameliorated, and the improvement is still 
going on. The result is shown in the increase of crop ; in 1873 the crop 
in Assam was roughly from 250 to 280 lb. per acre, and in 1904-5. in 
Assam, Cachar. Svlhet and the Duars, it ranged between 450 and 500 lb. improved 
per acre, and. as a rule, the leaf plucked was finer and more capable J^penor 
of making good tea than at the earlier date. The manufacture of Qn-Jitr- 
the leaf has undergone a total revolution : the rolling by hand, as also 
the drving or firing over charcoal (and the attendant evils and risks of 
these methods) have been entirelv abandoned. Since the introduction of 
the first feeble efiorts at manufacture bv machinery in the early ’sixties, 
stage by stage the older methods have disappeared, and now the work in a 
tea-factorv is or can be made, in a verv large measure, an automatic process. 

Space cannot be afforded to trace the development of tea culture 
and manufacture in India from the earliest to the latest stages, interesting 
though such a story would be : all that can be attempted here is to state 
the most approved conditions for the culture of the tea plant, to describe 
the methods adopted in planting and maintaining an estate, and to give 
some account of the principles of manufacture at present in vogue. 

Localities and Climates . — The most suitable localities for the selection of 
culture of tea have been, from the beginning, a source of fruitful dis- 
cnssion. Already in 1836. of the men best cjualified to judge, some 
maintained that the North-West Himalava with a temperate climate and 
occasional frost would be found the ideal situation : others, that Assam, 
where the plant had been louud apparentlv indigenous, possessed con- 
ditions verv similar to those of the best tea districts of China ; while the 
equable climate of the Nilgiris was also recommended. Truth to teU, 
there were elements of vantage in all these localities. The ideal tea 
climate, however, is probably that of Upper Assam, and perhaps of Cachar 
— those districts, in fact, where the apparently indigenous tea had been 
discovered. The hilly colder districts of Darjeeling, Kumaoii, the Nil- 
gins and of the Kangra Valiev have produced very successful plantations, 
but in all these the crop per acre is verv considerably smaller than that 
of Upper Assam, though this smallness of crop is often (though not always) 
compensated for by an increase in qualitv in the tea. On the other hand, 
very satisfactory results have been achieved in the hotter and drier 
districts of Lower Assam, of Svlhet. and in a less measure of Chittagong ; 
but here the tea produced has alwavs been inferior in character. Tea 
requires, in fact, neither a tropical nor a temperate climate, but a sub- 
tropical one. ivith a fairly moist atmosphere throughout at least the 
greater part of the year. In point of temperature the best grotvth is Temperatwe. 
produced with a daily variation of temperature, say, from 75' to 85' F. 

If it goes far above the latter point, damage results, unless the high 
temperatitre is accompanied bv verv moist conditions : the highest shade 
temperature usually reached in Upper Assam is from 95' F. to 98' F., 
autl this always during the raiiiv season. Unlv very slow growth, on 
the other hand, takes place much below 7U^ F.. and though plucking 
continues in manv districts when the -iailv ma-ximum does not reach this 
point, yet the intervals between the crops of leaf become very long. 

Uuring part of the year, almost all over the Indian t^a area, no plucking 
attempted, an 1 then the temperature mav go down almost to freezing 
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point wthout damage. Frost, however, always blackens the leaves, and, 
if severe, damages the younger twigs on the bush. As to rainfall, the 
distribution is of more importance than the amount. Sixty inches per 
annum, well distributed, is ample. The best Indian tea areas receive 
about one hundred inches, though there are many on which a much 
greater amount falls. This rainfall should, however, occur, as far as 
possible, throughout the year. A long drought, at any season, is fatal, 
and this fact has had a good deal to do with the comparative failure of 
both Chittagong and Chota Nagpur as tea districts. 

Situation and Soil . — Equally important with the climate in 
determining the suitability or otherwise of a locality for tea culture 
is the character of the situation and of the soil. Early in the history 
of Indian tea there was a considerable prejudice, doubtless drawn from 
the accounts of Chinese travellers, in favour of planting on hills or steep 
slopes. But there was really nothing in the preference : if the soil is 
suitable, it is better on flat than on sloping land, especiallv if the latter 
faces south or south-west ; it the land is not suitable, it is certainly no 
more so on a hillside than on the level. Nowadays it is recognised that 
the flatter the land the better, other things being equal. 

There are two points in connection with the physical texture of the 
soil which are essential, if tea is to be suecessfullv grown. It must first 
be well drained, and secondly it must be easily penetrable bv the tea- 
roots. A hard and waterlogged soil are equally fatal to successful 
tea culture : iii the former case the bushes cease to vield, and become 
the prey of disease ; in the latter they die out. It may be said that 
tea will grow in almost anv soil provided it be well drained, but it flourishes 
best in a light, sandy, deep loam. If the physical texture of a clavey 
soil is such as to give it the porous and soft character required (as is often 
the case in South India and in a large area in the Duars). it may form ex- 
cellent land for tea culture. There are two classes of soil specially to 
be avoided ; first a stiff clay, of any kind or colour, impervious to rain 
and which cakes or hardens in the sun : and second a very loose soil over- 
hung gravel, which in the absence of regular and very constant rain will 
ultimately produce a stunted bush yielding little leaf. Wherever the 
land Ls deep, moist, fairly porous, well drained or drainable at all seasons, 
and with a sufficiency ot plant-food, the tea is likely to do well, so far as 
soil conditions are concerned. 

Chemically, tea demands a rich soil, and has usuallv, except in the 
south (where old coSee lanrl has been emplovedi, been planted on virgin 
soil, either forest or grass land being utilised for the purpose. M here 
the attempt has been made to put it out on soil previouslv useil for the 
cultivation ot sugar-cane or cotton, it ha.s almost uniformlv grown verv 
badly. It refuses to flourish where houses have long stood, even though 
the soil may be ijuite rich, but this is po.ssiblv largelv due to the hardening 
and compacting of the soil. Exception being made of special conditions 
such as that just de.scribed. and provided the phvsicdl character of the 
land is equally good, the luxuriance of tea seems to varv directly with 
the amount of organic matter and nitrogen in the soil. In virgin soils 
the-.e two constituents seem, in India, to he closelv proportioned to one 
aiiorlier. Exce.ss of vegetable matter leads to the production of a large 
crop ot weak, watery tea without flavour ; on the other hand, a soil deficient 
in these constituents pco'iuoes only a small crop, and, moreover, the 
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plants will almost certainlv be attacked by blights at an early age. JIuch 
controversy has arisen as to the cause of flavour in the tea, produced from Rciatioa of 
certain soils, notably those of Darjeeling, and it now seems, most probably, lii™” 
to be connected closely with the presence ot relatively large Cjuantities of 
phosphoric acid and potash in the land. Other causes complicate the 
question, but it is almost certain that the mineral plant- food constituents 
hold a very important relationship to flavour. The presence of more than 
a very small quantity of lime in a soil seems almost fatal to successful 
tea culture ; the average amount present in India is under O' 2 per cent. 

CHEMICAL CHARACTERISTICS OF TEA SOILS. Assam. — The soils actually A^sam. 
under tea culture at present in India are of very great variety. In the 
Brahmaptura valley (Assam), while all the tea land is alluvium, the best results 
have been obtained on fairly light, red, rather coarse sand or silt, or on the 
stiffer, older, and redder alluvium which forms small plateaux in certain districts 
{Tezpur. Bishnath). The following are typical analyse-^, the samples having 
been taken from the surface to 15 inches deep : — - 


Organic Matter, etc 
Oxide of Iron 
Alumina 
Lime 

Magnesia . . 

Potash 

Soda 

Phosphoric Acid . 
Insoluble Silicates 


Xitrogen 


Virein 

Lun*!, 
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r^iper 

Vir_'m 
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Fore-t L.tU'I. 

A — (ID. 
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•5'75 

5 75 
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3-1 1 
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0-74 


3-2!i 

2-13 

10-77 

O'OO 

on 

Il'Oti 

0 04 

0-09 

(>-■2 

0-74 

0-47 

0-18 

0-52 

(i-.'fS 

O-Jli 
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0-10 

0-58 

(Vl!l 

0 g.8 

0-24 

0-02 

0-lS 

0 1.18 

0-01) 

OO.'i 

0-03 

0-05 

83'lo 

82-74 

90-2.5 : 

93-72 

75-3S 

lOO'UU 

loo-oo 

100-00 

100-00 

100-00 

O'U 

0-T2 

0-09 

0-09 

0-13 


Cachar and Sylhet. — The tea in the Surma valley (Oachar and Sylhet) CAcbAr ani 
was originally planted almost entirely on small hills [teelaa) which occur over 
almost all these districts, and which were surrounded by low-lying fiat land, 
oiten swamp. Much of this low land was in later years found to be perfectly 
capable of drainage, and when drained formed very rich beds, sometimes of 
peat, sometimes of black soil highly charged with organic matter. Tea has 
been found to flourish exceedingly on the.se so-called “ bheel soils, which pro- 
duce enormous crops of low-quality tea. In Sylhet in addition to these types 
ol land, much tea has been planted on plateau land very similar to that in the 
Brahmaputra valley. The “ teela ” and hkEcl" soils of Cachar and Sylhet are 
typified in the following analyses : — 


— 

VirL'in 
•' T’ll'i ” 
.'Oil. 

CA'-har. 

“ Tiil't " 
Mill, 
Cat'liar 

i ‘eat 

“ JShM " 
>Oll. 

i'eat 
" Bf.ecl 
suil, 
rachdr. 

Bhr.V' 

Mill, 

Cai-har. 

Organic flatter, etc. 

10-15 

5-33 

51'7fi 

40-56 

15-02 

O.xide of Iron 

5-19 

2 m 

0*95 

1-20 

3-52 

Alumina 

4-34 

»i0fi 

5-&4 

1 1 -57 

9-08 

Lime . . y 

0-09 

OOfi 

010 

0-07 

0-21 

ilagnesia . . 

0-72 

0-33 

0-‘2S 

0-34 

1-14 

Potash 

0-50 

0-32 

0-3i 

0-58 

0-79 

Soda 

0-22 

0-14 

0-21 

0-20 

0-27 

Phosphoric .Acid 

0-11 

0-00 

0 '20 

0-25 

0-12 

Iiis-oluble Silicates 

78-08 

84-80 

40 *20 

45-17 

6s -3. 5 

A’itrogen . . 

loo-Oo 

100-00 

100 00 

100-00 

100-00 

0-21 

0-12 

‘2-37 

1-17 

0-44 
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Propaga 

tion. 


Tlir- tea ianil »jt Chittagong iV'-emble^ that m vSvliie: 

Duars, Terai and Darjeeling The Duar-' anil Ter.n, (listiicCj Kiiiu’ in u 

strip 10 miles or more wide at the foot of the Himalaya, south from Sikkim 
and Bhutan, contain soils of •=-everal types. The most characteristic is. however, 
a huge bank of stiff and yet porous red soil on which lie some of tlie most success- 
ful tea estates in India. In Darjeeling the land difl'ers fruiii the foregoing in 
not being alluvimn, but formed m situ from the rocks of the di-rricts It is a 
clayey and yet highly porous soil, which is rich in mineral plant-food ci'iistituents. 
The folio ^^dng are analyses of type soils from the Duat'^ and Darjeelin'^ : — 



1 L. iliK 

F..1 yniii 

D rjt-e-.L,'.’ 

LC[rie-iis„- 


l'. I* .I**' 

.ju. Oa..:-. 

" '.1 


Organic Matter, etc. 

ST 3 

U't31 

li - 7 S 

0-32 

Oxide of Iron 

0-27 

(;! i 2 

7'84 

— 

Alumina 

10!l(i 

1 1 •02 

11-78 

11-98 

Lime 

oto 

0'02 

0-40 

0-15 

Magnesia 

M(i 

0-81 

0-91 

0-68 

Potash 

0 - 7 h 

0-77 

0-87 

0-65 

Soda 

Ol.-^ 

0-34 

0-23 

0-13 

Phosphoric Acid 

01(5 

0-11 

0-12 

0-11 

Insoluble Silicates 

7108 

(5 7 -.50 

00 27 

76-98 


lOOOU 

100-00 

100-00 

100-00 

Xitrogen . . 

0 '20 

0-20 

O'lo 

0-23 

South India. — The soils 

o£ the remainder of the di 

5trict5 or 

Nnrtli Ind 


hardly call for remark. Those of the south country — the Xilgiris. Travancore 
and the Uhnaad — are as a whole characterised by a large proportion of clay, 
and yet by a very granular texture. They are all hill soil.-^ probably formed in 
situ. The analyses {due to Bamber) of two fairly typical soiU from Travancore 
are shown below ; — 


— 

Inri'i. .CreTv-i . 

Trir till or*» TV . •^oii. 

Jloisture 

S 

lO-OO 

Organic Matter, etc. 

16-20 

12-00 

Oxide of Iron 

8-40 

10-00 

Alumina . . 

13-99 

16-02 

Lime 

0-12 

0-46 

Magnesia . . 

O'oO 

1-04 

Potash 

0-11 

0-46 

Phosphoric Acid , . 

0-02 

0-02 

Insoluble Silicates and Sand 

52-00 

50-00 

Xitrogen . . 

100-00 

0-36 

100-00 

0-16 


PROPAGATION. — The tea plant is invariablv i^rown from seed. 
Attempts to propagate on a large scale from cuttimrs or bv laverings 
have never been very surressfui. It is diffienlt, in fart. to get the c'uttini's 
to strike, and the uietho<l of layerinsj does not allow of rapid enough in- 
crease of plants to be ever used. The real reason, however, of the avoid- 
ance of these methods is the ease with which plants are arown from seed : 
and for supply of seed, special bushes or even special seed-aardens are 
reserved. 

Seed.— Plants used for seed-production are alloweii to grow naturally, 
without any prutiing. They tha-. form trees up to 30 or even iO feet high, 
more or less resemblina a poplar in .shape. The ” Chuia " plant is, how- 
ever, an exception, and rarelv grows to a height of more than 10 or 1- 
feet. All the forms flower in North India from .September, and the fruits 
take a year to come to maturity. A .second small lot of flowers often 
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forms in Februarv ami March, The seed is procurable about November, 
collected in the latter half of October, and packed for transmission in 
almost drv soil. A box containing 40 lb. of shelled .seed will usualiv 
weigh from 120 to 180 lb. The seed does not keep w'ell. and ought to 
be sown as soon as possible after being plncked. It has often been upheld 
that the seeds being rich in oil might be svsteinatically collected and 
sold by the planters as an additional source of revenue. 

Nurseries . — The sowing is now almost universally made in nurseries. 
The seed, sometimes pretiously germinated, is deposited at either 4 or 
6 inches apart and 1 inch deep. A piece of particularly good laud is 
chosen, and formed into beds from 3 to 5 feet wide. Such a nursery 
must be well drained and very careful attention given to the preparation 
of the soil, w'hich should be raked as for a flower-bed. If previously 
under tea culture, the land must be richly manured with cattle-duns. 
If the situation is hot and dry, the beds should be covered with grass 
immediately after sowing ; in any case water must be accessible tor 
watering the nurseries. Forty pounds of seed may be expected to give 
about 10.000 plants, and w'lll put about 2 to 24 acres of land under 
tea. As soon as the young plants are visible above the surface, the 
beds should be shaded by raised frames covered with grass or mats, be 
frequently weeded, and, if the weather be drv, watered in the evenings. 
As a rule, the plants sown in the nurserv in November or December 
can be planted out in the following May or June (six mouths old 
planting), or when a year old in the following November or December. 

Preparation of Land . — In order to emsure a good result, it is necessary 
to bestow much care on the preparation of land for tea. If it has previously 
been under forest, the whole of the trees should be cut down, the stumps 
removed as far as possible (since many of them are liable to cause root 
disease in the tea), and the land hoed carefully all over. If grass land is 
to be planted, the roots should be carefully removed when the land is 
being hoed up. If hillsides are to be put out, it is ad%’isable to arrange 
before planting for terraces, rumiing along the contour of the slopes. If 
stones exist in the soil, they should be brought to the surface and utilised 
m making the terraces. On level land the lines of drainage should be 
arranged, and. where necessary, narrow drains, 3 feet deep, put in before 
planting out the tea. 

Planting Out . — These arrangements having been completed, plant- 
ing can be commenced. In order to secure regularity, lines must be marked 
out and the seedlings placed at definite distances apart along these lines. 
What these distances should be varies with the type of plant, the richness 
of the land, and the method of planting. Speaking generally it is not 
to put the plants nearer than 4 feet apart in any direction, nor wider 
than 5 feet apart. If planted in rows at right angles to one another 
(square planting), this means in the one case 2,722 and on the other 1.742 
plants per acre. Four and a half feet apart is perhaps the most generally 
advisable, equal to a little over 2,000 plants per acre. In recent years 
It has become usual to plant in rows at an angle of 60 degrees to one 
another (triangular planting), thus making the plants equi-distant from 
each other. In this case a distance of 5 feet between the bushes gives 
a number of plants per acre about equal to that obtained at 44 feet apart 
in square planting, and is thus to be preferred. When the spacing 
and condition have been decided upon, lines should be formeil, and stakes 
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placed at deliiiite distances on the^e lines, to mark where holes are to 
be iluc and the plants to be placed. Prior to planting out a hole should 
be dug at each of the stakes at least a foot deep and 10 inches wide, 
and the voung pilants then removed from the nursery and deposited in 
the prepared holes. 

Period of Tramplantiitg . — Planting luav be done either when the 
seedling' are <1 mouths old or when they have been in the nursery for 
a vear. L nder onlinarv i iivumst.iiices 6-months planting is graduallv 
being more and more ailopted. Under this system the plants are taken 
Irom the nursery when 4 to S inches high, and have a small ball of earth 
6 to 8 inches deep attached. Thev are conveved to the holes which have 
been made reailv. as above ilescribed. but if the ends of the tap-roots 
are seen protruding or bent they are either straightened or nipped oflt. 
Each ball of earth with its plant is then placed in the centre of a hole, 
loose earth filled in all round, and rammed down moderately. If the 
rain follows imraediatelv the oiilv attention required afterwards will be 
to see that weeds are cleared all round the plants, and that the surface 
earth is kejit loose. If rain does not come at once, the plants will need 
watering. If planting he done with older seedlings in November or 
I)pceiTibMr it is necessary to have a very much larger block of earth (at 
iea^t 12 iig-hes 'Uep and 6 im hes in diameter) attached to the root, and 
correspondiiiklv iaraer holes in which the seedlings are to be deposited. 
In tins case, the piantinu take' place in the dry weather, a considerable 
quantit” ot water -hould be given, and a mulch of drv grass placed 
aroui'.'i the plants. 

In pfi.ntiiLS.'. acc'tding t.> one m t)ie best and uKist recent authorities (C. 
B.ild. Ti.n. ./* CuUkk nod Mnnnt.. C.ik-utta, I'jOlI. 09), tlie following rules 

-IkiuM be .ili'erved. viz.: — 

•■b'l The end of tap-root may be out clean off, but it must not Vie bent or 
doubled up. 

■■ (h) The plant must be placed so tliat the collar is level with the surface 
of the ground. If placed too high, some of the roots will he exposed; if too 
deep, the bark of the stem will be mjiired by being buried. The plant should be 
at the same depth in the grovmd as it was in the nursery. 

■■ (cl The laterals should be spread out. not driven into a clump round the 
tap. 

“ The liole sliould be only one-third filled with earth, which is then pressed 
round tlie plant by han<l : one-third ni<*re f.iled and trodden or rammed moder- 
ately. and the r.'m,i:nmg third rilled in hut left cniite loose.” 

Drainage. — Mention has alreadv been made of the necessitv for drainage 
on most foa soils. the flat or iiearlv flat land, the drains should be at 
lea't 3 feet deep, as narrow as possible, banked up a little on the sides 
to prevent the water running off the surface into the drains, and should 
follow tfio n.ttura! course of the drainage of the laml. For ordinary tea- 
soils they should he from 30 to 60 feet apart. On slopes the object 
of the 'Iraiiis i... not only to cause percolation of the water, but also to 
prevent wash ot soil. Thev should hence run along the contour of the land, 
.mil be slightly banked up on the upper side. At intervals, main drains 
(runuing dc’Wn the slope and thus crossing the contour drains) will he 
reij'iirerl to Carry awav the water. [Cf. Mann, Treat. Deter. Tea in Ind., 
Ten .I'Wne., 1906. No. 4, !S-12.] 

Hoeing.— -\n all the ilistncts of Northern India it is found that carefid 
lioeuig ol the land is needed from the earlv davs of the plantation, both 
in order to prevent the growth of weeds ami to keep the surface of the 
lacci loose. Mith yourg })!ants the principal cultivation (apart froffl 
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keeping the weeds down) is done by frequent loosening of the soil to a 
depth of 3 inches and for a distance of 12 inches round the bushes. Among 
tea more than 2 years old, the following hoeinga may be said to be usually 
required : — 

(a) A deep hoeing at the commencement of the annual dry weather dumber of 
— at least 8 inches deep — should be given. This preserves the moisture 

in the lower layers of the land, during the drought which follows, as 
well as softens the soil and thus prevents the formation of a hard pan 
near the surface. 

(b) From 4 to 6 light hoeings per annum. Each of these loosens 
the soil to a depth of about 4 inches. They should take place at intervals 
of about 6 weeks. 

In South India and Ceylon, owing to the extremely granular character 
of the soils, and to the fact that there is no long season of drought such 
as is experienced in Northern India, much less cultivation of the land 
is done than that above recommended, the hoeing being replaced in a 
great measure by hand-weeding. 

41anure.— Manuring is not usually needed for some years after a Manuring, 
plantation is started. Nitrogenous fertilisers are then principally required, 
best in the form of organic manures, and nothing is better than cattle 
manure, if it can be obtained. The cattle manm'e generally to be had FamiTard 
in India is extremely poor, and so twenty tons per acre would not be an 
excessive dressing. Little more than a third of that quantity of good 
staU-fed dung would be of equal value. With the cattle manure all the 
waste materials of the tea estate, such as the wood-ashes (if wood is burnt 
mthe factory), the thatch, the sweepings from houses, etc., are mixed and 
heaped together in special manure sheds and thus made ready for use. This 
so-called cattle manure is best applied early in the year, before the first 
hoeing of the season. In default of cattle manure, oilcake — usually Chemioii 
from castor or rape seed — has given the best results, and is now used 
largely both in the districts ot North and South India. It is commonly 
applied broadcast, at the rate of about half a ton per acre. In Ceylon 
a good deal of artificial manure — chiefly superphosphate anti basic slag 
with or without sulphate of potash— has been and is being used, but the 
application of such manures has been elsewhere on a very limited scale. 

P/- Pests and Blights, etc., 119-34 : Mann and Hutchinson, Heeleaka 
Exp. St., Assam, in Ind. Tea Assoc., 1907, No. 2.] 

recent years very good results have been obtained by green manuring. Green 
The plant chiefly employed in North India has hitherto been I^fio.'teofu.s 
Miinfjo, which is sown broadca.st in April or May at the rate of 40 lb. 
of seed per acre, and is hoed into the land after 6 to 8 weeks. Other 
plants have been suggested for the purpose, and from recent experiments 
It seems probable that good results maybe obtained with frofaltirid 
and Sestxniia rtnuiiihiiuf. In Cevlou the best returns have 
oen given by the use of Crotula rin sfriotti as a green manuring 
Wop, but the ground-nut {Arar/tis fit/ttot/tra) has also been emploved. 

*^ps of the dadap tree {Eri/f/ti’iiitt /if/io.t/terinn) have been planted shaJc-tre<s. 
and the growth periodically pruned off and buried. It is essential, how- 
over, that the stumps should not remain in the tea for more than 
one year, as othertvise they are very apt to cause stump-rot. due to the 
ungus liitselliiuu riiilifiixn'ilu. The leguminous bush Tejthru.sia 
eutuVitUi has been used similarly in Iinlia, but this is grown from 
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seed, and the bushes retained in the land tor 3 years. [C/. Mann and 
Hutchinson, Green Manuring in Tea, l.c. 1906, No. 2.] 

Certain trees growing among tea are found to be beneficial. The best 
of these i.s stijm/rifa, but Jialbet-ffiii anKaniira has given 

similar results. These are planted from 40 to 60 feet apart throughout 
the garden. The lower branches are annually removed, so that the shade 
given may be as light as possible. [Cf. Pests and Blights, etc., 136-47.] 
Pruning. — The pruning of tea is an extremely technical process which 
can hardly be adequately described in a general notice such as the present. 
In nearly all the Indian districts it is an annual operation, and in 
North India is always carried out between December and March. In 
South India and Ceylon the time is not nearly so fixed, but if possible 
it should be always done during the non-growing period of the plant. 
Commencing with a tea seedling, one of the best svstems of pruning on 
the plains of India is perhaps as follows : — After the tea seedlings have 
been on the ground 1 to 6 months (according to whether they have 
been planted out at a year old or at 6 months old respectively) they 
should be cut down in December or January. If of the “ Assam ” in- 
digenous type this should be not lower than 6 inches from the ground ; 
if of the “ Manipur,” 6 to 8 inches. Ea(L plant ought then to throw 
out. from the stump, 3 or 4 .stems, which are allowed to grow for 2 years 
before being pruned again. Then when thev are 3 years old from seed, 
they are cut at 14 to 18 inches from the ground. After this, each year’s 
pruning will be at a point from 1 to 2 inches above that of the previous 
year (light pruning), until the yield begins to fliminish, when it will be 
necessary to cut back to 12 to 15 inches from the ground (heavy pruning). 
This ought not to be necessary till the bushes arc more than 10 years 
old. At a later age, if the bushes are found to give a very low’ yield, it 
may be necessary to go even lower than this, and even in extreme cases 
to cut the bush down level with the ground (collar pruning), but this 
should not be necessary till after many } ears, if the garden be properly 
cultivated, manured and plucked. 

In light pruning it is important : — 

(a) To leave only a small length of new w'ood, sav not more than 
2 inches all over the bush. 

(b) To cut the shoots at the sides of the bushes to the same length as 
those in the middle. 


(c) To remove everything which is not likely to yield a new vigorous 
shoot in the following season. For e.xamnle, remove all dead branches, 
all gnarled twigs and crow’s-foot formations (clumps of imperfectly formed 
shoots), all trailing .shoots on the outside of the bush, and all small useless 
twiggy shoots throughout the bush. 

E’lt-t’t' of At high elevations growth i.s very much slower than in the plains, ami 

i.umi._. heavy pruning will naturally be much less freijuent than umler ordinary 

conditions. And moreover there appears no doubt that growth made 
inimeillately after heavv or collar pruning gives a much lower grade of 
tea than can be obtained after light pruning. As the tea grown at the 
high elevations of hill dnstricts usually depends for its commercial success 
on its hiiih quality, heavy pruning is generallv avoided as tar as possible. 
[(.'/. Pests and Blights, etc.. ; Mann, Erper. Heavg Pruning in Assam- 

in I/id. Ten As.sor., 19U7, No. .3 ; aI.so Factors Deter. Qualitg of Tea, l-c, 
1907, No. 4, 17.] 
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Plucking.— The annual course of plucking, after light pruning, is piuckinv 
about as follows : — When the tea has been pruned, new shoots be^in 
to grow, and after 2 to 3 months have attained a length of 9 inches^or 
more. At this stage the bushes can be “ tipped,” that is to say, the 
first lot of leaf may be taken off, the object not being so much to get 
the leaf as to force the production of secondary shoots on the plant. 

This “ tipping ” should be done when there are, on the shoots of the centre 
of the bush, on the averaqe 6 leaves, without counting either the unopened 
tip-leaf nor the so-called janum'’ leaf (really a bud scale) at the base of 
each shoot. Then the topmost two leaves may be plucked off, the plucking jietiio,! 
being done not by pulling, but by breaking (or nipping) the shoots with 
the thumb-nail. The level at which the average shoot, in the centre of 
the bush, is thus to be plucked is fixed, and it is a plan often followed to 
let the pluckers have a stick cut to the required height as a measure. Ueisure. 
Nothing is then plucked under this height at any part of the bush. 

This tipping forces a secondary growth from the axils of the leaves flushing, 
on the original shoots, and after about 3 weeks the seoondarv growth 
is ready to pluck, the uppermost 2 leaves and the unopened bud only 
being taken, and 2 mature leaves left on each of these secondary shoots. 

This plucking brings about the growth of a third series of shoots which 
rise from the axils of the leaves on the secomlary growth, and on these 
one mature leaf is usually left behind when plucking the voungest “ two 
leaves and a bud ” as before. A fourth, fifth, si.xtli and seventh series 
of shoots arise in similar manner, and are known as ” flushes.” Eight 
distinct series of shoots is usually the largest number given bv bushes in 
one season. 

In the early part of the season the pluckings are almost coincident 
with the growth of the " flushes.” After this they are much more fre- 
quent, and bushes are usually plucked from 20 to 30 times during the 
year, at intervals of from 7 to 9 days, during the greater part of the season. 

As has already been said. 4 mature leaves ought to be left on an average 
shoot in the first plucking, and nothing plucked below this level in the 
bush. The use of a levelling-stick is often continued for the first three Prem,uur.! 
or four pluckings of the season in order to prevent the premature plucking 
0 the weaker shoots. Two leaves should be left behind in pluckiiu; the 
secondary growth, and one leaf in the next few pluckings at least, after 
w ich the shoots can be safely plucked as thev grow. [L'}. Maun, Factors 
^eter. Qualitij, in Ind. Tea Assoc., 1907, No. 4, 19 et seq.'\ 

Seasons. It is essential to leave plenty of growth below the plucking- Seasons, 
eve in the earlier part of the season, and especially so after any heavy 
growth and health of the bush are only secured bv allowing 
a undaut leaf to remain. Many fine tea estates have been seriously 
f ainaged by plucking off too much of the spring growth. 

11 Assam, and in fact North-Plast India in general, plucking com- 
ences about the end of March in each year. July, August, September 
t e first half of October are the months of greatest yield. Alter that 
line the crop gradually diminishes, and in Upper A.ssam plui kliig ceases 
or e season about the middle of December, while in Svlhet it mav 

The yield at each plucking iluting the height 
rf 1 from good yitdding mature tea may go up to about 120 lb. 

eat per acre or even more, giving about 30 lb. of made tea. 1(7. 

Pests and Bliqhts, etc., 101-18.] 
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Yield. — The object of the tea-grower is to get the maximum number 
of young shoots on the bushes in each year, as it is onlv the two, three, or 
at most four youngest leaves on any shoot which can be made into tea. A 
very small leaf crop can be obtained, under the system of pruning already 
set out, in the second year after planting ; in the third year about 150 lb. 
per acre ought to be "obtained, if in the plains. By the sixth year the 
tea (on the plains) is yielding a full crop, which varies, according to the 
soil, from 400 to nearly 1,000 lb. per acre per annum. Any crop above 
700 to 800 lb. per acre is very abnormal, and due to special conditions. 
The average on the plains of India is rather under 5(X) lb. per acre. 

Deterioration of the Tea Plant. — This subject has been so fully dealt 
with in recent publications that it may suffice to give a reference to the 
literature. [C/. Watt, Pests and Blights (1st. ed.), 155-60 ; Mann, Treat. 
Deter. Tea in Ind., Tea Assoc., 1906, No. 4 ; also Renov. Deter. Tea, in 
Agri. Journ. Ind., 1906, i., pt. ii., 85 96.] 

Enemies of the Tea Plant. — The tea bush is attacked by quite a 
legion of pests and blights, but owing to the fact that the tea crop is a con- 
tinuous one for 8 or 9 months in the year, it is rare indeed that it is whoOy 
destroyed. In the worst cases the yield is reduced possibly 20, 30 or 
even 40 per cent. In spite of this fact the damage done is in many cases 
extremely serious. For a complete treatment of the enemies of the tea 
plant the reader is referred to technical publications (more especially 
the Pests and Blights, etc., 165-416). All that it is po.s.sible to attempt 
in this work is to furnish a list of the more seiii ms pests and blights. 

Red Spider. — The pest which is almost always the first to appear 
in agardeuis the “Red Spidet” (Tef ro it i/rh ii.s hiorii/iifas. Wood-Mason), 
a small red mite which sucks the leaves in the hot, dry weather of April, 
May and June, and afterwards, if dry weather continues. This leads 
to the checking of the growth and the weakness of the new shoots, and, 
hence, loss of crop as well as thinner and less vigorous wood as a basis 
for the next year’s growth. The use of sulphur, applied by dusting 
on previously wetted bushes in February and March, is becoming very 
general as a means of counteracting this pest. [Cf. Pests and Blights, etc., 
348-59.] 

Mosquito Blight. — The insect which causes by far the greatest damage 
to tea in India is, however, the so-called Mosquito Blight {^Hetopeltis 
theivora, Waterhouse). The losses due to this pest may be put down 
at 7 or 8 lakhs of rupees per annum. The insect itself is a capsid plant- 
bug, which passes the whole of its life-history on the tea bush, feeding 
on the leaves. It works by puncturing the youngest leaf and sucking 
the juice. The leaves thus quickly become a mass of brown, dry and 
withered material. It can be apparently combated and almost entirely 
eradicated from isolated gardens by spraying the bushes soon after 
pruning with kero.sene emulsion and having a squad of children catching 
the insects throughout the year. Such a method is expensive, but has 
well repaid the cost on estates where mosi'juito blight has been serious. 
[6'/. Pests and Blights, etc., 247-85 ; Mann, Variaf.ion.s in Helopeltis theivora. 
in Mem. Dept. Agri. Ind. (Entom.), i.. No. 4.] 

Oreen Fly . — The growtli of the shoots on the tea bushes is often 
greatly retarded in the early part of the year, apparently by the activity 
of a ja.ssid bug ((’filorifii jfttre.srens, Fahr.) known in the tea districts 
by the unfortunate name of the “ Green Fly.'' It seems to completely 


228 



t'ESTS AND BLIGHTS 


CAMELLIA 

THEA 

Manufacture 

stunt the second, third and fourth flushes of the season chiefly, but has 
the compensating consideration that the tea made from shoots so stunted 
is invariably of higher quality than when they grow freely. No method 
of dealing with this pest has yet been devised. [Cf. Pests and Blights, 
etc., 286-92 ; Mann, Factors Deter. Quality Tea., Irid. Tea. Assoc, 1907, 

No. 4, 16.] 

Caterpillars . — The number of caterpillar pests of the tea plant i.s 
very great, those of the Psi/e/iiiltf and Lhiineoiliitif being perhaps 
the most numerous and most injmious. Little more than systematic 
catching has been attempted against these. Scale insects are of little scale iiLseots. 
or no importance in the plains, but become serious at higher elevations. 

The brown cofioe-bug {Leetniiinit fieiuis/t/iei-ietiiii) has done serious 
damage in the Nilgiris, while in the north of India the most common 
species are f’/i ioiiti.s/ti.s t/ie<i‘, Eriaeliitoii their, and Cn etefiii 
ilecorelfii. [Cf. Mann and Antram, Red Slug, in hid. Tea Assoc., 1906, 

No. 5.] 

Red Rust. — Among blights of vegetable origin perhaps the most Vegetable, 
serious and widely distributed is the so-called “ Red Rust,” caused bv 
an alga (Cephiileiiros l•i^■esrell.'<, Kunz.), which attacks tea of deficient 
■rigour almost everywhere and kills nearly all the shoots on which it occurs. 

[Cf. Mann and Hutchinson, Red Rust— a Serious Blight of the Tea Plant. 
in Ind. Tea. Assoc.. Calc., 1904, No. 4.] Its treatment consists largely in Treatment, 
increasing the vitality of the bushes by manuring, better drainage, and 
improved methods of pruning and plucking, but in serious cases Borde.\ux 
Mixture, applied to the bushes immediately after pruning, is also advised. 

[Cf. Pests and Blights, etc.. 396-408 ; Maun and Hutchinson, Red Rust of 
Tea, in Mem. Dept. Agri. Ind. {Botany), 1907, i., No. 6.] 

Fungous Blights. — Thread Blight, caused by a fungus {Stithinn iiitninn. 

Massee) on the leaves and twigs of the bushes, has done considerable 
damage to individual plants, but can be got rid of by treatment with 
sulphide of lime (made by boiling lime and sulphur together in water). 

Grey Blight {Prsfutozzin </iir/iiiii, Desmaz.) is the most serious leaf- 
blight of the tea plant, and is very generally distributed. Blister Blight 
[E.robii.siiiiaiii rej-uns, Massee), another fungus which attacks the leaves 
and green shoots, is fortunately lestricted to a small area at present ui 
Upper Assam (Mann, Ind. Tea .4ssoc., 1906, No. 3). Tea Canker {Xrrfriit 
sp.) destroys both young and old tea stems, more especially in damp situa- 
tions. Lastly, Root Rot {linsrlliniii railirijirrilii) causes the death of 
large numbers of bushes, more particularly round the dead stumps of 
certain trees. 

Ha-ving dealt with Cultivation as fully as the available space will 
allow, It is now necessary to consider the methods presently adopted for 
the manufacture of the leaf into the commercial article Tea. 

MAXUF.ACTVRE OF TE.A. 

the methods pursued have undergone a complete change in practice, Manu- 
if not in principle, by the introduction of machinery. Previous to 1860, faeture. 
and almost entirely previous to 1870, hand labour was exclusively em- MSfuery'.’" 
ployed to prepare the leaf for market ; now (except for an occasional 
garden at the conimmicemeut of the season) the whole work is done by 
machinery, much of 'which is largely automatic. The machines usc'd for 
t e several processes in Black Tea preparation have been produci'd by thre - 
or four inventors, and the name.s of Kimnond, Jackson and Davidson 
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alino.st entirelv cover the field. It is not proposed to deseribc here the 
older methods of tea manufacture by hand, since these can be found in 
nianv of the books already referred to. but we shall limit attention to 
tho.se at present in vogue. [Cf. Watt. Jonni. Roij. Hort. <Soc., 1907, 
xxxii.. 911-3.J 

Grades of Tea. — The tea-leaf when plucked may he manufactured into 
various clas.ses of tea. Black Tea. at present, absorbs almost tin- whole 
of the leaf produced in Inilia. The preparation of (Ireeu Tea has made, 
however, considerable progress in the past five years, largely owing 
to the invention of speci.al machinerv for its production and partly to 
the depressed prices obtainable for Black Tea. An effort has recently 
been put forth to introduce the m.inufacture of Oolotti; teas into India, 
but so far with no succe.ss. A small <[uantitv of Brick Tea is made by 
a few e.states in Darjeeling and Knmaon. for the Tibet and Bhutan market. 
■■ Letpet ” or Pickled tea is prepared in Burma and on the hills lying 
between that countrv and A.ssam. Thi‘se various grades of tea may be 
separately dealt with : — 

1. Black Tea. — Withering . — The leaf, plucked as alreadv described, 
is brou,ght in from the e.state, and immeiiiatelv spread as thinlv as possible 
in a cool and sfiadv house on travs of hessi.ui. banihoo. or wire netting to 
■■ wither." In the cohler hill distnct.s this operation is nearlv always 
conducted in lofts, situated over the fai tore itself, which can be closed 
and wanned with hot air. In the plains similar lofts, fitted with 
fans to ilr.iw the air over the tea. are sometimes used, but the general 
consensus id opinion seiuns to be that when such lofts ,ire used to shorten 
the withering bv rai.sing the teinper.iture above SO K.. the (piality of the 
tea invariablv suffers. In the districts proiliicing tlu' best-grade tea 
(Upper Assam) the withering is altnost luitirelv c.irrii'd on in house.s open 
to the otitside air. Lofts in which hot air cati be introduced are. however, 
very useful in eu.«uring that the witheritig is completed within a reasonable 
time, for the leaf mu.st wither until it is flaccid, and it this takes too long, 
the tea is always inferior. At a temperature of F. the ideal time 
required for withering is about 20 hours : if delayed beyond that time a 
lower-grade tea is almo.st inevitable. If not flaccid at the end of the 
withering time it is a common cu-stom to allow the leaf to remain for thirty 
hours, when it mu.st then bo taken away and rolled. The process of wither- 
ing is a very important one in tea manufacture ; if well carried out, the 
amount of tea ferment (enzijme). which afterwards causes the change in 
the leaf termed " fermentation,” nearly <loublc.s in quantity during the 
operation : the soluble matter in the leaf considerablv increases as well 
as the tannin, to which the pungency of the fini.shed leaf is due. 

Rolling. — W hen, by withering, flaccid leaf has been produced, it is 
ready to roll. Thi.s operation was formerly carried out bv placing the 
witlicrefl leaf on a table, where it w.a.s rolled to and fro under the 
pres.-'iire of the hands, till the juice wa.s jire.-^sed out on to the surface of 
the leaf, and the material well twi.sted. .Vs the pressing out of the juice 
from the < ells into contact with the air Is the essential jiart of the process, 
it was .soon ajipareiit that a mai hiiie might be devi.sed whiidi would bring 
about this result ami allow of a much larger amount of leaf being treated 
at onci'. H ence during the last fortv vears there has been invented a 
coii.st.iiit -uc( essioii of macliines. The earlier ones, bv trving too closel} 
to imitate hand rolling, were manv ot them eiimbrous and unwieldy, but 
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gradual improveiiUMit ha'; taken jdace, and tho^e now in use leave little 
to be desired except the inakini; of the process lontiuuous. In principle, 
all the machines work by rubbina the leaf between two surfaces either 
rotating in opposite directions or workinit at riuht angles to one another. 

Ill some case.s the pressure on the top of the leaf is supplied bv the weight 
of a large quantity of the leaf itself ; in others, and more comnionlv, by 
a special heavy lid to the machine. Bv raising or lowering this lid. the 
pressure on the rolling leaf mav be altered, and the amount of juice ex- 
pressed diminished or increased. Other things being equal, the lighter 
the rolling the more juice remains in the cells, and a pungent light-liquor- 
ing tea is obtained, in which the whitish colour of the ininiatiire tip-leaf is 
only slightly stained, thus giving a )irettv-looking tea. full of ” golden tip.” 

If the rolling be hard, much juice is pncssed out. the golden tips largelv 
disappear, and a much darker liipior i.s .iffonled bv the tinished tea, but 
one with more '■ body ’ and less pungeiicv. The time taken bv this 
operation varies from a (|uarter of an hour to an hour or even more. 

Often the rolling is partly carrieil out, and the leaf is then sifted through 
rotating sieves. The finer portions (containing most of the golden tip) 
are not again put in the machine, while the coarser jiortions arc subjected 
to rolling under a greater pressure. 

The juice has heeii hroiight into cont.ict with the air hv rolling : now 
occurs the su-callecl ■' ferment. itioii. " Before the rolling is conifileted 
the edges of the leaves and the ends of the stalks have begun to change 
from a green to .i brown colour, and to taki‘ on an altered .smell. This is 
the coiiimeneenieiit of the letmentation. wliieh is allowed to go on from ivnis’iiutinti. 
two to six hours aeconliug to the eoiiditioiis. For this purpose the rolled 
leaf is spread out about one to two im hes thick in a moist, cool, darkened 
room, unilor conditions of the greatest eleaiiliiiess possible, and allowed 
to remain there. The material ijuiekly becomes brown, and commences 
to smell like finished tea. The end of the operation i.s judged by the eye 
and the smell, and requires a guoil deal of experieiiee to decide. The final 
product .should be cojifiery brown in colour, like a new penny, and should 
have quite lost its leafy smell, taking on. as has alreadv been said, that of 
finished tea. The changes which take place during the feriueutatiou are 
still very obscure, anil it will be better to leave their discussion till a 
little later (see p. 238). 

Firing. — Fermentation finished, the leaf must he drieil or fired as quickly Firing, 
as possible. Formerly the firing was done over clear charcoal fires : now 
machines which make use of a current of hot air are e.xeliisively emploved. 
ihe earliest invented .simply placed the leaf in travs through which a 
current of heated air passed, by natural draught, and as each tray was 
dried the material was removed and replaced. Now such machines are 
chiefly eiujiloyed fur finishing the tea-firing, and the greater part of the 
"ork is done on large automatic machines working with .strong currents 
air induced by fans. They are eajiahle. some of them, of drviiig as 
milch a,s two hundred pounds of tini.shed tea per hour. The maeliiiies 
Used for this purpose are simple in eonstruetioii. and though ingenious, do 
not embody any new principle of drving. The ■' tiring ” is usually eoin- 
menced at a high temperature, the air entering the iiuiehine being often 
'ept at from 220 to 210 F., though naturallv the drying leaf itself never 
reaches this temperature. xVfter the drving is about tliree-quarters 
completed, a somewhat lower temperature is employed, from 180“ to 
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200" F. It IS essential that the whole ilrving .shoulil be carried out as 
rapidly as possible, since if protracted, much of the pungency of the tea 
is lost. 

Gradiasr . — After drying, the tea i.s graded. The marks known on 
the market arc — " Orange Pekoe,” " Pekoe,” " .Souchong,” “ Congou,” 
etc. These are old Chinese terms, but now used somewhat loosely on 
the suppo.sition that certain leaves on the shoot form the bulk of the 
grade named. Thus the unopened tip (bud) and the first opened leaf 
are generally .supposed to constitute the ‘‘ Orange Pekoe.” the next in 
descent is the " Pekoe ” leaf, and .still lower the “ Souchong ” leaf. The 
grades, however, are now merely commercial terms which have little 
relationship to any particular leave.s. There is a corresponding class for 
the fine particles or so-called Broken ” leaf of each grade, which 
generally gives a stronger tea than the gracle itself, and is hence higher in 
price. The principal market names in use at present are : — 

1. Broken Orange Pekoe. 5. Broken Pekoe Souchong. 

2. Orange Pekoe. 6. Pekoe Souchong. 

3. Broken Pekoe. 7. Broken Tea. 

4. Pekoe. 8. Souchong. 

In addition there is a grade known as Fanning.s,” composed of the 
very small and light fragments of leaf not capable of being placed under 
anv of these names, and " Dust,” the extremely fine portions got out by 
sieving through a tine-mesh .sieve, hut even this lias still a market value. 
Ill the Keiv bulletin (June 1890, 109-2) will be found particulars of the 
Hankow manufacture of the compre.ssed tablets of the common tea-dust. 
These are said to be used throughout Russian Siberia. 

These various grades are. obtained from the tea just after being fired 
and by systematic sieving through sieves of various sizes, generally 
machine driven, coupled with the passage of the tea through “ breakers ” 
or “ equalisers ” in which the coarser leaf is broken down to a uniform 
length. After sorting in this way, each grade is packed separately in 
wooden boxes lined with sheet lead. 

Packing and Tea Boxes . — Almost all the woods fouiid in the tea districts 
have been used at one time or another for making tea boxes. Teak 
has even been imported from Burma for that purpose. For a long 
time toon or 'poma {('eilrnla Touim) was the favourite, but as this became 
scarcer inferior woods have had to be employed. In the Brahmaputra 
valley practically the only timber now used locally for box-making is 
semul {boitihfi.r iiifi/ftharirinn ) ; in Sylhet and Cachar a greater variety 
is still employed, most being cut in the forests of the Lu.shai and Manipur 
hills and floated down the rivers to the saw-mills. There is, however, 
an increasing tendency to import boxes from other countries, even from 
China, Japan and Sweden — chiefly pine. Some patent boxes, made of 
Russian pine in three layers cemented together in oppositi* directions to the 
grain, have in recent years hecoine popular under the name “ Venesta,” 
'■ Acme,” " Columbia.” etc. Their chief objection is their high price. 
Steel chests were introduced .some years ago, but have been abandoned. 
It may be mentioned that the wood of which the chest is made is by no 
means a matter of indifference. Some timbers have the reputation of 
tainting the tea placed in them, giving it a so-called ‘‘ cheesy ” flavour, 
and quite a large number of timbers can only be used after long seasoning 
under water. Chests are always lined with thin sheet-lead, carefully 
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soldered. It is of the utmost importance that the package should be as 
airtight as possible, since tea is exceedingly quick in absorbing moisture Airtight, 
from the air (up to the amount of 16 to 17 per cent.) and then becomes 
rapidly mouldy and uselc.ss. Before packing, each grade of tea is always 
refired at a temperature of 180' to 200° F., and packed while still just 
warm. As put in the boxes, it commonly contains from 2 to 3 per cent, 
of moisture. 

2. Green Tea . — For many years the manufacture of Green Tea in 
India may be said to have died out except in the Kangra Valley and in 
Kumaon. It was formerly made in some quantity, but black tea being 
the more marketable article, the green gradually ceased to be manufactured, 
especially after the introduction of machinery, since no apparatus had 
been de\’ised for greeu-tca manufacture. IVhile the object aimed at in 
preparing black tea is to change the materials in the leaf, by fermentation, 
the green colour becomes brown or black, the astringeiicy is reduced, 
and the aroma altered in character : in manufacturing green tea, the aim 
is to prepare the leaf without any alteration taking place. 

Fermentation Prevented — The first operation ill manufacture is, always, 
therefore, to h(>at the leaf, immediately it is received from the pluckers 
and without anv withering, .so as to destroy the ferment [enzyme] and 
prevent any after-colouring of the leaf, ami at the same time to bring 
the leaf into the soft conditiou r(“i|uirod for rolling. When small quan- 
tities are dealt with, this result i.s obtaine<l by panning. The pan is a 
large cast-iron basin 2 feet wide let into brickwork and with the hinder Pinning, 
part about 1 foot higher than the front. This is heated from below. When 
the pan is “ roa.sting hot a small quantity of leaf is thrown into it and 
kept tossed about by hand so that no portion is allowed to rest on the 
hot iron long enough to get singed. When soft enough it is slightly rolled 
by hand, then panned again, and so panned and rolled alternately until 
the edges of the leaf become very slightly crisp. The leaf thus prepared 
IS then dried off as quickly as possible, by methods and appliances similar 
to those described for black tea. 

Where large quantities of leaf have to be dealt vith, machines have 
recently been invented by means of which the panning operation is re- 
placed by a steaming of the leaf, under pressure, in a rotating cylinder, steaming. 

The steaming must be very short or the leaf gets a boiled-cabbage 
appearance and is then useless, and yet it must be treated long enough 
to ensure the destruction of the ferment. About 1| to 2 minutes under 
a steam pressure of 20 lb. to the square inch is generally sufficient. After 
steaming, the excess of water is usually got rid of in a centrifugal 
machine, though much juice is lost at the same time. Then the leaf is 
rolled slightly in machines similar to those used for black tea. The rolling 
must only be slight, lor broken grades are almost worthless in green tea. 

It is immediately thereafter dried oS as rapidly as possible. 

In order to obtain a green appearance in the final product it has been 
customary in China to “ face ” the tea by rubbing it, when finished, in a 
uot pan with a small quantity of indigo and g^-psum or other similar 
mixtme. In Kangra the Native manufacturers use a small quantity of 
greenish-coloured soapstone for this purpose. But the employment of such 
materials is to be deprecated, and a very fair finished surface can be given 
° Wa by rubbing it in a hot pan alone without any foreign material, 

Which only too frequently a.ssuraes the condition of an adulterant. 
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irrajes of Green Grades oi Green Tea . — As already Stated, ill yradiiii; yreeii tea 
“■ broken grades ” are worth very little. The grades (as with black tea) 
Toung Hyson. are given Chinese names : — “ Young Hyson ” is the finest part of the 
tea, principally made from the youngest leaf on the shoots ; “ Hyson 
No. 1 ’■ corresponds with Pekoe among black teas : and ’ Hi'son No. 2 ” 
is a coarser grade. “ Twaukay ” is composed of the flat broken fragments 
Gunpowder. of the coarser leaves ; “ Gunpowder,” which has the appearance of balls 
about the size of small peas, is formed by the smaller leaves (which are 
very sticky after panning, and hence adhere together and so form them- 
selves into small balls during rolling). The packing is similar to that for 
black tea. 

Te'i”*’ Speaking of green tea, the following passage from Vigne {Trav. Kashmir, 

Ladakh and Iskardo, 1842, ii., 265) will be fonml interesting : " Tea, made 
or rather boiled vith water, as in Europe, is called Moguli chd. or the tea of 
the Moguls, as they call the Persians. But Tibeti chd. or tea as made in 
Tibet, is a very different composition, for which the following is the recipe 
for a party of five or six people : a teacupful of the finest green tea is 
put into tliree pints of water, and upon this is .strewed a large spoonful of 
soda, and all three are boiled together. About a pouml of fresh butter 
or yhi, and a pinch of salt, are then jilaceil at the bottom of the milling 
churn, anil part of the boiling contents are poured out and milled like 
chocolate ; a little cream or milk is then added to what has remained in 
the saucepan, and on this the nulled tea i.s poiu’ed and boded again, and 
part of it again tran'ferrecl to the churn, and .so on till it is all properly 
milled. All that then remains to be done i.s to strain it through a clean 
cloth. Much depends upon the (|uality of the tea, and the manner of 
making it. I have nowhere drank it so good U' with Ahmed Bhah. It 
was always made before or after a march, and on a cold morning I found 
it, after a little time, quite as palatable as tea made in the ordinary way, 
and far more nourishing. When well made, it resembles chocolate in 
appearance, in cousecjuence of the reddish tinge imparted to the tea by 
the presence of the soda, which prevents it also from cloying. Sutu, or 
the flour of roasted barley, is frequeutlv eaten with it.” 

Oolong 3. Oolong Tea . — So far no oolonq tea has been made in India ; its 

manufacture is a speciality of Formosa, though also made in China and 
Japan. But Formosa ooloni/s have a recognised place on the tea market, 
principally on account of a very charaeteristic and much-desired flavour. 
Commissioners were sent from both India and Ceylon in 1904 to ascertain 
the methods by whiidi this was produced. They reported that the flavour 
.-ipei i.ii v.iriety. was principally due to the particular variety of plant grown. But that 
variety was not to be recommended on any other ground, as the yield 
was small, the plant was difficult to grow, and eould only be satisfactorily 
.u'iru'fltJre propagated by layering. The manufacture was quite special in character, 

. .ii.u i.. are. cs.-^eiitials was carried out as follows ; — On the leaf being brought 

into the factory at middav, it is put out in the sun to be warmeil. first 
.spread thinly and then thicker, for twenty minutes to one hour. The leaf 
so treated is taken into a house and spread on bamboo trays in a layer 
about 3 to 4 inrdies thick. At intervals of f.j nduutes it is collected to- 
gether and .shaken up with the hand. With this treatment continued for 
I’-irtwi two hours a change occurs in the smell of the leaf, and a tinge of brown 

crmcnt.ition. takes place on the softer leaf and on the edges of the others. When the 

discoloration has spread over the softer leaves in spots, the tea is ready 
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for panning. This operation is carried out bv' keeping the leaf constantly running, 
and evenly on the move in a pan about 2 feet in diameter, retained at 
a temperature of 360“ to 400 ' F. and for about 10 minutes. Rolling ^ 

follows, and finally firing in the small charcoal stoves used universally 
in tea manufacture in China and Japan. For further particulars the 
report of the Indian Commissioner, Mr. J. Hutchinson {Cult, and Manuf. 
of Formosa Oolonq Tea, Calcutta. 1904) should be consulted. 

4. Brick Tea. — Hitherto little attempt has been made to manu- Brick Tea. 
facture Brick Tea in India, though it is the staple of the Central Asian 

trade. In view of the possibility that this trade may be opened up in 
the near future, a careful investigation was made in 1905 of the methods 
employed in Western China by a special commissioner sent by the Indian 
Tea Association to the districts in which it is produced. He describes in Uaimfacture of. 
his report how it can be made either from the young shoots (as with 
black tea), which gives the highest qualitv of brick, or from coarse leaf 
with many stalks and twigs. In some cases, indeed, stalk and twig 
predominate in the material used. 

The manufacture involves (1) Panninr/, in pans as described under r-ianing. 
green tea, kept at such a temperature that the leaf emits a sharp crackling 
sound, due to the bursting of the cells as it is rubbed over the surface. 

This operation takes from 6 to 10 mimite.s. (2) Rollinif. — This process iioiimg. 

is carried out by hand in the usual maimer, only light rolling, however, 

being done. (3) Fermenting. — Here the peculiar part of the manu- Lons 

facture comes in. for the leaf spread in heaps 3 to 4 inches deep is allowed 

tojerment for 3 to 4 days, the temperature rising in the meantime to 

105° to 112° F. The resultant product is then dried in the .sun. After Manufacture. 

preparation it has to be formed into bricks, and for this purpose it is first 

steamed over a boiler (5 lb. at a time) for 2 to 3 minutes, and will then 

have a temperature of 150° to 170° F. If few stalks are mixed with the 

leaf it will be found that a fairlv firm brick may be turned out without 

any addition ; if not, a mixture of boiled glutinous rice-flour is neces.sary 

to give sufficient adhesiveness. The whole is then put into a wooden 

mould of suitable size and shape and pounded down lightly with a wooden 

rammer weighing 17 lb. Several bricks are, usually, put in the same 

frame, separated by a layer of bamboo matting. The whole frame when 

filled is put aside for several days to set and dry : after which the 

bricks are taken out, trimmed, wrapped in paper, and put back into the 

case again. The bricks usually made are lOJ- inches in length by 4 inches 

tmck. [Cy. Horace Della Penna in Markham, .Journ. of T. Manning to 

Lha^a, 1879, 119, 317.] The manufacture of brick tea differs in qualitv 

and material rather than in principle from the compressed tablets of 

tea-dust to which reference has already' been made. 

5. Letpet or Leppett Tea and Lao Aiieng Tea. — The manufacture Letpet Tea. 
of this kind of tea is peculiar to Burma, the Hhau States and 

some of the hills h'ing between Assam and Burma. A fairlv complete 
^count of the whole subject of its jjroduction will be found in the Kew 
Rujietm (1896, 10) and in The Agricultural Ledger (1896. No. 27, 

-00-66). There seem to be two ways of preparing it. as follows : — The 
eaves are first thrown into boiling water and allowed to remain lor a 
8 ort time or until they become soft, then are taken out and rolled by' 
and on mats and allowed to cool. The process whi<'h follows consists in 
ramming the leaves down tight into the internode of a bamboo (the 
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Waho ”), a wooden ramrod being used for the purpose. A stopper is 
then made of jack or guava leaves, and the bamboos thus charged are 
then kept in the shade for a couple of days with the stoppered ends 
downwards to allow of any water there may be within to drain off. The 
bamboos are not filled up quite to the top with letpet, and in the space thus 
left ashes mixed with a httle water are now filled in. The object of the 
ashes is to prevent insects getting to the tea. The bamboos are now 
buried underground till the letpet has matured and is required for sale. 
If not buried^ the letpet becomes black and spoilt : to be good it should 
be of a yellowish colour. It is carried to market for sale in bamboo 
baskets of open wicker-work (Jcyin) lined with leaves. The tea is taken 
out of the bamboos, filled into the basket.s, and pressed down tight so as 
to prevent air injuring it. 

The above is the method in vogue west of the Irrawaddy. East of 
that river the method seems to consist in steaming the leaf and then 
roUing by hand. After this the leaves are allowed to cool and are then 
deposited in a pit, lined with planks or bamboo matting, and covered 
over and pressed down by heavy weights. The pit is not opened till a 
purchaser turns up to buy the whole pitful, but when opened the letpet 
tea is removed in bamboo orates. 

[It may be useful to amplify Dr. Mann’s account of this tea 
(above) by a few quotations and ob.sei vatioii.s ; — The earliest mention 
of it (apparently) is in Hamilton’s Neic Account of the Eaxt Indies 
rsag« at (1688-1722, pub. 1727. ii., 62). wlicre ho savs. ■' They never leave 
ceremomak. mediating till there be a reconciliation, and. in Token of Friendship, 
according to an ancient Custom there, they eat VhttnpocTi from one 
another’s Hand, and this seals the Friend.ship. Thi.s Champock is Tea of 
a very unsavourv Taste ; it grows, as other Tea does, on Bushes, and is in 
use on such occasions all over Pegu.” Crawfurd, Ferrars, Nisbet, etc., 
all speak of its use at ceremonials. 

1^0 The account given by Mr. C. E. W. Stringer {Kew Bull., 1892, 221) 

of the manufacture of Mieng or Lao Tea in Bangkok does not differ in 
any material sense from the practice in Burma. These may therefore be 
described as Siloed teas, and their chief pecuharity may be said to be that 
they are eaten as a pickled vegetable and onlv rarely used as a beverage. 
Crawfurd says the leaves are elliptic, oblong, and serrated like the Chinese 
plant ; and the Burmese, not following the practice of other nations, 
designate the latter by the native name of their own plant, Lap^het. There 
is little doubt, therefore, but that it i.s a genuine Then, and most probably 
a native of the country. Crawfurd speaks of AVallich as his friend, and 
yet at the very time indicated the latter disbelieved in tea being indigenous 
in Assam. Crawfurd {.Journ. to Am, 183I:, i., 199, 236; ii., 147, 214) says, 
Burmese eat “ The Burmese eat the leaf prepared with oil and garlic, and never tise 
the infusion a.s they do that of Chine.se tea, which they call Lap’het-re, or 
tea w'ater.” Ferrars (Burma, 19<X>, 6.5. 70, 72) speaks of pickled tea as 
made by the hill tribes to the north. Ni.sbet (Burma Under Brit. Buie, 
nml Before, i.. 175. 446 : li.. 191) observes, " In Upper Burma and the Shan 
States a good deal of this tea is consumed as a drink, for wliich purpose 
it is sold in a dry state. It is prepared by boiling it in an earthen kettle, 
and is drunk vith salt. The greater bulk, however, is sold by the Mandalay 
brokers to merchant.s in Lower Burma, where it i« largely oonsumed in 
the soliil. The leaves are soaked in oil, a little garlic and dried fish, etc,, 
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added, and the coucoetion thus formed is eaten and considered a great 
luxury. Besides being regarded as a dainty, however, the ' Leppett ’ is 
a traditional food among Burmans. At the important junctures of a 
man’s life, such as birth, initiation into the church, marriage and death, 

‘ Leppett ’ plays an important part, and no ceremony is complete without 
the consumption of that article. The tea remains in the same basket from 
the time it is bought at the gardens until it is sold by the merchant to the 
actual consumer. Large numbers of baskets are to be seen at every wharf 
along the Irrawaddv banks and in the bazaars throughout the country.” 

It would seem probable, however, that in Burma the word lapet denotes piant of 
CnMellia dm pij'efa. and that that species may possibly have been Early Times, 
employed in the manufacture of let pet tea before tlie adoption of t'. Then 
as the preferable plant. Fuither, there appears little doubt that tea was 
first used as a medicine, then as a vegetable, and filially as a beverage. It 
was the discovery of this final propertv that gave the greatest impetus to the 
cultivation of Then in China and Japan, and possibly also in Burma 
long anterior to any records of the introduction and cultivation of 
the plant in India. Syiiies [Emb. to Am, 171)5, ii., 255) mentions 
Iwpac or pickled tea. and Mason {Burma ami Its People, 1860, 505) has 
a similar reference. ] 

6. Jyree Tea. — Some few years ago a tea was much talked of in 
the public press as having siiccial merits. This was found to consist of 
ordinary tea mi.xod with a eertuin percentage of the leaves of .iHtizzia 
(tmam (see p. 45). 

CHEMISTRY OF TEA. -WiWmi the scope of this work it is neither Chemistry 
possible nor desirable to give a detailed account of all the substances of Tea. 
which have up to the present time been found to occur in the tea-leaf. 

The soluble materials combine to make the liquor produced by infusing 
the manufactm’ed tea. But it may be observed that both the commercial 
and the hygienic value of tea as a beverage depend on three or four 
substances. The first of these is the so-called Essenti.il Oil, the csseutM Oii 
supposed cause of the flavour. It is impossible to deal with this sub- Fii^onr. 
stance here ; briefly its character is all but unknown, its quantity re- 
markably small even in the most tlavoury teas, for though Mulder {Poifjend. 

Annalen, xliii., 133) obtained O'fi to 1 per eeut.. no one since his time has 
been able to isolate anything like that amount. In fact it has been denied 
^at he was dealing with the oil which was subsequently extracted by \ an 
Romburgh (1895) by the distillation of freshlv fermented leaves, the yield 
being only 0 006 per cent. It is a product of fermentation. The es.seiitial 
oil has, generally speaking, almost entirely eluded investigariou. Its 
connection with flavour is well known, but the oil itself remains 
abnost unexamined. [U/. Gildcmeistei and Hofimaiin, Volatile Oils, 

1900, 501-2.] 

The second of the important constituents of tea is the (Lcffeixe or 
Iheise, to which almost the whole of the stimulating power of the tea 
seems to be due. From a medical point of view' it is the most important 
TObstanoe : from a commercial standpoint it appears to have little value. 

Ihe higher-priced grades of tea certainly eoiitaiii more caffeine than the 
ower, but this is simply because the vouiiger leaves (whicli have a higher 
pereentage) form the bulk of the finer grades. Given two Broken Orange 
ekoes, however, the relative quantitie.'^ of caffeine they contain will bear 
tie or no relation to their prices. 


237 



CAMELLIA 

THEA 

Chemistry 


THE TEA PLANT 


Te-t Rofu^e 


Taonin, 


Eatunatioa. 


Tftnmn 


Jj.' 


The total quantity of raffeinc present in tea varies from 3 to o per cent., 
an<l this quantity uaiJergoes no change during the processes of manufacture. 
On the other hand, the ease with which it is extracted is by no means so 
great in the fresh leaf as in the fini.shed black tea. Nanninga (Mede- 
dcdimjen nit 'slands Plantentuin, 1901. xlvi.. 3) gives figui'es, for in- 
stance, where the quantity extracted by the same method increased 
from 2-51 to 3-77 per cent, in passing from fresh loaf to fermented and 
tinished black tea. 

Ill this connection it might be pointed out that tea refuse is practically 
the only commercial source of caffeine. From this it is, however, pro- 
duced at the rate of 30,000 lb. yearly, or thereabouts, the manufacture 
being carried on in England, (lermanv. France, and America. Recently 
successful attempts have been made to I'xtract the caffeine on a com- 
mercial scale, iroiii the tea on the .spot in India, and it is probable that 
this manufacture, as an attachment to tea estates, ma\' take a considerable 
development in the tea districts of the country. 

The third constituent of great importance in the tea-leaf and also in 
the tea is the tannin. A great deal has been written of the evil effect of 
the tannin in tea, most of which is, however, not based on exact experi- 
mmit, but rather on general impression.s. Whatever be its physiological 
action it is certain that it is the constituent which gives tea its pungency, 
anil, in its form oxidised during fermentation, it also imparts the colour 
to infu-sions of tea. In short, from a commercial point of view the 
value of Indian tea. in so far a-, it rs determined by pungency and 
colour of liquor, varies with the quentity of tannin easily extractable 
by water. 

The (luantity of tannin is, however, very variable, and during manufac- 
ture alters to a very great extent. If we take the quantity extracted by 
water in ten minutes at 212'‘ F. from finely divided tea as the standard, 
the following represents the reduction which normally takes place (as 
determined by hide powder) during the manuiacture. All the figures 
are ealculated on the dried material. 

(1) (2) (3) 

Tannin in leaf as rolled . . . . 15‘51 . . 16-9() . . 16‘98 

Tannin in huished black tea . . 12-9I . . 12-53 . . 13-78 

The colour of the liquor given by fermented tea is due to the o.xidised 
tannin produced during the fermentation proces.s, and in practice it 
always becomes a question of skilful management to know how far “to 
■sacrifice pungency to colour’’ ; in other words, how much of the tannin is 
to he allowed to oxidi.se during manufacture. 

In a norma! fermentation eondurted below about 82’ F., the oxidation, 
produced by the mzym, already mentioned, i.s a perfectlv definite and 
iiiinplete operation. ,\ll the tannin pre.ssed out of the cells and brought 
in contact witli the air is oxidised in from four to six hours accorfling to 
the temperature. The relative colour and pimgencv of the final product 
depend, if a eoniplete fermentation i.s allowed, on the amount of rolling 
and hence ot juice exprc'.sed. If the process is conducted much above 
(?2' I., other oxidations take place, independent of enzvme action, and 
these give the tea a ” stewed ' taste, while rapidlv lowering the tannin 
percentage without increasing the colour of the infusion. The explanation 
is probably that the fermentation of the tannin by means of the tea o.xidase 
(enzyme) only rarrie.s tin- oxidation one stage forward, and though the 
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products are not as soluble as the original tannin, they are still fairly 
soluble, and have a brown colour. At higher temperatures still more 
deeply brown oxidation products are formed, much less soluble in water. 

The result is disastrous to the tea, and hence no fermentation should be 
conducted at a temperature above 80“^ to 82^ F., if this is possible. [Cf. 

Mann, Ferment, of Tea, in Ind. Tea Assoc., 1906. No. 19, pt. i. ; 1907, 

No. 1, pt. ii.] 

The tannin present in the original leaf has been carefully examined 
and described by Nanninga (J.c. 7). He found it to be a crystalline powder, 
so hydroscopic that an instant’s exposure to the air turned it into a yel- 
lowish-brown svrupy mass. It is not soluble in chloroform, benzine or 
petroleum ether, and verv little in anhvilrous ether. On the other hand 
it is very soluble in alcohol, acetone, or acetic ether. It has a very as- 
tringent, but not bitter taste. It is precipitated by copper sulphate and 
lead acetate. Ferric chloride gives a deep blue precipitate. It is optically 
active. 

The other substances present in tea-leaf are of minor importance. A OaUicAdJ. 
trace of gallic acid can always be found, as well as quercitrin. An acid, 
to which the name of Boheic Acid was given, has been described by Roch- 
leder (Ann. Chem. Pharm.. 63, 202), but its existence a.s a definite chemical 
substance is verv doubtful. Other constituents it seems unnecessary to 
describe. [Harold H. Maiui.] 

TRADE IN INDIAN TEA. — The prosperity of the Indian Tea Trade Trade in 
may be mentioned as one of the many striking results of the British Tea. 
Administration in India. The East India Company enjoyed for 
many years a monopoly in the Chinese exports of tea, and they were 
therefore, and perhaps naturally, not over-anxious at first to establish 
a tea industry in India. In the vear 1721 the imports of tea from 1721. 

China into Great Britain became one million pounds, and during the 
century from 1710 to 1810 the aggregate sales of the Company were 
151 million pounds, valued at close on 130 million pounds sterling. It 
maybe useful to recapitulate some of the historic facts already mentioned, irsj, 

III 1788 Sir Joseph Banks suggested the desirability of cultivating tea in 

India. Little was accoinplisheil, however, until Lonl William Bentinck 

became Viceroy in 183-1. But the success .shortlv after attained was such 

that in 18-10 the Government were able to withdraw from tea-planting, and uovemment 

by I86.5 had handed o\-er all their experimental plantations to private 

enterprise. The first public sales of Indian-grown tea took place in 

Calcutta during 1841, when 4,613 lb. were sold. A sample of Indian- Fust sues isti. 

made tea had, however, been sent to England a few years earlier 

(1838). By way of contrast with these beginnings it may be added credent 

that sale.s of Indian tea in 1904 stood at 2(X1 miilinn pounds, valued 

at £6,000,(KJ0 (see p. 218), 

rp, and Localities of Production-Capita! and Labour, etc.— Area. 

the area under tea at the end of 1903 extended over 524.827 acres. 

^')t)-thirds (64 '4 per cent.) being in Assam (viz. 338.278 acres, or 
“1, 1 02 in Assam proper, and 133,576 in Cachar and 8vlhet). In Bengal 
e area was 135.956 acres (25'9 per cent.). Thus these two provinces 
* and Bengal) have nine-tenth.s of the Indian tea area, the 

remaining tenth being in the United Province.s, Panjab, Madras and 
^ratancore, a total of 49,073 acre.s, of which one-half is in the Native 
ate of Travancore. In addition to all the.se there i.s a ■'tnall area of 1,520 
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acres In Burma. In the latest report of the Commercial Intelligence 
Department on the Production of Tea in India, the area for 1906 is stated 
to be 531,808 acres, distributed thus ; — 423,828 n Eastern Bengal and 
Assam ; 51,219 in Bengal ; 7,997 in the United Provinces ; 9,425 in the 
Panjdb, and 39,339 in South India (Madras and Travanoore). Hence the 
partition of Bengal mav be spoken of as having reduced the area in that 
province and increased that of the new pro\'inces of Eastern Bengal and 
Assam. It may also be said that the record years in the normal or con- 
tinuous expansion of the tea area were 1897 and 1898, but recently the low 
prices that have prevailed have suggested the desirability of curtailing 
rather than increasing the area, and accordingly in 1903 a decrease of 430 
acres was recorded. The policy presently pursued mav be described as 
the abandonment either permanently or temporarily of a percentage of 
indifierent tea, also the reduction of the quantity taken annually from the 
plant. Both factors have combined to improve the stock and raise the 
quality of the tea, and have thus proved beneficial. The reduction of 
area mentioned is therefore the balance between fallowed tea and new 
extensions, showing a small net decrease. 

vieM.— But a signiticant feature of Indian tea-planting is the fact 
that production has increased in a higher ratio than the expansion of 
the area of cultivation. Since 1885 the area has increased by 85 per 
cent, and the production by 192 per cent. This doubtless denotes im- 
provement in cultivation and manufacture. But the published estimates 
of production are usually considerablv below the actuals, hence the trade 
returns show higher totals than the estimates of supply. Obviously 
there are many explanations, such as the fluctuations in seasons which 
render averages fallacious and the returns of private concerns not being 
as a rule furnished. On the average of the last five years the yield per 
acre (dividing total yield by area) was in the four chief tea localities : 
Brahmaputra valley, 401 lb.; Surma valley, 503 lb.; Duras, 476 lb.; 
and Darjeeling, 267 lb. to the acre. But according to the report of the 
Commercial Intelligence Department for 1906, the total production in 
this year was 240,411,266 lb., assorted thus: — -Assam, 162,468,034; 
Eastern Bengal, 44,602,885 ; Bengal, 15,531,692 ; Northern India (United 
Prov'inces and Panj4b), 3,527,863 ; and Southern India (Madras and 
Travancore), 14,280,792 lb. 

Capital . — The total registered capital invested in the industry comes 
to 22 crores of rupees (£14 j millions), thus : — companies registered in India, 
Ks. 3,41.82,985, and companies registered in London. Rs. 18, .39, -30, 135. 
Divided by the area this capital comes to Rs. 412 (£27) per acre. But 
there is a further unknown figiure representing the capital of private 
owners (above alluded to), who, as a rule, refuse to furnish anv information 
of their business, so that the total capit.il has been estimated at 
£20,000,600 (see p. 218). 

Persons Employed . — In 1906 the number of persons employed in the in- 
dustry was returned at 491.4-57 periuanentlv and 81,642 temporarilv, or just 
a little more than half a million, and this expre.-sed to the area of cultivation 
comes to about i'08 persons to the acre. These figures do not, of course, 
include those engaged in the carrying ag'mcies nor those concerned in 
cultivating locally the food, etc., of the special immigrant tea population. 

Foreign Trade . — The economies due to the establishment of large 
plantations, and the discovery of machinerv to do all and more than 
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manual labour could accomplish, cheapened production, and with this 
arose a rapidly increasing demand. The freedom from adulteration and 
impurity, incidental to all Asiatic hand labour, also tended to enhance the 
appreciation of the Indian tea in European markets, and with that success 
came the downfall of the Chinese trade. In 18-59 China supplied England 
with 76 million pounds of tea, and in 1880-1 with 175 million pounds. In 
1864 India commenced to export in sufficient quantity to justify the traffic 
being recorded separately. In that year the United Kingdom obtained 
2,800,000 lb. of tea from India. A decade later the coffee industry of 
Ceylon began to show signs of the ruin that finally overtook it. Profiting 
by the experience and knowledge gained in India, Ceylon planters aban- 
doned coffee and took to tea, and to-day Ceylon is India's chief competitor 
in the tea markets of the world. In 1875-6 the exports from Ceylon were 
7841b. valued at £180, while the Indian of that year were 24,361,599 lb. 
valued at £1,444,278. In 188-5-6 the Cevlon exports became 7,851,562 
lb, vabied at £382,996, and the Indian 69.666.(X)0 lb. valued at £3,298,000. 
In 1895-6 the Ceylon exports were 1 10.095,<)<X) lb. valued at £3,075,000, 
and the Indian 142,080,000 lb. valued at £4,682,000. Five years later 
(1900) the corresponding figures were ; Ceylon e.xports, 149,265,000 lb. 
valued at £3,582,000, and Indian, 176,387.000 lb. valued at £6,118.000. 
By way of comparison it may be added that the total e.xports from China 
in 1900 were 184,533,000 lb. valued at £3,949,000, and Japan, 61.028,000 
lb. valued at £1,406,000 ; the world's increasing demands were thus met 
by India and Ceylon mainly. This may be still further o.xomplified by later 
figures drawn from the report issued by the Commercial Intelligence De- 
partment of the Government of India for 1906. The total e.xports by sea 
and land routes for that year came to 236,731,623 lb. from India and 
170,527,146 lb. from Ceylon, while from China came 108,864,534 lb. black 
and green tea, with 79,506.133 lb. brick, tablet and dust. 

Prices Realised . — During the later years of the period indicated 
by these returns the price paid for Indian tea fell from 13 '33(7. to 8'32t7. 
per lb. in 1900 ; for Ceylon from 1 1 ‘63(7. to 5'4ft.7. per lb. ; for China from 
<‘26(7. to 5T4(7. per lb. ; and for Japan from 7T7i7. to 5'53r7. per lb. Thus, 
while India has maintained her position as the leading producing country, 
she has also preserved, in a remarkable degree, her supremacy in quality 
and price. Indian teas fetch the highest average price in the world. 
Expressed to head of population (census of 1900), the consumption of tea 
IS interesting, and throws a flood of light on the inliueuces that have led to 
he world’s increased consumption of tea. The list is headed bv Wc.stern 
ustralia, 10‘07 lb. per head of population ; South Australia, 8’87 lb. ; 
Lmted Kingdom, 8-44 lb. ; New South Wales, S'Ol lb. ; Victoria, 7'38 
•j Queensland, 7'09 lb. ; New Zealand, 6'78 lb. ; Tasmania, 6’62 lb. ; 
panada, 4-29 lb. ; Holland, 1-48 lb.; United States, M4 lb.: Eussian 
inpire, 0'93 lb.; German Empire, 0T3 lb. ; and France. 0-05 lb. Thus 
a a and Ceylon owe their prosperous tea trades, primarily, to the de- 
mands of Great Britain and her Colonies, but the low prices that have 
recently prevailed have led to great efforts being made to open out new 
lar and these are held to have been so successful that the average 
Pr^* improved. The relief afforded, moreover, by the endeavour to 
en green tea may also be said to have cousiderablv strength- 

e the position of the Indian planter, so that it is thought there is now 
onger any fear of supply outrunning demand. 


Ciiiaer.e Trade. 


Ceylon Started. 


Race between 
India and 
Ceylon. 


Mo^t Rfoont 
Rernrns. 


Prices. 


Lndu L-t'.*. 


t'Oa-3'UU!'tb'>Tl 
to i’Oi'Ai-UlOU. 


ltfo tt ’>ntiin 
anl her 
(.’oloaies. 


Green Tea. 


241 


16 



CAMELLIA 


THEA 

Trade 

Exports. 


An.ilysis of the 
E-^porta. 


Imports. 


Analysis of the 
Imports. 


THE TEA PLANT 


Exports from India {Black and Green Teas). — It may now be useful to 
furnish more direct and explicit information regarding the recent Indian traffic 
in Tea. The following figure^? show the trade every fifth year since 1876-7 : — 


Ye.T,r. 


1 

Rs. 

lb. 

1S76— 7 


1 

2.60,74,2ol 

27,784,124 

1880-1 .. 


1 

3,05,42,400 

40,413,510 

188U-7 . . 


t 

4,72,79,917 

78,702,857 

1890-1 .. 



5,21,92,335 

107,014,993 

1890-7 . . 


!! 1 

8,12,45,480 

148,908,401 

1900-1 .. 


1 

1 

9,55,09,301 

190,305,490 

1900-7 . . 


i 

9,85,77,042 

233,653.037 


An analysis of the traffic lor the years 1902-7 may be framed to show 
the chief provinces of India from which exported and the more important 
countries to which exported^ the figures given denoting the respective shares 
taken, while the unaccounted for balances, on the total transactions, manifest 
all other province.s or coimtries not mentioned. The last three figures have been 
p}irposfbf omittciJ from each return : — 


Exports. 


1902-3. 

1003-4. 

1904-5. 

1905-6. 

1906-7. 

Grand Total . . j 

lb. 

181,423 

207,159 

211.887 

214,223 

233,053 

Rs. 

7,30,10 

8,55,79 

8,40,54 

8,84,70 

9,85,77 

Share from Bengal | 

Ih. 

170,943 

_ _ 

195,107 

197,541 

199,737 

175,889 

Rs. 

0,70,52 

7,88.17 

7,0.5,39 

8,00,91 

7,36,96 

.. ,, Madras ] 

11). 

0,482 

8.744 

11.069 

12,679 

13,979 

Rs. 

40,01 

51,74 

05,20 

7.5,28 

82,80 

Share fo I’.K 

It). 

l.j2.89.> 

170,180 

107,091 

100,591 

176,169 

Rs. 

0,27,90 

7,08,91 

6,70.97 

6.89,01 

7,57,45 

„ Panada . . f 

t 

lb. 

.”>,.>54 

8,.775 

12,007 

15.018 

14,514 

R.S. 

22,00 

3.”), 49 

.54.79 

67,10 

66,01 

.. Au.stralia 1 

\ 

lb. 

4,508 

0.402 

5,802 

7,146 

8,962 

R.S. 

10,36 

23,47 

22.15 

26,53 

31,37 

,, China . . i 

lb. 

379 

5,701 

Oil 

1,709 

3,418 

Rs. 

93 

20,51 

1,37 

5,42 

8,31 

•« Russia . 1 

Ib. 

3,967 

4.546 

9,331 

9,988 

13,761 

\ 

Rs. 

15,08 

17,49 

32,99 

42,62 

56,50 


Imports into India {Black and Green Teas).- — With such a record 
of producing enterprise it is somewhat surprising that India nevertheless should 
continue to import tea from China, Java, etc., and become tli© emporium of 
a n*-export tratle in these teas to Persia, Arabia, Turkey-in- Asia, Africa, Egypt, 
etc Ihe following table records tlie transactions during the past five years : — 


Imports. 

( Jrand Total . , 

Sluire from fhina 

♦, ,, Java . . 

.. Straits 

Settlements 

Sharo to B'cabav 
Burma 



1902-3. i 

1903-4. 

1904-5. 

1905-G. ■ 

1906-7. 

11). : 

3.848 ; 

3.672 

3,734 

3.799 I 

2.683 

Rs. , 

20.59 ; 

20.83 , 

18,90 : 

18,34 

14,14 

It) ' 

2,111 1 

2.141 

1.229 ; 

1.306 

1,028 

Rs. 

12.71 1 

13.63 

8,83 ' 

8,29 1 

8,49 

lb. 

267 I 

305 

199 

151 

322 

Hs. , 

2,14 j 

2,15 

1,28 

1,15 1 

2.29 

11). 

401 1 

542 

532 

491 : 

457 

R,. ' 

1.75 

1.89 

1.95 i 

1.82 ; 

1,85 

lb. . 

3,0.5.5 ' 

2.838 

2.822 ; 

2.035 1 

1.990 

Ks. 

17.20 ' 

17,30 

1.5.25 

14,75 i 

13,26 

lb. , 

.503 ' 

,5.58 

558 

518 j 

4S6 

Rs. 1 

1,82 ! 

1.90 

2,07 : 

1,95 : 

1.98 

lb. i 

1.606 1 

889 

920 

781 ' 

501 

Rs. . 

10,49 1 

6,40 

0,32 

.5,20 , 

3,08 


Rf;-ExFORT.s Totals 
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Drawn from these foreign supplies the exports (re-exports) shown ah(»ve orpcu T-jd 
are made, and it is distinctly interesting to Iiave to iuld that recent special 'itdiRc. 
endeavours (already alluded to) have been directed toward securing for Indian 
production a larger share in the Tibetan and Central Asiatic green-tea trathc. 

But, more interesting still, the re-exports of China tea to Persia have as rapidly 
declined as the exports of Indian tea have increased. The growth of a trade 
with Persia and Turkey-in- Asia in Indian-gi’owni teas is one of the most satis- 
factory results of the efforts to tind markets outside tlie British Empire. 

Coastiag Trade. — A study of tlie amount of tea earned coastwise to and Coastwise 
from the provinces of India helps greatly to elucidate the particulars available Trade, 
regarding local consumption. In 1003-4 the total quantity carried by tliese Local 
routes came to 4,80*3,074 lb. valued at Ks. 23,04,580, and m 1005-13 to 4,170.040 Coosumptina. 
lb. valued at Rs. 20,81,03(3. Of that amount, Bombay alone in l'J03~4 took 
3,089,500 ib., of v'hieii 3,000,000 Ih. were drawn from Calcutta ^md thus doubtless 
consisted of Assam or Bengal teas, and in 1005— (3, 2,093,516 lb,, of which 2.000,000 
lb. came from Calcutta. To a large extent perhaps tliis represents the Persian 
Gulf traffic. The only other item of importance manifested by the coastwise 
trade is concerned with the port of Chittagong, 

Rail and River^borne Trade. — Tlie study of tlie official publications that have Sources of* 
appeared under this heading reveals two important features; (a) tlie sources Supply, 
of supply upon which the great centres of the trade depend ; (b) the expanding 
local consumption. The total exports from the producing centres were in 
19U3-4 as follows : — From Assam, 150,841,296 lb. ; from Bengal, 46,936,472 lb. ; 
from Madras, 5,084,328 ib. ; from the United Provinces, 1.911,912 lb. ; and from 
the Panjab, 655.918 \h. These show a total of 205,429.920 lb. as the exported 
production of 1903-4 ; but later stati?«tic-^ for show a slight increase 

to 224,873,712 lb. It is just possible that there is in addition, however, a small 
export traffic hy road, not rcconlod m the above figures, more e>pecially from 
small private gardens that run for special, often local markets. 

Calcutta^ imported in 1903-4 (from all tfie.so areiis of production) a total CalcutU. 
of 170, i3o,72fi lb.; Bombay (town) secured 2,205.308 lb. (from the United Bombay, 
rrovmces and Panjab, in addition to its supplies coastwise above mentioned) ; 
he Maffias (port) towns received 4,012,292 lb. (drawn from the Xilgiri hills. MaJras. 

IVjmaad, Travancore, etc.); and Karachi 29,356 lb. (from the Panjab and Kar.ichi. 
tnued Provinces). From these receipts, by the port towns mentioned, have 
0 be ffiawn the foreign exports (already shown), the balance being one item 
laore of local consmnption. So in the same way the supply procured from the 
c let towns concerned in the foreign trade (177,899,082 lb.) deducted from the 
exports from the areas of production would leave a balance 
cn either goes into local (provincial) consumption, nr is exported from other 

dealt with above, such as Cliittagong. The balance in question Clnttv.,nn?. 
tm. came to 27,530,844 lb. Xow that Chittagong has become the seaport 

n of the new province of Eastern Bengal and Assam, its trade will doubtless 
separately retimied. In the Administration Report of Bengal (1003-4, 82), 
to fb that the running of a direct line of steamers from that port 

k nited Kingdom and the through connection with Assam, established 

inor ^V*^^pl©tion of tlie Assani-Bengal Raihvav, have alreadv caused a large 
■ foreign trade, the total value of which was Rs. 2,50.66,000 in 
a ^g^^nst ^Rs. 1,69.71,000 in 1902-3. Of these retiuns tea represented 

1903-4.^ Tf in 1002-3, which expanded to Rs. 1,02.40.000 in 

iinnnrr' ^ thus certain that Chittagong will in the near future play an 

trade ^<^1® m the tea trade. But to conclude these observations on internal 
duftiAT^^i consumption, a balance sheet might lie given by showing pro- 

two <511 loreign exports and foreign imports le.ss re-exports, and tliese 

reason doubtless represent very largely local domand> ; but for the 
duction it often happens that tlie exports exceed the estimated pni- 

aiiy v-r ’ ^ ^^mch as a million pounds, su that we are not in a po.-ition to gi\'e 

haw.-vfr cmiception of India's own consumption of tea. Rei eutly, 

trade ’ company has been organised to pioneer the Indian liome 

Tran f ^ oeheve<l the results are fiilfiUing all expeetatious. 
i‘y Trade. — Tlu' tratle in tea {R'ro.-^s tlie frontier of Tmlia Trans- 

''c'O’ important, though worthy of consider.ition. The frontier 
tlmn feature is that (including Burma) India imports if anything Trade. 

States Ls '-f ^ fhe “Supply comes mainly from the X<irthem Shan 

t<-rried into Burma, and is mostly pickletl tea. The total t rathe \va.s 
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in 1903- 4, 2,020,250 lb., valued <at Rs. 9.31,943: m 1904-5, 2,314,S10 lb., valued 
at Re. 10,78,031 ; and in 1906-7, 2,120,048 lb., valued at Rs. 8,89,008. Turning 
now to the Exports : these go mainly to Afghanistan. Kashmir, Dir, Swat and 
Bajaur. The following were the amounts exported — in lii03-4, 2,439,248 lb., 
valued at Rs. 10,08,910 ; in 1904-.5, 2,731,008 lb., valued at Rs. 12,40,253 ; and 
in 1900-7, 2,991,072 lb., valued at Rs. 14,53,888. The ehief item in this traftic 
is India's contribution to the Tibet and Central Asiatic demand for green tea. 

In conclusion, it is perhaps scarcely necessary to enter into the details 
of the strenuous efiorts that have been made and are being made by the 
Tea Association and tea merchants of India and England to extend the 
area of demand for all grades of Indian tea. The enlightened action 
■which has resulted in securing the services of expert scientific officers 
to investigate the disabilities ot the industry and to improve the methods 
of production and manufacture deserve the highest commendation. 
The initial stage in this reform was accomplished by the (lovermnent 
of India in 1895, namelv the deputation of the Reporter on Economic 
Products to the tea districts with instriiction.s to institute inquiries into 
and to publish a leport on the “ Pests and Blights of the Tea Plant.” 
In consequence the first scientific officer — Dr. Harold H. Mann — was 
appointed by the Association. The subsequent history is one of progress. 
Mann’s investigations cover every possible aspect of inquiry, and the 
results of liis labours may be described as both highly interesting scien- 
tifically and of the greatest practical importance to the industry. 


D.E.P., 
ii., 84 93. 
Camphor. 


Two Forms. 


Indian Camj Lcr- 
wooi. 


CAMPHOR : Pharntacoij. Ind., iii,, 200. 

The vernacular names in India, like the majority of the European 
names, are very similar, viz. Camphor (Emd.). camphre (Fr.), kamfer 
(Derm.), caniora (Itul.), Idrju'ira (Siaiisk.), kdfur (.Viab.), and kdpur 
(Hind.), etc., etc. It has beeii suggested that they may have been derived 
from the Javanese kdpdr, which seems to denote both lime and camphor. 
The Sanskrit medical writers were familiar with the two qualities pakva 
and a pakva. The former would mean prepared by the aicl of heat, and 
might thus be viewed as the Camphor of < "m na nioininn VtiiH jdioi'ti. 
while the latter would be native or natural camphor, and be accepted as 
denoting the camphor of ( niiijt/iorii. The la-it-meii- 

tioued was historically first known. But neither of the jilaiits named 
are indigeimus to India, nor oven cultivateil pleiitifullv to-dav, and thcre- 
turo the pakva and apakia kdrpuia could onlv have been known to the 
people of India subsequent to the establishment of the Chinese ami Arab 
commerce. But the history of the names fur the clove (and there are 
many other examples) show that it is not necessarilv the case that coni- 
inercial names, at present in use, originated from the indigenous names 
of the plants in ijuestion. so that the Dan.skrit kdrpdia might easily enough 
have given the Javan kdpur. 

History. — The hhlnuini Camphor trees of the Ain-i-Ahhari (Bloelmiarm. trans!.. 
78-9) were doubtless t nii-mn . tile wood of which might 

h.o-i- been c.allcd c.iiiiphor-wouil from its snieUing something like camphor, and 
might c.usily have bem viewed by Abul Fazd a-S an Indian discovery of the plant 
that \iclded camphor. One of the earlie-t notic.-, of camphor is that of the 
Arab II, . rrh.iiit Sindbad ^who lives to us in The Thoia-and and One Sights as a 
hero of tiction rather than of actual adventure and exploration), whom Baron 
tVaU kener thought hail lived about the time of Sohimian. a Jluliammadan 
merchant of the begimiing of the ninth century. Sindbad describes the mode 
of extractmc the camphor by making incisions in the trees that produce it. 
Tins was during hU second voy.ige when ho visited the peninsula of Biha, 
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doubtless the Malay Peninsula. Adams (Comment., Paultts ^gineta, iii., 427-9) 
reviews the early information regarding camphor, and says that Serapion is the 
first authority who gives a full account of it. Isaac Ebn Amram, one of the 
writers quoted by Serapion. furnishes a brief accoimt of the method of refining, 
which is practically that pursued at the pre.sent time. Lastly, Adams adds 
that Symeon Seth is the only one of tho Greek authors who treats of camphor 
{caphura). [For further information see Cinnamomum zeylanicum, pp. 313-6.] 

Garcia de Orta discussed in tlie 16th century the two chief forms of Camphor. 

These are : — 

Cinnamomum Camphora, Nvos ami Ebprm. . FI. Br. Ind., v., 134; Grasmann, Japanese 
Mittheil. der Dcuisch. Gesellsch.^ etc.., Tokio, 1895, vi., 277—328; Ind. For., xix., and 
4.39; xxiii., 469; Gamble, Man. Ind. Tirnhs.. 564: Brandis. Ind. Trees, .534; Formosan. 
Laijeace.e, Tho Japan Camphor Tree. A moderate-sized evergreen tree, 
native of China, Japan. C’ociiin-China and Formosa, much planted in India, 
where it grows admirably in suitable places. There are fine trees in the Botanic 
Gardens of Calcutta and Saharanpur ; it grows very well in Dehra Dun, and 
thrives in the Xilgiris, even up to altitudes of 7,000 feet. 

This is by far the most important of the natural sources of camphor, and Production, 
practically constitutes a monopoly of the Japanese Government since the cession 
to them of Formosa, whence the largest quantity and best quality of camphor 
IS derived. The production in 1900 is said to have been 134 tons in Japan, 

98 tons in China, and 2,6S0 tons in Formosa. But it is affirmed that Japan has 
effected an agreement with China whereby she exercises a preponderating 
influence over the exp<')rt of camphor from Chinchew (Fukien) on the Chinese 
mainland, which formerly shared the Indian and European trade with the 
pro^dnce of Tost in Sikok (Japan) and tlie Eastern or aboriginal districts of 
Formosa. [Cf. Pickering, Pioneer. Formosa, 1898. 202, 220.] 

For a description of ^^^rious procc«s<^s of refinement the reader may consult 
the article given in the Dictionani. Herron Tschirch and Shirasawa published 
a careful account of the formation of tliis camphor, and Bamber (Lecture 
May 14, 1906, delivered before tlio C \vl')n Agricultural Society) gives particulars 
of the still that should be u-rj. '[<.7. Archiv. dcr Pharmacic, Berlin, 1902, 

^’o. 40; Kew. Bull 1890, 57-08: 1007, ’88-00.] 

Dryobalanops aromatica, Got -n. ■ I). Camphora, Colehr., As. Bes., 1816, Bornean 

sii., 535-41 and pi. ; Gamble, Man. Ind. Timhs., 60; Dipterocaepe.®. Bornean and 
and Sumatran Camphor. A Ltfty tree, native ^'if the north-west coast of Dutch Sumatran. 
Sumatra, Xorth Borneo and Labuan. 

In the stem are formed coarse crystals which constitute the Barus Camphor Barus Camphor, 
called in Indian trade returns hhimsaini or haras. The crystals are often found 
m concrete masses in the heart of the tree, or m the knots and swellings where 
the branches issue, but camphor is al.-o foimd beneath the bark. To obtain 
the product, which is valued by some of the Chinese at from 40 to 80 and even 
100 times the price of ordinary camphor, the tree is destroyed and cut into 
f=mall splinters. An average tree is said to yield about 11 lb., but the old trees Old Trees Bcv-fc. 
are the most remunerative, and only about 10 per cent, of those destroyed 
really repay the labour. This ca?uphor is used by the Malays for embalming 
and for ritualistic purposes, and is well paid for. Probably the camphor first 
own to the world was obtaineil from this tree, and not from 
^mphora. [Cf. Fluekiger and Hanburv, Pharmacejg., 458: Gildemeister and 
doffmann. Volatile, OiU, 370-7. 502.] 

Other Camphors are obtained from several plants, as for example thyme, ISTgai 
pa chouli^ tobacco, etc., etc., but the production from these sources would Camphor, 
-appear not to be a paying industry. The widespreiKl reputation fthttnea 
^ source of Ngai Camphor is probably delusive, so far at lejxst 
3 ^^*^ Burma are concerned, though the leaves would appear still to be 
flistillation of a powerful camphor in Upper Tonkin. [Cf. 

Uii/o “•'>—7 ; iN'Mh 73 : Dha»luri. Pent. Labor. Ind. Mas. (Tmiiwt. v^oc.), 

-i. 29; p-:ll. VI, Jo-Chi:, c. 1903. vi.. .-,12.] 

The <'amphor monopolv established by Japan had the Production. 

^ of raising tlie price of the natural product, and this led to the 

synthetical fabrii ation of the coinmoditv in America. Synthetical 
inch ^ fhe scope and purpose of thhs work to do more than 

e the directions and possibilities of the eamphor industry, and it 
Ui’ suffice therefore to state that it can be and is being produced 
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(■hi'inicallv. Hufc the rise in the price of camphor has had another efiect, 
nanielv of turiiiiifi the attention of planters in other lands to the possibility 
of conipetin;; with .Japan in the supply of natural camphor. Willis and 
Raniber in an able article have dealt with every aspect of cultivation 
and manufacture (Cirr. Roi/. Bot. frurd. Ceiilon. 1901, No. 24). In The 
Ji/ririilliiral Ledger (ISOfi, No. .5) Hooper detailed certain experiments 
which went to show that a fairly lar^e supply of camphor might 
be obtained from an oil distilled from the leaves of ( hiiid mom mn 
Cd m ji/iorti. It had been sujjposed that camphor was only obtainable 
from the timber and roots of trees 50 to 100 years old. and obviously 
oulv Governments <-ould undertake to plant such on a large scale and 
wait so long for remuneration ; but as a cousec[uence of experiments 
made in India. Algeria, United States and some German colonies, it was 
thought that ( iinittmomiim Co m/>tn>i‘d might be planted as a cat(di 
crop bv tea, coffee and indigo planters. The results, however, do not 
appear to have justified the hopes that were once formed. It would bo 
bevond the scope of this work to deal with the European use.s of 
camphor, but it may be mentioned that one of the most interesting is 
'ts emplovment in the manufacture of celluloid. [Cf. Heuze, Les PI. 
Indu.‘!t.. 1895, iv., 269-72 ; Keic Bull.. 1895. .305 ; Trap. Arjri.. April 1, 
l‘.MJ4, 659 ; Komppa. Pharm. Journ.. Ixxii.. 77 : Gallenberg (reviewed) iu 
Capital. .June 4. 1903: Collins, Scient. American. Ixxxix.. 368; Madras 
llVcUy Mad, May 9, 1903: March 20, 1905 ; Hauxwell. Bept. For. Admin, 
y. C)rc. Burma. 1904-5, 52 : Copleston, yotes on (.'uJt. Camphor, in Agn. 
Journ. hid., 1907, ii., pt. i., 92-4.] 

Commerce and Trade — India posses.ses a fairly large industry in the 
refining of camphor, chiefly at Bombay. Delhi, etc. The refiner sells the 
article at nearlv the same price as he purchased it for, the profit being made 
on its mechanical absorption and retention of a large amount of water. It 
appears, however, that an increasingly large proportion of .Japanese camphor 
is sublimed before being exported to India. The imports of Barus camphor 
are now of little or no consequence, having decreased from 528 lb. m 
1899-1900 to 106 lb. in 190-3-4, and in value from Rs. 32.898 to Rs. 3,170, 
and in 1906-7 were nil. The total amount of other camphors imported 
«as 1.071.714 lb., valued at R:s. 9.96,3.36. in 1899-1900; 1,091,002 lb. 
at Rs. 12.97,482 in 190.3-4 : 1,169,238 lb. at Rs. 16.17,043 in 1904-5 ; 
703.716 lb. at Rs. 1.3.37.938 in 1905-() ; and 849.261 lb. at Rs. 22,99,783 
ill l!'06-7. In the first-mentioned year .Japan contributed only 135,010 lb., 
\'alucd at R<. 1.82.().‘^0; whilst in 1903-4 the amount was 671.220 lb. at 
Rs. .'^.12.391 ; and in 1W4-5. 8.56.1.30 lb. at Rs. 12.51,846 : though it fell 
off in UHI6-7 to 12(),(Mi7 lb. at Rs. 14.11,926. Doubtless a large propor- 
tion of this must be rle Fonno.san camphor, which was premouslv exported 
to In.lia rid Hongkouu. The incnarsc in the .Japanese trade corresponds 
with a rapiil dci-rease in the quantities obtained from the United Kingdom 
lEnuli'li refined camphor), Hongkong and the Straits Settlements, the 
ti't.ih for these three having been in 1899-1900 : United Kingdom, 84.4601b. 
\ .lined at Rs. 77.6-58 : Hongkong, 44it.4.58 lb. at Rs. 3,80,598 ; .Straits Settle- 
mi-nts. 411.()96 Ib. at Rs. 3. .55. 261. In 1906-7 the quantities and values 
wer.‘ r(-,pc( tivciv : J'nited Kingdom. 22.311 lb. at Rs. 76.778 ; Hongkong, 
277, .360 lb. ,it Rs. .5, 13, .301 ; Straits Setth-meuts, 7 1.80.3 lb. at Rs. 1.61.295. 
J'hc in. reas-.il proportionate value of .Jap.inese camphor eompare.l to Euro- 
[.c.ii! 1 ainphor iiiav show that more of it is imported in a refined state. The 
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re-exports manifest an iiierease from 38,517 lb. at Rs. 38,375 in 1899-1900 
to 121,023 lb. at Rs. 2,14,369 in 1905-6. In 1906-7 they fell, however, to 
44,776 lb. at Rs. 1.01.132. Bombay and Bengal are the chief ports of 
departure, and Natal is ordinarily the best customer, though since 19(>4 
the United Kingdom has stood first. 

Oil of Camphor. — Tliere are two di-^tmot substamos knnm\ by this 

name. One is the oleo-resin of Borneo, obtained by distillation of the wood 
or by tapping the trunks of i^rtfohai*t nopH 4 a»»tpU4tra, which, being unable to 
resist the pressure of tlie fluid, sometimes burst open or ha\'e their tis'jue broken 
into largo internal chamliers. According to (jildeincister and Hoffmann {Volatile 
Oils. 503) this oil is not obtainable on the market. The other so-c<illed camphor- 
oil of Formosa and Japan is a brown licpiid hoUling lu solution much common 
camphor, which is precipitated when the temperature of the li(iuid falls. The 
crude oil is made by distilling chips of camphor- wood in water. After removal 
of the camphor which crystallises out on cf)oling, it represents a transparent 
bright-yellow to brownish-yellow licpiid oil luiMiig a penetrating odour. In 
Formosa it was formerly thrown away as w<irthl<'ss, but the Japanese used 
and still use it to a considerable extent in connection a ith lacquer and varnish- 
work, besides extracting a considerable resirlue <'>f <'amphor from it. A long 
and interesting paper on the various qualitie.s «»f camphor-oil together with a 
description of the method of extra<*ting n^flned camphor therefrom and of 
manufacturing safro! from the “red oil" (crude oil after the removal of the 
essential white oil and camphor) will be fouiul in Schimmcl d* Co.'s Serni- Annual 
Report (Oct.-Xov.. 1002), being taken in p.irt from the Journal of the Pharma- 
ceutical Societ>j of Japan (April. 1002. Xo. 242). It would appear that the 
camphor is now extracted in Japan, wliereas the oil was previously exported in 
a crude state, largely to Oenruiny, [C^ 81iimoy<ima, Acc. in Trop. Agrist,* 
Xov. 1901, xxi.] 

[Cf. Paulus rEgineta (Adams, Comment.), iii . 427 : Marco Polo. 1298 (ed. Yule), 
ii., 241 ; VartK'^nia, Travels, 1510 (ed. Hakl. Soc.), 24S ; Garcia de Orta. 1563, 
Coll.yxii. ; Ball, Comment, in Proc. Boy. Ir. Acad., i. (ser. 3). 39S : Ain-i-Akhari, 
1590 (Blochmann, transl,, 1873), i., 78-0. 385: Linschoten. Voy. E. Ind. (ed, Hakl. 
Soc.), 1598, i.. 112. 120; ii., 07, 117-S; Birdwood and Forster, E.I.C. First 
Letter Book, 58, 289; Foster, E.I.C. Letters, Hi., 240. etc.; iv., 5-8; vi.. 73; 
Cocks, Diar7j, 1623, ii., 343 ; Piso. Mani. Arorn., in Ind. Ctrl, re Xat. ct Med., 1658, 
165-8 ;^ Bre^m, PI. Exot., 1678, Cent, i., 11-7. Icon, 2; Milbum. Or. Comm., 
iSl3, ii., 307, 500; Bennett, Wanderings X.S. Wales, 1834, i., 175; W iesner, 
Die Rohst. des Pflanzenr., i., 544 : Dewey, U.S. Dept. Ayri. (Botany) Circ,, 1807, 
^ 0 . 12; Der Tropenfianzer, ii , 87 ; iii., *555-6: iv., 202, 415; Journ. Linn. Soc., 
414; Camphor Indust, for Ind., in Ind. For., lOOO, xxvi., 284; Mukerji, 
Handbook Ind. Agri., 1901, 435-S; Dipl, ami Cons. Repts. Japan, 1903-4, 
29; Journ. Soc. Chem. Indust, (many passages); Pkarm. Journ. (many 
passages); Trop. Agri. (many passages).] 

CANARIUM, Lhm. ; FI. Br. hid., i., 5:51-6 ; Burserace.*. 
There are about 9 species in this •'onus, all lar<je trees, and several of 
them afford useful resins. Considerable confusion exists, however, regarding 
their respective products, so much so that the most satisfactory course 
Is to assort the available information geographi<;all_v. 

. wngalense, Roxb , is the nerebi of Sibsagar and Sylhet of which Roxburgh 
wote. From fissures or wounds in the bark, a large quantity of a very pure, 
ear, amber-coloured resin exudes, which soon becomes hard and brittle, and 
not unlike copal, yet- the Xatives set no value on it." " In the Calcutta bazar, 
at from 2 to 3 rupees for 7 raaunds of 80 pounds weitrht each.’* 
info have repeated the above without either correcting or amplifying the 

^mation, so that it is not known whether or not there-^inis used ecAmomically. 

Linn., is the Java almond and the rata-kekuna of Ceylon. A 
tree of the Malay, but cultivated occasionally ui India anti Ceylon. 

Ass * Bract', is the dhuna. dhiia, tekrvny, etc, A large of 

tbe'ev' b[^basia anti tiaro hills. It wonkl stM^in highly probable that this is 
sui)n< the funttritt nt resin of As.sam which has hitherto been mostly 

PP'Seti to be aflorded by f. Gamble sjtys it gives a resin which 
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Torchps. is used for torches. A Sixniple of Assaui resin, weighing over 13 ib., received 

by the Reporter on Economic Products as a fairly average quality of the 
Black Dammar” was sent to the Imperial Institute, London, for examination 
and report. Dunstan replied that the resiilt.s obtained “ indicate that the 
resin is of the dammar typo although it differs to some extent from the black 
daiuraar of commerce, stated to be derived from f. especially in 

Vami'h. posst'ssing lower acid and saponification values.” Some varnish manufacturers 

to whom the resin had becm supplied reported that it was suitable for the 
preparation of a hard ilrying \'arnic>h, such as is required for enamel paints, 
though the dark colour of the resin would prejudice its sale and it was not likely 
to fetch more than 18s. per cwt. 

C. sikkimense, Joum. A.?. Soc. Beng., Ixii., pt. ii., 187'; is the 

giigal dkiip, nur-ok-pa^ etc. A very tall tree of Xepal and Sikkim — the inner 
valleys of the Eastern Himalaya up to altitudes of 3,000 feet. It yields a clear 
amber-coloured brittle resin that is burnt in incense by the Lepchas. Dymock 
{Journ. Bomb. Xot. Hist. Soc.. 1891, vi., 40'.)) speaks of an amber-coloured resin — 
the incense {gokal-dhup ) — and he was tlius doubtless speaking of this plant and 
not of r. b*> ti f/ft fr n sr as he supposed, •^ikkitnentp has of late years become 
a scarce tree, due apparently to the demand for tea-box woods. The timber 
is said not to warp but to decay rapidly. 

C. strictum, ffo.\b . FI. Ind.. iii., 138 ; Talbot, List. Trees, etc., 190*2, 70. 
Tlie Black Dammar, gngul, kula^dammar, karapu kongiliam, karang kunthrikam, 
kundrikam, mandn dhup, raldhup, thelli, etc. A tall tree of Western and Southern 
India from the Konkan southwards. I\'hen in young foliage it is almost crimson 
and is in consequence very conspicuous on the Ghats, up to altitudes of 5,000 
feet. It yields the resin known as the black dammar of South India. The 
timber is worthless, and to obtain the resin the trees are fired. Vertical cuts are 
made on the bark an<l a mass of brush w(*od thereafter fired around the base 
of the trunk. In about two year.A time the dammar is said to begin to exude 
from the stem and to continue to flow for ten years afterwards, during the 
months of April to Xovember. This is collected in January and traded in all 
over Southern and Western India, but owing to its high "price is not much 
exported. The supply comes chiefly from Travancore and the resin fetches 
about Rs, 3 per 18 lb. It is employed in the manufacture of a bottling wax 
or for varnish, etc., and in medicine as a substitute for Burgundy pitch in the 
manufacture of plasters. Full particulars of the chemical properties and medi- 
cinal uses will be found in the Dictionary. The substance was examined and 
reported on by the late Mr. Broughton. [Cf. Kmg. Journ. A 5 . Soc. Beng.^ 1893, 
Ixii.. 184-8. tt. 10-3 ; Gamble. Man. Ind. Timbs., 140-1 ; Cooke, FL Pres. 
Bomb., i., 201-2 ; Brandis, Ind. Trees., 130.] 
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CANAVALIA ENSIFORMIS, IX . ; FI. Br. Ind., ii., 195; 
Wiplit, Ic.. iii., t. 753 ; Duthio and Fuller. Field and Garden Crops, pt. iii., pi. 
l.xxi ; Cooke, FI. Pres. Bomb., i., pt. ii., 372 ; Prain. Journ. Hs. Soc. Beng., 
1897, <)t), 118 ; al.-^o Beng. Plan/.s. 1903. i.. 394; Duthie, FI. Upper Gang. 
Plain, i.. 235 : Leoi'mixos.t:. The Sword Bean or “ Overlook,” sometimes 
railed Fatatrotiian Bean, shimbi. hadsnmhal, mekhun, makham-shim, sem, 
sufed-sem. iihnn. ahni. garari. segapn. peh-naing-ni. etc. 

A porenru.il climber cultivated throughout India, from the Himalaya to 
Ceylon and KSiiirn. common in gardens or on the borders of fields and over the 
ro.ifs of huts. The young and halt-grown pods constitute the so-called “ French- 
beans ” ni Europeans in Inilia, but they are also eaten by the Xatives, especially 
in curry. Some tii e kinds, probably only races, are reported to be grown, of 
which the form known as ktlira. .a white narrow’-podded condition, is considered 
the best. 1 he mature are s,iid to bo eaten fairly exten.sively in Mysore and 

in some p.irts of the Bombay Freshh-ncy. By the IMuhammadans. here and there 
all oyer Indi.i, they are ajipreciate.l as a vegetable and eaten along with meat, 
espci,iiiUy that of the w-hite-.seedeil form, Fhore are three wild species, viz. 

I-,, OH,,, w ,4 A (k-ath-Hhim. kala-Ahim), very plentiful throughout India and 
by some writers regarded ;vs the origin of the cultivated plant. It has been 
reputed to be poisonous, t ti«ear«, DC . a littoral species creeping along the 
sand, and r. ohft,»ifoiin . DC {*'• var iiirgiiifi), a common climber 

along the banks of tidal creeks and rivers. 
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CANNABIS SATIVA, : C. indica, Lamk. ; FI. Br. ltd., D.E.P., 

V., 487 ; Eheedo, Hort. Mai., 1690, x., pi. 60-1 ; Rumphius, Herh. Amb., O., 103-26. 
1750, V., 208-11, pi. 71 ; Roxb., FI. Ind., iii., 772 ; Duthie and Fuller, Hemp. 

Fidd and Garden Crops, 1882, pt. i.. 80-1. tt. xix.. xx. ; Pruin, Morphol., 

Teratol., and Dichn. of Flowers of Cannabis, in Scienl. Mem. Ofpc. Med. 
and San. Dept., Ind., n.s., 1904, No. 12; Urticace.e. 

The following may Ije given as the more important names : — Hemp (fibre). Vernacular 
Indian-hemp (the narcotics). Canvas (co.irse textile), English ; rannahis, Greek ITames. 
and Latin: canaib, Keltic; knnas. Modern Breton; chanvre. Fr. ; canamo, 

Sp. ; canhamo. Port. ; canape. It. ; canapa. Riunan. ; r.anep, keep. Albanian ; 
konople. Riis. ; Lonopj, pcnhi. pienkn anrl penck, Polish and Old Slav. ; kemp, 

Belg. ; hampn. hanip. Swed. and Danish; hanf or hanaf. Old High Germ. ; 
hampr. K. Germ.; knapio.’i, Pruss. ; Haiitr. Iceland; hennup. kennip, Dutch; 
kenevir, Bulg. ; kentyr, Tartar; A-anf, Er»e ; knnaq, Armen.: schema. Mughal; 
dschoma, Tanjut ; nasha, asarath, mnlach, Turk. ; kin-dur. Turko-Tart. ; kirs, 

Bokhara ; kandir, Kashgar ; kanabira, Syrian ; kinif. Kurd. ; kief, Morocco ; 
ta-ma, si-ma (great or male) and tsu-ma, cku-ma (seed-bearing or female). 

Chinese ; a.m (the plant and fibre), nuno or jofu (the hempen cloth). Japanese; 
hhangd, vijaya, indrasana, Sanskrit ; bhang, beng bhang, haschi'sch, siddhi. sabzi. 
ganja, charas, niajun, jia,^ kas. Hind., Beng., Nepal. Pb., C. Prov., Kaoh, 

Guj., Deccan; sini, sirin, Sind; ganjuyi, korkkar. kalpam. Tam. and Tel.; 
gingi-lacki-lacki, ginjil-achi-lachi, {kalcngi-cansjava (male) or bhangi. etc., 
of Rheede, gingi of Rumphius), Jlalay ; kinnnb. hinab, of younger Serapion, 
schehedenegi in Matthiolus, and a.ris or assis in .Acosta, Linschoten, Rumphius, 
etc., Arabic {axis. a.ssis are doubtless the Arabic haschisch) ; dakka, dacha, 

Hottentot : and riamha, dinmhe, or jamba. \V. Afric.a (Xegro) : darakhte-kinnab, 
bang,, nabatul-g unnab, Persian ; bln'n, .srinv, Burmese ; matkansha, ganja-gaha, 

Sinhalese ; ahets-mangha. rongaync, Madagascar. 

Habitat.— The Hemp plant grows iu a wild or spontaneous state over Habitat, 
so wide ail area, but at the same time is always so closely associated with 
places that are or may have been inhabited or used as trade routes, that 
it is difficult to say where it originated. The widest range claimed for 
wild hemp covers the area from Trans-Baikal and Dahuria westward and 
southward to Bokhara, the Trans-Caspian province, Russia south of the 
Caucasus, and, according to Hooker, the North-Western Himalaya. It 
is. however, as plentiful in an acclimatised state in Japan and Northern 
China, and in the Sub-Himalayan zone of Northern India, as in any part 
of the region indicated, though it is admittedly there only a plant of 
waysides and waste places. Having regard to the value of the situations 
it afiects, Prain, in his report on ganja, does not regard it as indigenous P'o* in'iigonmn 
either in India proper or along the North-West frontier. But even 
m some of the ' Siberian districts accepted as part of its original 
home, it has been noted as occurring near dwellings, and Graelin {FI. 

Sibir. Hist. PL, 1768, iii.. 104) seems to believe it to be wild simply 
because the Buriats and Krasnoiar Tatars do not actually sow it. The 
arguments against its being wild in Northern and Central Asia are thus 
almost as .strong as in the case of Eastern and South-Eastern Asia. So 
fat as India is concerned, the comdusion of the Hemp Drugs Commission 
>s probably correct, namely that it is not indigenous. 

Properties and Uses . — The hemp plant is known to yield three Products, 
distinct products, or perhaps rather groups of products, separatelv di'alt 
'nth in this work : — 

A BAST FIBRE, largely employed in the manufacture of cordage Fibn?. 
topes and coarse textiles. 

edible seed, from which a useful fatty oil is expressed. Eiibie .sop.i. 

A XARcoTic resinous substance that appears in trade in three chief xareotao. 

219 



TilK HKMP PLANT 


CANNABIS 

SATIVA 


Hemp 


lihanga. 


SLih' ..U'l 
IritLtU- riaiits. 


•‘(•ii.irl.*’* 
cr ** 


*' riml’ilo 
llf-mpo.’' 


}->n)nV,ll of 

tiio Males. 


Uil. 


U int^r Ilerif'. 
t*iimmpr Hemp. 


"* t«i in ' 'f 

Nf ifnrTy for 


I I'l.il < 'rop. 


forms, known as bhang, ckaras, and ganjn, and which chemically consists 
of a resin and a volatile oil. 

Tho word bangra is given in Nepal to a coarse cloth made from the nettle 
iiiirat'iiinia hott-ronhyi/fg and in Sikkim a similar textile be.ars tho name gunnia, 
while in Burma tlie name gun or gu'on dimotes fStf'hmt't'in nivfut. and in 
r.ermal tlie fishermen’s nets made of rhea fibre are called gangnjalu. A coarse 

< lotii made in Mysore from Ct'oftttaria is also named gunj. It is thus somewhat 
siirpri>iing tliat in Jinlia the l>est-kiiown nettle tibre.s, including hemp, bear 
namos that liave the souikI of hhnnga or ganja (though possibly cpiite uncon- 
nected). I'hristopher Acosta {Tract, de las Drogas, 157S, 3o‘J-ni) figuri's and 
df'seribes the Banguc." Mandel&lo {Travels, B)G2, 37) speaks of '' Bengi,’^ 
a drug made fnun hemp. Fryer {Xciv Acc. E. Ind. and Fers., 1672-^1. 12G) 
mentions “a Fakior drunk with Bang” whom he saw in Surat. On the 
Himalaya, where f'annahlH satit'o Ls grown for its fibre, the male plant is 
ealletl phnl bhang and the female gid — or giir-bhnnga. At Indore the male plant 
i.s hari and tho temale hhanigera. Very nearly throughout tlie world wherever 
hemp is cultivated tlie larger anrl more prolific plant has been taken as the male 
(though as a matter of fact it is botaiucally the female). Prain informs mo 
that ho believes, with the Mongolian races, the sexes are not as a rule reversed. 
The names given to the two forms or sexes are therefore interesting. From 
(Jerardo ( IG3G) we learn that in his time English writers spoke of the one plant as the 
" Male ” and called it Cliarle ” or ” Steele Hempe ” (p.*l083), or “ Winter Hornpe,” 
and of tlie other «us tho ''Female” (or, as he calls it. Femeline, botanically tho 
male), the "Barren Hempe ” or " Summer Hempe.” and by more recent writers 
" Finible Hempe.” Gerardo makes an interesting observation in this con- 
neotien ; — " There is another, beeing the female Hempe, yet barren and without 
seed, contrarie unto the nature of that sex; which is very like to the other 
beeing the nuil*.', and one must be gatheretl before the other be ripe, els© it will 
witht'i’ away and come to no good piu*pose.” The corresponding German names 
are Fontnel (male) and Masclul (female). It is, liowever, significant that in 
n«>ne of the prelii^roric remains of Europe has hemp been found, though flax 
is fre(pient. [(’/. 0. Schrader, Beallexicon, etc., 330-1.] 

fhit Gerardo's oixser\'ation regarding tho necessity to remove the male plants 
(tht* •‘females,” as lie calls Ihem) because otherwise the crop may come to no 
good, is curiou.sly suggestive of the Bengal practice, that will presently he 
expi<iine»l. .\s a matter of fact, however, it is the general custom in Europe to 
rem(»ve the male (or, as it is called, “female ”) plants some 20 to 40 days before 
the female (male) is harveste<l. the reason being that after the dissemination of 
the pollen the male plants rapidly mature, so that long before the females have 
formed their seeds the fibre in tlie male stems has been ruined. Similarly, if 
the seeds be allowed to ripen, the fibre of the female plants will also be ruined. 
It accordingly is the custom to harvest tho female crop when in a half-ripe 
condition, tliat is to .say, the seeds have not been fully matured but they are 
at that stage rich in oil an<l thus afford a by-product of no small importance. 
Still further, it scorns the custom, in some parts of Europe, to store the stems 
for a tune before separating and cleaning tho fibre. The fibre* cleaned in winter 
is aci’ordingly called Winter Hemp and that rettetl m spring' and cleaned finally 
m .surntut*r is described ns Summer Hemp. But like the names " male ” and 
"female,” tlie terms "summer” and '‘winter” are often inverted. Lastly, 
th*-* greiife>«f p.wiihle c'mfiision exists in the literature of this subject as to 
whether nr not the botanically male plant yields a fibre, and, if it does, its 
relative value to that of the female. [17, Crawford, Indust, of Russia, Agri. 
<ind Fore.'it. ISu.'C 13U-43; Wie.-ner, Die Rnhst. des Pflanzenr., 1U03, i., 520. 
li.. 300 ] Wil-^ori {Farm Crops. Is.'g), ii.. ,32.>-43) gives wdrat is dnubtles^i the 
complete* statement when he observes that tlie plants flower in about twelve 
wNvks after tii«* d.ite of sowing, ” and then is seen the peculiarity of the 

< ultivation of hemp as compared with other crops. If the crop be intended 
for fibre only, the harve.-'ting generally takes place as soon as the process of 
flowering is complcte<l. and b..th male and female plants are pulled at the same 
time and rreate<l in the •^ame in.anner. When, h'-wever. the diAuble produce cf 
fibre and ^e^'d are doMreti. .i diffeient method is pursiu'd. by which the full produce 
.»f rlie crop IS -..‘furt'd ” 'I’he inulo pbuits an* f)uib‘d up }>y tlu* root-. «-aro lieing 

ii‘C r<> injure fh»- female, whuliare h-ft on tlie field hjr a further period. 
'■ I’he malo plant- aro i-oHecml an«l tied in -m.dl sheaves, and either left .-t.indiiur 
111 aJeon\eniem {d.a c till dry or at once taken to the retting vats.'’ Morris 
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[Cantor Lect.^ J ourn. Soc. 1895, IHii) sa-vrf tlio fibre nf the male plant is tougher 

and better than that of the female. It 13 separated by retting, breaking 
and scutching as in flax. \Cf. also Dodge, Cult, of Hemp and Jute, U.S. Dept. 
Agri. Fibre Invcstig. Bept., 1896, No. 8.] In New Jer.sey experiments were 
conducted to test the influence of environment on the relativ’o production of 
male and female plants. On rich soils twice as many female as male plants 
spring from the seeds. So aUo seed collected late in the season was found to give 
more pistillate than staminate plants. 

Turning now to the mistakes made by Gerardo and most of the early writers 
regarding plants supposed to be wild states of Vunnuhis sativa, it maj' bo 
observed that in the classic literature of this subject in Europe, India and China, 
exactly parallel examples of error may be cited to those of the 13th to 18th 
century wTiters. In India from the time of tlio early ilughal Emperors, at 
least two, if not three fibre-yielding plants have been recognised as forms of 
hemp, \*iz. hfiangd or sana {^'nnufthiM aatitut), pat’^an [itihiHi'ttH oftunahinuH), 
and san {or swnn) {frotaiai'ta Jnitcen). The first two are mentioned, for example, 
in the Ain-i-Akbari (1590, Bloclimann, transl., i., 87) in such terms as to leave no 
doubt as to the palmate-leaved 6'an having been recognised as distinct from tho 
yellow-flowered sanoi another passage (Glmlwin, transl., L, 101). But while mna 
—a fibre — occurs in the Institutes of Mann (probably uf date 100 to 500 a. d.) 
and in some of the later Sanskrit works, it apparently denotes Cfotaiavia rather 
than Cntimthis. It would- thus seem as if the word sana to denote tlie true 
hemp had been a comparatively modem usage. 

History.— The names schema and deschoma given to it, according to John Am- 
manus {Stirp. Bar. Imp. Butk., 1739, 174). m Dahuria, are suggestive of the Chinese 
ta-ma (great-niu), si-ma (male-?«< 2 ), tsu- (sometimes written chu-) ma (female and 
seed-bearing-ma). Bretschneider says “ the character ma. wliich now’adays is 
a generic term for plants yielding textile fibres, was in ancient times applied 
exclusively to the common hemp plant Motiva. Linn. It would, in 

fact, seem fairly certain, if the plant ho excluded by botanists from the position 
of being regarded as indigenous to China, it h<is been frequently mentioned in 
the Rh-ya, and special chanicters are employed to denote the fibre plant as distinct 
from the seed-bearing form. In fact it would seem that so very ancient is the 
character ma that it denotes conjointly fibre and oil (or food). Dr. Henry has 
pomted out to me that the character in question looks not unlike two plants 
within a partially protecting line. W'hether or not the very character used to 
denote ma was intended to convey the idea of the two forms, the double property 
was certainly knowm from the most ancient times. [Cf. Kew Bull.. 1891. 247-50.] 
Bretsclmeider accordingly observes : — As hemp-seed was an article of food, 
hemp in ancient times was reckoned as one of the fivo, or nine, kinds of 
* The Lu Ski (Sung dynasty) relates a tradition according to which 
the Emperor Shen Nung (•28th century B.c.) first taught tho people to culti- 
vate the ma. 


Discussing the classic names assf»ciated with Tmlia, G. A. Grierson (A'o^c 
^ the Beferences to the Hemp Plant occurrinQ in Sanskrit and Hindi Literature, 
m H.D.C.B., hi., 246) mentions bhan^a, indrdcdnei and vijayd. or jayd. “Tlie 
a^e bkanga occurs in the Atharvavida (say 1400 n.c.). The hemji plant Ls 
Here mentioned simply as a sacred grass.” It was f»ne of the five herbs offered 
S oblations, viz. soma, kuca. hhnnga, barley and sahn. ” The first mention of 
as a medicine which I have noted is in the work of Susruta (before the 
u century a.d.), where it is called an antiphlegmatio. During the next four 
penturies hhangd (feminine) frequently occurs in Nati\'e Sanskrit dictionaries 
S sense of hemp plant.” ” In the 10th century the intoxicating nature of 
seems to have been known : and the name indrdqana, Indra's-food, first 
^pears, so far as I know, in literature. Its intoxicating power was certainly 
own in the beginning of the 14th century.” The sjuionym vijayd (the 
often has the alternative meaning of haritnkl (Terminw/in). 

Aled. Hind . 1900. *235-41) — a groat authority on the Sanskrit names 
— suys a mythological origin has been invented for this plant. It is 
put^ to have been produced in the shape of nectar while the gods were 
l-he ocean. In part confirmation of that \iew it may be mentioned 
^ ^ medical treatise tfiat constitutes The B<>wnr Manunerifit (translated 
annotated by Dr. A. F. Kudelf Hoemle) no menti-iu made of Indian 
^ form. The ^tS. was found at Kneha. Khotan, which according to 
\\as engulfed hv s<ind tow.ird'^ 1 h*' ( lese nf the sih i«.ntur\. It is thus 
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very possiiily thp oldest Indian IIS. of a medical work extant. But in the 
Phiirwnrn'jrnphiii Indicn the lollonin;? occurs, “ It is mentioned along with the 
t'eflie plant innjidit, which has magic and medicinal properties and which is 
described in the Athariaviila (ix., 34, 35) as a protector.” “The gods are 
s.iid to have tlin'i^ times cro.ated the herb (oshndhi).” “ The intoxicating proper- 
tii's which the plant possesses in its Eastern home appear not to have been 
disco\-ercd until a more ri'cent date, but in the fifth chapter of Manu, Brahmins 
are pndiiliited from using it, and m the sacred books of the Parsis the use of 
hand for tfu' purpose of procuring abortion is forbidden.” It may, however, 
be pointed out that the authors of the Pharnuicographia Indica would perhaps 
have been more correct had they stated that the magic plant was called Sana 

not hhnnga and was spoken of as springing from the saps of husbandry it 

was therefore a cultivatetl plant and one possibly of moist soils. On the other 
hand. Dr. Krishna Garde of Poona, in his evidence before the Hemp Drugs Com- 
mission (vii,, 173-!)), stated in the most emphatic manner that in the ancient 
classic literature of India there was “ not the slightest reference, direct or implied, 
to the narcotic properties of the plant.” Panini, he continues, “ refers to it as 
cultivated in fields (evidently for its fibre and seed). Manu and Kaushitaki 
Brahmana refer to it as a source of fibre. Later Sanskrit commentators and 
lexicographers interpret hhang as shann. the Bengal sunn plant (Crotalaria 
.jiiiirre ), which has been known in India from time immemorial as a plant -yielding 
fibre.” There are no Sanskrit names for ganja or charns : all the words so used, 
according to Dr. Parker, have been recently coined. In the “ Sabha Parva ” of the 
Alahabhnrata, the Sakas (Scythians of Turkestan) are spoken of as bringing 
presents of thread spun by worms and patfa. In that reference apparently 
the fibre of hemp may have been denoted, but it was not called Sana but 
pattn. 

Grierson (in his communication to the Hemp Drugs Commission) observes that 
the first reference to gania which he has noted is abimt 1300 a.d. He then adds 
that aocoriling to an old Hindu play written in the beginning of the 16th century 
biva himself brouglit doam the bhang plant from the Himalaya and gave it to 
mankind. Jogis are well-known consumers of hhayig and ganjaf and they are 
worshippers of biva. In this connection also it may bo explained that Grierson 
has permitted me to re-submit to him personally the controversy regarding 
the bhangd, gania and suno of Sanskrit literature. While he" diffidently 
urges that comparative philology is out of his line, he points out that if it be 
accepted ths^t bhanga is an Aryan (not a Semitic word as Burton suggests), it is 
derived from bhanj to break (transitive). In that sense it occurs not infre- 
quently in names of plants other than f annnhis. such as gdira-bhangd ( = body- 
breaking), katu-bhanga (— pungent bhanga ) ; so also in certain combinations such 
as prtshtha-hhanga ( = back-breaking— a trick in wrestling). But if the deri- 
vation from bhanj be correct, then the breaking might refer to the senses 
and have the meaning of to rout. I he Indi.m bhanga and the Avesta banha 
(the Persian bang) have a common origin and the “ bli ” form is the origimil. 
The reverse is improbable if not impossible. The nenre-t r.-rtain comm on'" root 
IS the Sanskrit hhan) already mentioned (suggestive of a hypothetical bhranj. 
lui.l ot frangrrr, hrrnhrn. break, etc.), fry. Helm, Kalturpfl. 'nnd Haust., 471-2.] 

I he vverd bhanga has both .i male and leuiale form, a circumstance suggestive 
of the botanu’al nuile and fem.ale plant.s, and if so that fact might he viewed as 
removing it from sana (which usually den* >tes froialnt'in Jtiiirra). Commenting 
on the Word snna. I Iricrson says its origin is unknown to him but that the cerebral 
n Fuggesrs a previous • rii. It can h.ive nothing to do with indra-asann 
(IndraVfoo.lS. Pr.iiii. on the other hand (f 'aft. at, d Csr of (;ania. 1893 43), regards 
sdna as the most interesting of the Samskrit names for this plant. Prof. 
Kapson vmte.s me tout it is quite ja.ssible the origin, il form of the word was 
v-rm,bo. hence the numerous Teutonic n.mies like the English - hemp” and 
the early English - henep.” __ The Greek and L.atin - k " often ehanges into 
, *' ..‘"‘li *' . P y pa.ssing inbi English. But if this be so. the 

tinai li M iW (Irnppoil off in S.iiisknt — thf^ ni.iy have heen hnn^ih. 

Ihe s. invoIv.Ml are quite reffuiar. nauielv the “s*’ (tlie 

palatil sihihmt) pa^Kinir into the Creek and Latin k "'sound, and then into the 
Lndidi -li. Hut {). i:ichrad«T .Ur indo-rrm. AUertum., 1901, 331) 

observes that the his nr pis m the < Jra^eu-Thracitin .avia-i.s is sug-estive of pis. 
pus. the (Finnie) Siryenmn ami "V ntmk word for nettle, s(^ that the oririnal may 
have been ..u's-^.s and meant hemp-nettle. 
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[C/. Buchaiiciii-Htimilton, Stat. Acc. Vumj., 1833, 207 ; Roxb., Obs. Hemp 
and Flax Substitutes, 1801 ; Baden-Powell, Pb. Prod. 1868, 292-3, 377, 504-7 ; 
Hem Chunder Kerr, Cult, and Trade in Unnja, 1877 ; Ganja and Other Drugs 
in Ind., Parliam., Paper, March 3, 1803 ; Pharinacog. Ind., 1893, ill., 318-37 ; 
Kept. Ind. Hemp Drugs Comm., 1894, 7 vols. (abbreviated into H.D.G.R.); 
Prain, -Kept. Cult, and Uses of Ganja, 1893: Imp. Gaz., Ind., 1904, iv'., 259-61; 
Hanaueek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 77-81.] 

/. THE FIBRE HEMP. (Seed, pp. 256-7, and Narcotics, pp. 258-63.) 

Cultivated and Wild States of the Plants. — Tlie remarks already 
made regarding the male and female conditions of Canmihi.s sttfirn have 
indicated some of the chief opinions that prevail in Europe regarding 
methods of cultivation. It has moreover been incidentally implied that 
in India, hemp is grown for either of two main purposes ; (a) the 
supply of the narcotic ; (b) the proiliiction of fibre. It is, however, 
very generally admitted that in the plains of India, while the narcotic 
principle is readily developed, the fibre is as a rule but very imperfectly 
formed. In many reports it is affirmed that certain forms of hemp con- 
tain a stronger or a better flavoured narcotic than others, circumstances 
explained by some authoritie.s as being cou.seciuent on more careful 
preparation. [C/. Kotah State Mem., H.D.C.Ii.. app. iii., 178.] Prain 
says, “ Bhang is held in very different degrees of estimation according to 
the locality in which it is grown ; that from the plains is valued more 
highly than that from the submontane tracts along the Himalaya.” 
On the North-West Himalaya the plant is fairly e.vtensively cultivated, 
however, as a source of fibre, the narcotic being but indifferently produced. 
In some localities ganja is said to be obtained, in others charas, in a third 
hhang, while in Sind it is reported that the plant affords a good fibre as well 
M a fair quality of hhang. These peculiarities are not, however, by 
recent opinion accepted as involving conditions that are even racial in 
value, but are viewed as the direct results of climatic and soil influences. 
Praia, moreover, remarks, " We must conclude that, having reached 
India as a fibre-yielding species, the plant developed the narcotic 
property for which it is now chiefly celebrated there.” So also the H.D. 
Commissioners in their Report (i., 17) observe, “The function of the 
Cominission is to test by the information they have collected the views 
therein expressed regarding the probable existence of races capable of 
pelding as a speciality the different products — fibre, ganja, charas and 
mang. The only differences recognised in the plant by the people are 
between the wild and the cultivated plant, the male and the female and the 
tmeties of the male and female plants already referred to.” Summing up, 
the Commissioners, however, observ'o that “ there is no evidence of racial 
speciality or differentiation of the decided sort suggested ” by some w'riters. 
t>mularly it may be pointed out that Roxburgh was apparently much 
impressed with the absence of distinctive varieties. “ Few vegetables,” 
e remarks, “ so w idely diffused over almost even' part of the known world, 
and under the immediate management of man, have undergone less change.” 

rans. Soc. Arts, London. 18u4, xxii., 385). It is thus certain the plant 
las varied structurally to a fur less extent than might have been antici- 
pated. Rut racial characteristics are not nece.ssarily botanical inani- 
estations, and that the plant has changed is at once evident by the 

ely different products which it affords. It has not as yet, however, 
critically examined and compared province bv province on the 
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Ik'ld from the st;uiilpoiiit of the cultivator. Koxburcli was not aware, 
for c.xamplc, that in A.sia “ the tibrcs of the bark have ever been 
employed for anv 23tirpose,” so that he certainly had not studied all the 
racial forms that may have existed in India even in his time. 

In the Eeport issued by the H.D. Commission (i., 32), reference is 
made to there being two forms of the plant in Kashmir ; ‘‘ The bhang, 
which grows on both banks of the Jhelum below the city of Srinagar, 
is known as hathiya bhang, is weak in narcotic and is used only for its 
fibre and for burning. The wild growth is very abundant. It supplies 
all the wants of the people, and there is consequently no cultivation.” 
So again (l.c. i., 30), doubt is thrown on the existence of the plant in 
Burma. It is probably not so plentiful in that country as in India. 
Pottinger and Praia, however {Sole on the Botany of the Kachin Hills, etc., 
in liec. Bot. Sure. Ind., i., 219), found it near the Kyeng-mo Kha, in the 
forests, and they add that the people appeared to have no knowledge of 
ganja and no idea that the plant possessed narcotic properties. But while 
Indian authorities tlius throw doubt on the existence of cultivated forms 
of the plant, in Europe and America those engaged in the hemp industry 
have no hesitation in recognising many well-established races. Dodge, 
for example, says several varieties are recognised, such as that cultivated 
in Kentucky, having a hollow .stem, the most common. Then there are 
the following forms : China, Smyrna, Common European, Bologne or 
Creat hemp, the, canajia piccola or small Italian, and lastly the Arabian. 
[Cf. Boyce, Treat, on Cult, of Heniji., etc., New York, 1900."] 

Early Experiments. — On more than one occasion public interest has 
been aroused a,s to the possibility of India becoming a source of hemp 
fibre. That the plant was coini>letely aoclimati.sed over the greater part 
of the plains and fairly extensively cultivated on account of its narcotic, 
are circumstances that have been cited in support of the contention that 
apathy and indifference had to account for India’s backwardness in hemp 
production. During the closing decade of the 18th century the East India 
Company made various experiments on an extended scale. Roxburgh, 
in a letter dated Calcutta, 24th December, 1799, expresses somewhat 
piciuantly his astonishment on finding a Mr. Sinclair .sent from England 
to ■■ establish the cultivation of hemp, a thing I had begun some time 
before. ’ Sinclair seems to have died shortly after his arrival in India, 
but the experiments were continued for a few years. Speaking of san- 
henip {t'rotuhn-in jinireii). Ro.xburgh wrote in his Plants of the Coast of 
(. oromnndel ( ] 798, ii.. 50, t. 193), “ This useful plant vields the Hindoos their 
best hiniij), for thev have no idea of the superior quality of the hark of the 
common hemp-plant wliich is indigenous in all parts of India ; 

but of that jilant they only use the leave.s as an intoxicating drug. I 
have taken some trouble to teach the natives the use of a jilant which 
hitherto they have only ahnsed, by making some of their farmers witnesses 
to every part of the culture and prcitaratiou of the hemp, and which, on 
being conijiared with their t.^channmoo hemp, thev were jierfectlv con- 
vinced was infinitely betttn : at the same time the ciiltnre being equally 
e;i.-.y, ami the iiroduce equally large, I have reason to think a few 
tears will bring it into general Usi^ in the.se jiarts, and hv liegt'oes 
over India.” 

In the early experiments Enrojiean .seed and Piuro^ieau cultivators were 
alike inqiorfeth and every effort made to ensure success. Cultivation 
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and manufacture were carrie<l on at Rishra, Cassiiupore, Maklali, Gorakh- 
pur, Mhow, Rohilkand, Aziingarh, etc., etc. The results were every- 
where unsatisfactory. Still, however, inquiry and experiment were re- 
instituted in 1871, especially with regard to the fibre of the rejected stems 
from ganja cultivation ; but the result was again unfavourable. The 
area of possible cultivation of hemp fibre was admitted to be that where 
it has from time immemorial been produced, namely the slopes of the 
warm temperate Himalaya. But it may fairly well be affirmed that the 
Himalaya as a possible extended source of supply has not been fully 
exploited. Recent and future increased facilities of transport may be 
looked to as giving openings for developing the trade in Nepal, Kumaon, 
Simla, Kullu and Kashmir hemp fibre. Some years ago the East India 
Company made contracts for Himalayan hemp (H.D.C.R., app. iii., 26, 
27, 231). For this purpose advances were made to the cultivators, and 
the fibre purchased at a fixed rate. The system worked well, and should 
a demand arise in the futm’e, it might be resumed as the best mode of 
dealing with a community of vcrv poor cultivators. [Cf. AMF. Prov. Gaz., 
X., 799-805.] 

CULTIVATION AND CHIEF LOCALITIES. fantuihin sutira is 

grown as a source of hemp fibre in two localities : (a) the North- 
West Himalaya, including Kashmir, and to a much smaller extent in 
(6) Sind. The wild or fully acclimatised plant is called jangli-bhang. or 
ganara-bhang. Whether the two conditions — the wild and the cultivated 
—can be separately recogni.sed seems doubtful ; still it is a fact that the 
wild is useless, or nearly so, for either fibre or drug. 

(a) Garbnal - — The tibre-yieklinu plant growTi m this district is met with 
on nch land h.iving a north e.xposure. It is believed, moreover, that it would 
be impossible to gi\‘e it too much manure. The small plots assigned to hemp 
are accordingly, as a rule, seen m immediate proximity to the cultivator's house, 
and are carefulU’’ protected. The crop does not succeed below 3.000. nor 
much above 7,00o feet in altitude. It is sown in May to June (about GO lb. to 
the acre), and during gi'owth the land is once or twice dresseil, and where neces- 
sary the plants are thinned out so as to stand a few inches apart each way. By 
September to early in November the crop is ripe, and may tlien stand from 10 to 
lit ^ height. The plants that bear seed are called SKiantjo or kalamjo, and 
those that do not are phulanqo. The stems are cut with a sickle and spread 
on the ground to ilry for '24 hours. Those who desire to procure chants (? ijanja) 
now rub the fruiting tops and young leaves between their hanils and thus procinv 
the drug. The leaves are as a rule regardi'd as useless, hut a small quantity may 
e collected, dried, anti employed a.s bhamj. The seeds are gathered, aiitl con- 
s itute the second vahi.ilile product of the plant. The ktilan^o stems are exposetl 
o diy, and are in due course retteil and the tibre separatetl and cleaned, as with 
e male stems (see p. 50). From the tine fibres of both plants the teoka or sheet 
‘ty jlie people iii (iarhwal is preparetl. Nearly ono-third of the ptipulation 
th 1 * 'llstrict are clail in hempen garments. IVhile that is so, it is remarkable 
a a certain odium is a.ssociated with the cultivation of the hemj) plant, and 
ence only the low-caste farmers (doms), or the half-oaste Rajputs (Khasia- 
«ajputs) will grow it. [Cf. H.D.C.R.. v., 19, 20, 41-8, TO-S.] 

( ) Kumaon . — A lughlv instructive account of the eultivation of hemp fibre 
Wiimaon will be found in the Gazetteer of N.W. Himnlni/a (1.8.82. 7G0-T). The 
t>s urn pursued ditiVr^ in no esnential from that just dotuiled. ;ind thu ohjertion 
il huiup-growor ” also prevails. In tlio Ht)np Drwts Report 

Hru' f ' ls lu.uie of tiie manufactures produceAl, which it wmild appear 

fuln ^ f'xported from Almora to the plains, Owni^ to the nse- 

plant its cultivation is said to have recently Ijecn considerably 
nianufactiirers of hemp strine: and rone are reporteil to be a 
special class of people called borciH or pajals, 

in fCi this State the sowings are usually made a little I'arlier than 

niaon and Oarhwal from starch to April, and the crop is ucconiinglv 
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ready in August. It would appear to be specially abundant in the hills from 
Maukamana to Redi, also in the Xepalese Terai. [Cf. H.D.C.R., iii., 131 ; 
Kirkpatrick, Acc. Kingdom o/ Nepaul, 1811, 14l2-3 ; Buchanan-Hamilton, Acc. 
Kingdom of Nepal, 1819, 226, 231 2.] 

(d) Simla and Kangra. — A short notice of hemp fibre in Kotgarh will be 
found in the Asiatik Researches (1825, xv., 474. 478). One of the most interesting 
and useful accoimts of the hemp cultivation of the Himalaya is that given by 
Baden-Powell (P6. Prod., 1868, 504-7). Stewart, m a correction on the text of 
his Panjab Plants, has recorded his final opinion that iamiahi!* was wild in 
the Panjiib hills, and speaks of it as cultivated up to 10,000 feet in altitude 
Coldstream says {H.D.C.R., v., 365) it is not cultivated in the Panjab for 
the production of charas or ganja. Useful additional particulars will also 
be foimd in the Kangra Gazetteer (1897, 78) and in ^Ir. .Anderson’s statement 
{H.D.C.R., V., 379J. 

(c) Kashmir . — In 1799 Captain Thomas Hardwicke visited Srinagar, and 
in the Asiatick Researches furnished an interesting narrative of his journey (vi., 
376). He there observes that fanmihiM mtiitti "is cultivated in sev’^eral parts 
of the mountains for two purposes : one for the maiiufactm’e of a coarse thick 
cloth, which the poor people wear, and the other in making an intoxicating drug 
exported to the low countries.” Lawrence {Valleg of Kashmir, 69) tells us that 
about 600 maunds of fibre are annually produced in the country below Srmagar. 
Further particulars on this subject will bo found in the Hemp Drugs Report 
(app. iii., 128). Many wTiters allude to the very superior paper that was formerly 
made in Kashmir from bhang fibre {H.D.C.R., v.. 43S). Of Kyilang, the Rev. 
Mr. Heyde {H.D.C.R., v., 487) informed the Commission that in British Lahul 
all the zamindars cultivate a small piece of gromid, if possible, close to their 
houses, with hemp, solely in order to obtain fibre. This is made into strings, 
witli which the straw shoes {bulai are sewn together. Very few people smoke 
bhang, and those who do, obtain tlieir supplies from traders, who carry it from 
Yarkand to Hmdustan. 

(/) Sind. — Wild hemp known as kohi bhang is said to grow on the hills. 
The plant is culti\ ated on account of bhang (it does not yield ganja or charas) in 
this province, but the stems are occasionally utilised as sources of fibre, hence 
Sind being sometimes mentioned as prodiicmg tlie true lieinp ; at the same time 
the seeds are collected and eaten, or oil is expressed from them. Sir H. E. M. 
James, in his evidence submitted to the Hemp Drugs Commission (vii., 235), 
stated that the charas used in Smd is imported chiefiy from Kandahar. The 
Deputy Collector of Naushalira (Witness, l.c. Xo. 4, 243) says, In order to raise 
a good crop of hemp, it is necessary that the land should be well ploughed, manured, 
and copiously watered. The seed is so\N*n in October or Xovember, and the crop 
IS ripe in April. According to another witness (Seth Vishmdas Xihalehand, 291) 
the fibre is called aini. The stems are steeped m water for 1.) days, after which 
they are taken out ami then yield their fibre. But it may he asked — is it possible 
that 4 riitittarut .iunceti is the hemp fibre of at least some of the Sind reports ? In 
8outh India, at all events, it would apfiear certain the fibre-yielding plant often 
spoken of as < Mativ** {H.D.C.R., app. lii., 83) is m reality I'rataUtt'ia 

Jtt urfa. 

Trade ia Hemp. — Russia still liolds the foremost position in the 
world’s supply of this fibre. The exports of hemp from India are mainly 
in sa/i-hemp the imports almost e.xclusively in Manila 

hemp. Hemp is regarded as resembling flax, but as possessing a higher 
tensile strength (30 to 3-5 a.s compared w-itli 20 to 2.5 kilos per square mm.). 
It resists retting, and on that a'-eount is much valued for ropes and sail- 
cloth. 


//. THE SEED A.\D OIL. 

Seeds. Edible Seeds . — Galen tells us that it was eiistomary to give hemp- 

seeds to gue.sts as a promoter of hilarity (cum ahis trai/emati-i). Garcia 
de (Jrta spieaks ot the Indian seed being smaller and darker coloured than 
that of Europe. There is little doubt that the tendenev for the seeds 
(Iruitb) to become agglutinated with the resinous narcotic is much greater 
in India than in most other countries, and this would seem to account 
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for their being described as darker coloured. But it is no stretch of 
imagination to assume that it was the presence of the very minute par- 
ticles of the narcotic that, in the story told by Herodotus, made the 
Scythians shout for joy while in their medicated vapour baths. 
Hove’s description (1787) of the vapour given off by the preparation con- 
sumed by his followers at Surat having overpowered him, might in fact 
be cited as a commentary on the passage in Herodotus. 0. Schrader, in 
fact, says the Scythians never washed in water but intoxicated themselves 
with the smoke of the seeds of hemp. In Persia the seeds are called 
Shahdanah, or Emperor’s seeds. Tragus tells us that in Eastern France 
in his time (1539 a.d.) the seed was cooked dailv among other foods such as 
barley, but he adds it was regarded as dangerous if partaken of too liberally 
or too frequently. Paludanus in a footnote to Linschoten's account of 
hemp refers (1598) to a mixture eaten in India called hosa or boza which, 
he says, consisted of the seeds of Lolium and of hemp (see Eleusine, p. 521 ; 
also Malt Liquors, p. 758). Mr. W. Coldstream, for example, informed 
the Commission that the edible preparation known as niura consists of 
hemp-seeds mixed with parched wheat or hathu (Attun-unfus) or of rice. 
Pundit Gunga Datt Upreti spoke of the seeds being cooked in Almora 
along with vegetables. Mr. Dharma Xand Joshi remarked that they make 
all vegetables palatable and wholesome. Mr. Anderson spoke of the parched 
hemp being mixed with grain and eaten, although, he adds, the mi.xture 
sometimes affects the eyes in the fashion known of charas. Mr. R. C. 
-Artal of Bijapur mentioned that the seeds are employed as an 
ingredient in chutney. Mr. Minniken observed that in Bashahr the 
ripe seed is mixed with spirit to make it more intoxicating, and 
Sir Walter LawTence in his work on Kashmir informs us that " the 
hemp seeds rdeld an oil which like charras is used for intoxicating pur- 
poses.” It may thus be concluded that if the fruits be used without being 
specially cleaned they may be, and in India apparently often are, so im- 
pregnated or agglutinated with narcotic that they are distinctly intoxi- 
cating. These fully substantiated facts seem to justify the inference that 
the Scythians of old, as do the African bushnien to-day (Burton, Arab, 
lights, i., 65), became into.xicated by inhaling the volatile narcotic 
present on the seed-coats and adhering particles of the inflorescence, 
without for centuries thereafter the drug having been isolated or separately 

recognised. 

Hemp-seed is emploved as a food for birds, poultry, etc., and in India 
■3 specially commended as an occasional diet for milch-cows. 

, r*r/.— Hemp-seed when expressed yields l.> to 25 per cent, of a pale limpid 
*’U- This is at first of a greenish-yellow colour but gradually deepens when ex- 
posed to the air. The flavour i-s described as disagreeable, but the odour as mild. 
Its sp. gr. ranges from 0-<.t2.5 to 0-931. It becomes turbid at a temperature of 
If absorbs from 143 to 144 per cent, of its o^vn weight of iodine. Its 
®ymg properties are good, but in England it is rarely used for paint, though in 
parts of Europe, where procurable in abimdance (especially in Russia), it 
is airly extensively utilised. It is also largely employed as a lamp oil. but its 
is in the preparation of .soft soap. It dissolves in boiling water, and 
iti 0 parts of cold alcohol. It is sometimes difficult to get lin.seed oil absolutely 
^tilteration with hemp-seed oil. The oilcake is used in feeding stock. 
“ he United States hemp is said to yield from 20 to 40 bushels of seed to the 
iiabr rs^uires to be harvested before liecoramg quite ripe, owing to 

*fy to seedmg. The seed loses its germinating power very quickly, hence 
e stock should be one season old onlv. It is said that Ru.ssia aimuallv produces 
3® on half a million tons. 
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m. THE NARCOTIC— INDIAN HEMP. 

So much has already been indicated of the narcotic property of Indian 
hemp that the subject need hardly be further dealt with in this work. 
Moreover, it has been so thoroughly treated of. in the publications quoted 
in the opening preamble, that it seems only necessary to refer the reader, 
who may desire full particulars, to these most useful publications. As 
already explained, there are primarily three forms of Indian hemp, with, 
under each, local modifications, special preparations, adulterants and 
imitations. Chemically, all three are one and the same. They represent 
different methods of production, different degrees of purity and intensity, 
and are often so blended into each other that their isolation becomes 
impossible, or nearly so. They may, however, be indicated briefly, as 
follows : — 

1. Bhang. — This is also known as siddhi, subji, or sabzi. thandai, 
patti, etc., and in Central India it is vijaya, buti, and sabzi. It consists 
of the specially dried leaves and flowering shoots of either or both the male 
and female plants, whether wild or cultivated. Lt.-Col. Prain dissents 
somewhat from this opinion, since he would appear to believe that the 
male plant is inferior to the female in value as bhang. " There is reason 
for thinking,’’ he says, “ that from the best bhang male leaves are ex- 
cluded.’’ The narcotic principle, though not pre.sent in the very young 
state, begins to form with the growth of the plants, and reaches its greatest 
abundance about the time the flowers appear. But it gradually diminishes 
as the leaves pass maturity, and is entirely absent (or nearly so) from 
leaves allowed to turn yellow and to be dried up while still attached to the 
plant. [Bailen-Powell. Pb. Prod., i., .505 ; H.D.C.R.. iii., app., 153 ; 
Prain, Cult, and Use of Ganja. 12.] 

The dried leaves as met with in the Indian drug-shops usually consist of a 
powder known as siddhi, and this may be composed of fragmentary leaves only, 
or, as already stated, of the inflorescence as well, and even of the seeds. Some- 
times this is called patti (the leaf), the word bhang, the most general of all, having 
more often a wider signification than the dried leaves. Siddhi is collected on the 
plains and lower hills, frequently from the wild plant, but here and there, all over 
the coimtry, small plots may be seen near the homesteads m which the plant 
exists in the condition of semi-cultivation. When prepared for consumption 
the fragments of the plant are ground to a paste, and of this an emulsion is 
made which, after being filtered through a cloth, may be consumed in that 
form, or flavoured with sugar, spices, cardamoms, melon seeds or milk. The 
simple beverage goes by various names ; bhang or siddhi in Bengal ; siddhi or 
thandai m the t'nited Provinces: ghota in the Central Provinces; and ghota. 
tadhal or panga m Sind. In Madras a similar liquid is called ramras or ram- 
rasam. which in Upper India is sometimes called dudhia. In Poona a beer made 
with jnnr ami bhang is called bhoja. Occasionally musk or other perfumes are 
added to disguise the objectionable smell, while to make the beverage more 
intoxicating and poisonous, opium, dhatura seeds, arsenic, strychnine, aconite, 
oleander root, and the seeils of black henbane are used. The special employment 
of the roots of certain grasse.s such as nee and judr is frequently resorted to (see 
Sorghum vulgare, p. Iu40). A preparation of Indian hemp and alcohol is called lutk%, 
and a drink called mndra (used in Baluchistan and the Panjab) is said to contain 
hemp, opium, alcohol, and dhatura. Majun is a sweetmeat prepared from the 
emuhion ; it is extensively eaten all over India. The Emperor Baber mentions 
in hi.s Memoirs (1.310) the number of times he had partaken of " maajun." 
John Lindsay [Journ. Captivity in Mysore, IT81, iii., 203) tells of his soldiers 
having been obliged to eat a ' viajum. ' The practice is. therefore, a fairly 
.incieiit one. Lastly, it may lie pointed out that in Thomas de Quincey's 
Confessions of an English Opium-eater, •• madjoon would seem to be spoken of 
(but quite incorrectly) a.s the Turkish name for opium. 

Of all the forins of Indian hemp bhang is the least harmful, and, according to 
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tlie vast majority of the opinions recorded by the H.D. Commission, it is the beer 
or refreshing beverage — the occasional indulgences or luxury of the middle and 
better classes of India. A large percentage of the peojCie use it. and appareurly 
with less injurious consequences than the similar consumption of alcohol in 
Europe. It is not. however, a cheap beverage* since the flavouring and per- 
fuming adjuncts are expensive. By the people in the localities where the plant 
is wild, however, it is often employed in the form of a simple infusion without 
any adjuncts, and then of course it may be had for the trouble of collection and 
preparation. It would seem satisfactorily proved that no form of Indian hemp 
possesses the property of establishing a craving for its continued and extended 
use. The total prohibition, even were that possible, would therefore be strongly 
opposed by the majority of the people, though the fiscal control established by 
the Government meets with their very general approval. Honigberger tells us 
that in his day, not far from the outaide of the Delhi gate at Lahore, near the 
road to Amritsar, close by my hospital, tliere was an establishment called Sed 
Gunge, where this beverage was delivered gratuitously." Several witnesses 
reported to the H.D. Commissionera places where the beverage was daily given 
(even now) to all applicants free of charge. Dr. Eweus alludes to the seat-; 

{takiars) in Lahore, where men assemble to drink bhaivj. Moreover, the use of 
hhang is considered essential in certain religious observances by a large section 
of the Indian community, and its total prohil>ition (sometimes recommended by 
Europeans) would be regarded as an encroachment on religious liberty. The 
employment of bhang as a cattle medicine is so widespread that its discontinuance 
would be resented even bt* those who do not consume it themselves as a bever.ige. 

2. CAaras.— This may be defiiie<l as a resinous substance that ap- Charas. 
pears spontaneously on the leaves, .^tems. inflorescences and fruits of the 
hemp plant when cultivated in cold and ilry countries. It is practically 
the active principle, and consequently a more powerful drug than either 
bhang or ganja. It ii spoken of as the special narcotic procured through- 
out the North-West Himalaya from Nepal. Kumaon, Kashmir, Afghani- 
stan, Ladakh, Herat, Bokhara to Turkestan, and was very possibly the 
gehtophyllis (laughing leaf) which Pliny says came from Bactriana. The o-i-opiiyKts. 
resin appears shortly before the flowers begin to form, and is present over 
a larger proportion of the plant than is the case with the third form. 
ganja, presently to be described. According to most writers ckarai is not 
produced on the male plants, a circumstance probably due to their being 
removed on account of the fine fibres contained in their stems, before the 
time that the charas would naturally appear. 

Praia speaks of charas as a greenish-brown moiat, resinous mass that 
possesses the peculiar odour of the hemp plant. When kept for some 
tme it hardens, becomes friable and browmsh-grey in colour, but when 
Aat earthy condition is fully attained, the drug is found to be inert, 
the name charas is said to mean a “ bag ” or “ skin.” and was given in 
India in allusion to “ the bags ” in which tire drug is imported from 
bentral Asia. The name charas would, therefore, point to this peculiar 
orm of the drug having been originally recognised as foreign produce. 

^ ® ®°ttiDientarv on the celebrated Sanskrit grammar written by Pamiri 
GjO B.C.), tilakata. umahita and hhanqakata occur, and the termination 
Ufa, it is esplaiiied. means rajas or du.st of sesamum, of linseed and of 
emp. The kata of hhatiga might have been at once viewed as the resinous 
powder now known a.s charas but for the difiieulty of uiiderstauiliiig 
"■flat could have been the kata of the other plants — perhaps the pollen 
grains in all cases were therefore meant. In Turkestan (accoriliiig to 
- 1 chison) charas is called nasha. before it i.-^ made up into the skin packages 
read} for export to India. It is subseqiientlv freelv adulterated with 
^seed oil and a powder of the dried leave.*; of the plant. In passing it 

be here pointed out that Stein {Ancient Khotan'i makes no mention vncieut Ehvt. - 
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of coming across, in the ruins explored by him, either samples of charas 
or of the hemp plant in any form, and further that in neither The Bower 
Manuscript nor the voluminous records found by Stein is there apparently 
any mention of the hemp drugs. This is the more significant since, while 
discussing the modern trade in charas, Stein {l.c. footnote, 133) observes 
that the hea\y import duty now imposed by the Government of India 
has caused the traders of Turkestan to turn to Khotan silk as a substitute 
commodity to be conveyed to India and there disposed of in exchange for 
the return of Indian goods. 

The lino of separation between wliat should be called charas and what might 
be accepted as ganja is, however, a very narrow one indeed. It would seem 
highly probable, in fact, that on the moister southern slopes of the Himalaya 
the resinous substance produced by rubbing the fruiting panicles between the 
hands is more frequently ganja than charas. The definition that charas is the 
pure resin without any admixture of vegetable tissue is true no doubt, but is 
perhaps not the whole truth. If both articles were freed from foreign matter, 
the question might still have to be asked. In what respects do they differ ? 
Physically more than chemically very possibly, and as the direct consequence 
of production in a cold-dry or warm-damp atmosphere. [C/. Marshall, Contrib. 
to Pharm. ot Cannabis Ind., 1899 ; Holmes, Mus. Eept. Pharm. Soc., 1903, 47.] 

Sir Walter Lawrence (Valleg of Kashmir, 67) has expressed astonishment 
that the drug produced in Kashmir is in trade called charas, whereas “ recent 
inquiries show that in the south of the valley the drug known as gard bhang 
'•r churn charms, is extracted from the female plant, and Indians who consume 
It declare th<it it is real ganja and utterly distinct from the Yarkandi charras, 
which IS also procurable in Srinagar.” " If the •Kashmiri drug is ganja and not 
ch'trra,^ it is scmiewhat surprising, and I have taken some pains to verify the 
statement made by the official, who investigated tlie subject of hemp drugs. 
He and the men employed m tlie trade maintain that the drug made in Kashmir 
IS ganja " Lawrence then adds that contrary to the experience in Bengal, 
Kashmir ganja is produced from plants that are allowed to mature seeds, the 
oil from which is also intoxicatmg. It is thus highly probable that the true 
chara.s i« a foreign article exclusively derived from Central .\sia, and, as it came to 
India through Kashmir, was m ancient times called Kashmiri. Formerly it came 
also cal Xepah but at the present day the chief emporium is Hoshiarpur, the 
supply coming both viti Kashmir and Kullu. It would thus seem highly probable 
that we do not even now possess an accurate account of the production of this 
substance, nor all the information desirable of the condition under which the 
diy resin charas or the moist adhesive ganja is produced. Prain holds tliat the 
former being comparatively permanent once on the surface, it is not affected by 
the subsequent fecundation and development of seed. 

It may he here observed that there is at least one important difference be- 
tween the South Himalayan so-called charas and that from Central Asia, namely 
the fnriiier is taken from the green plant before it is reaped, and the latter from 
the dried plant. The possibility of adulteration with actual dust and with 
fragments of the plant is very great with the Central Asiatic charas, and this 
circuinst.ini e may account for the higher price often p.aid for the purer qualities 
of the Indian so-called charas. For methods of collection consult the Dictionary 
iii., II.-)-!); and Baden-Powell {Pb. Prod., 1.868, 293, etc.). 

Charas is almost exclu.sively used in smoking, though some of the finer 
qualities are employed for medicinal purposes. It is admitted on all hands to 
be a more pernicious drug th.m either bhang or ganja. 

3. Ganja. — This is the ilrieil flowering tops of the cultivated female 
plants, whii h heroine coated with a resinous exudation from glandular 
hairs, verv largely, it wouhi seem, in consequence of being deprived of the 
opportunity of setting seed. To secure this result, therefore, the male 
plants are deliberately removed from the field at an earlv date, by an 
expert known as the po'Mar. (Compare this with the account above of 
the removal of the males from the fibre-vielding crop.) One or two visits 
are paid by the poddar. with the result that every male plant is uprooted. 
-Ai the female plants begin to form ganja, all the large leaves on their 
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stems and branches are also removed. The smaller leaves and bracts 
of the inflorescence become agglutinated and the manufactured article is 
valued very largely by its freedom from leaf. The colour and smell Valuation, 
are features of merit, but as a rule the ganja which has the least leaf is 
regarded as the best. 

Ganja is cultivated in several localities such as in Xorth Bengal, on the Malabar Area.? of 
Coast of Western India, and in the Tributary Mahals of Orissa (the Gurjat ganja). Projection. 
These may be regarded as the chief centres, but it is also produced in the Central 
Provinces (Nimar), in Indore, Gwalior, Kishengarh. Mysore. Hyderabad, and 
in some districts of the Bombay Presidency. It may suffice to give a few prac- 
tical facts regarding the Bengal cultivation and manufacture. It is grown in Bengal 
a very compact tract of country with a radius of about sixteen miles, and which Cultiva- 
lies in three districts, viz. Dinajpur, Rajshahi and Bogra. It is for administra- tion. 
tive purposes placed under the Collector of Rajshahi, the sub-divisional officer of 
Naogaou being in immediate charge of this, the so-called Ganja Mahal. Seed- 
beds are formed on high land above inundation, and consist of a light sandy 
loam. The beds are richly manured and ploughed once a week from the middle Seasons. , 

of May forward, and are sown in August. Meantime the land on which the 
crop is to be ultimately raised is being also richly manured and top-dressed 
from the ditches and ploughed and harrowed once a month. By the middle 
of September the seedlings are tramsplanted to the ridges formed in the field. 

A month later a careful weeding is given, and in November the ridges 
are hoed down and the plants trimmed by the removal of the lower 
branches. This admits of a further ploughing between the furrows and of a 
top dressing with powdered cow-dung and oilcake, after which the ridges are 
again built up. 

At this stage the first visit of the "ganja doctor” — the poddar — is made. Abortwe 
Prain, in his paper (Morphol., TeratoL, etc., l.c.), explains that the pod- Female 
(tor’s guide is the early appearance “ of the often abortive, solitary female o"'®*- 
flowers that so frequently, in the Indian male hemp plant, take the place 
that theoretically should be occupied by the lowest pairs of paniculate male 
inflorescences.” These abnormally placed female flowers, it would seem, are 
visible long before the inflorescence of male flowers could for certain be recog- 
ifl^. The poddar in consequence breaks the stems of the plants that manifest Pi>dd<ir’t GaKle. 
this peculiarity and the cultivator following behind uproots them, and fills 
up the vacant places by fresh transplantations from the purposely reserved 
surplus in the seed-beds. A second or a third visit of the poMar suffices for the 
complete extirpation of the male plants. But abnormal male flowers are not 
tousual on the female plants, and these the cultivator keeps a sharp outlook 
for and removes. By January the flowers begin to appear, harvest U general in Harvest. 
February, and by the middle of March is completed. 

There are three forms of ganja produced ; — ■ 

(a) Flat oanja — The stems are cut with a sickle about 6 inches above Fiat. < 

ground, tied together by their ends, placed across a bamboo and carried 
to the selecteii place of manufacture. The inflorescences are then 
one by one placed on the ground, and trodden imderfoot so as to 
cause the agglutinated flower-tops and smaller leaves to become com- 
pacted into flat masses {chdpta ganja). These heads are then balei.l a.s 

large flat ” or ‘‘ twig flat,” according to the size of heads and length 
of stalks. 0,0 


(6) Round Qanja . — Instead of being trodden, the heads are rolled imder- 
oot so that they are less firmly compacted, and are in the form of rounded 
pr sausage-shaped masses. Round ganja is never baled, but is tied up 
itito bundles [goU ganja). 

{c) Cbur (Powder) Ganja or Rora . — Broken fragments or flower-tops 
etached from the twigs, whether of flat or rouiiii ganja. constitute char. 

eae are very largelv produced through trimmina, especiallv that of 
the round form. .. t - 

Bengal Ganja Ls in other provinces of India usually designated as 


Round. 


Powder. 
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Balueliar.’’ from the name of a village where it is supposed to have been 
orisinallv procured. The (/(inid of Upper India, such as that of Gwalior 
and the Central Provinces, is called " Pathar.” The refuse from the 
manufacture of (janja is often sold as hhaiii'i. 

Medicinal and Chemical Properties. — The action of the drug in causing 
insaiiitv has. by the Report of the Hemp Drugs Commission, been viewed 
as a greatly overstated belief. The moderate use of the drug is at- 
tended with no evil physical eftects. If pure and taken in moderation 
it has little or no tendency to originate insanity. But when mixed with 
the poisonous substances sometimes employed it becomes most per- 
nicious. Excessive use of hemp in any form, howev’er, indicates and 
intensifies mental instability. It tends to weaken the mind, and may 
even lead to insanity. But in the year of the Hemp Drugs Commission 
onlv 7-3 per cent, of lunatics admitted to all the Asylums in India were 
said to b>- those in which hemp could reasonably be regarded as having 
'■'een a factor of importance. [Cf. Cfibbon, Med. Jurisprudence for Ind . ; 
Waish. in Journ. Menial Science, 1894.] Moreover, the insanity produced, 
as a rule readily gives way to treatment, and since the drug creates no 
craving its discontinuance is possible, and the restoration of the mental 
faculties almost instant. So much has, however, been written on these 
'Ub]ects that it is impossible to do more than refer the reader to some 
of the standard works that may with advantage be consulted. 

[Pereira. Mat. Med., IS-VO. li.. 1237-44; Hamilton, FI. Homceop., 1852. i., 
1.34^42: Honiirbercer. Thirtu-fi'-e Year^i in the Ea-ct. 18.V2. i,. 1.53-7 ; ii., 248-56; 
Hem Chunder Kerr. nr CnI) and Trade in ttnnja. 1S77 ; Fluckiger and Han- 

biiry. Pharmar.-jir., Iii70. .746 ; Dunsran and Henry. Exam, of Active Principle 
nj Hemp, in .Journ. Sac. (.'hem. In/lust., 1868. xvii,. 266 ; Derivatives 0/ Cannabinol, 
in Yearbook or Pharmaoj. 1863. 73: 1600. 133; Dutt. Mat. Med. Hind, 1900, 
2.1.7-41 : Pknnn. Journ., 1902. Ixviii.. Holiue-s. 342 ; Marshall. 362 ; Humphrey. 
362; Oreenish, 462; Ixix., Holmes. 129; Mahen. 131; 1903. Ixxi., 431, 548; 
Ind. Med. fin:., Xov. 1604, 401-1.7. 421.] 

Trade and Fiscal Administration. — In India the cultiv^ation of this 
plant, where intended for the production of gan}n, can alone be undertaken 
under license ; moreover, the cultivation is periodically inspected, and 
the vield approximatelv a.scertained. "While no restrictions are placed 
on the sales to the trade, the produce when disposed of by the cultivator 
is stored either in Government warehouses for the purpose, or in approved 
godowiis under double keys, one retained bv the owner, the other 
liy a (Government olticiak Remov-als pav the fixed dutv, and are re- 
corded in such a way as to .show the relation to the cultivator’s estimated 
production and deed of sale. Both wholesale and retail traders hav'e 
*o obtain licenses. The traSic in e/tinja is thus under complete control 
throuffh ev-ery stage. Wirli r-'card to chara.s. a minimum dutv of Rs. 80 
jier niauiid is levied on all imports. The druse is stored in approved ware- 
hce.ises and a furtlii-r dutv paid on removal, while inter-provincial 
.nijustmeiits are I’oiiducted on permits to carrv from one provunoe to 
aiKither. Bl'inii, v here found possible, is aLo taxed, but, the plant 
’ -urn wild in man'.’ loc.aiities, no intertereuce is made with the 
o'jine'tic supplies oi the pe;7ple, the recrulations having efiect only on 
rnal sales aiei rcLUiar trade. The sale of the narcotic in any form 
nv jiei-uiis not liteiise.i to ( ultivate or sell these drugs, is a criminal 
. Sei.ce. 


8-parare licei.s-s have to be taken out for the trafhe in each of the 
thive lands of the drua', and the retail vendor is prohibited from supplying 
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children or insane persons with any. A limit is at the same time fixed 

on the amount that may be either sold to, or possessed by, a private person 

at one time. It is universally believed by both traders and consumers 

that all forms of the drug deteriorate with age. This is just the opposite Deterioration 

opinion to that held with regard to opium. It accordingly follows that 

every effort is made to dispose of the produce year by year, and not to 

store it. It is perhaps on this account that such indifferent results have 

been obtained with Indian hemp as a medicine in Europe as compared 

with India. Long years ago Honigberger {l.c, 157) deplored tbis fact. 

To ensure fresh stuff it has accordingly been recommended bv Prain Direct 
that all purchases by the European dealers should he made direct BSommended. 
through the Government official in joint charge of the warehouses. 

Area and Revenue. — In 1895, when the Government of India pub- Area, 
lished their Resolution on the Report of the H.D. Commission, the total 
area in all India under regular cultivation of the plant was estimated at 
under 6,000 acres. In 1900-1 the Agricultural Statistics of India show 
the extent of cultivation to have been onlv 4,096 acres : in 1901-2 it 
would appear to have stood at 2,496 acres ; in 1902-3 at 1,940 acres ; 
in 1903-4 at 2,637 acres ; aud in 190-5-6 at 2.645 acres, with, over and 
above, 419 acres in the Native f>tates. If these fisures denote an actual 
curtailment of area, not merely more accurate returns, they have cimously Reduction 
enough been coincident with increasing revenue. In the Excise Adminis- sipSion of 
tratwn Reports, the Hemp Druus are shown to have realised a total ®®renue, 
revenue of £201,344 in 1900-1. of £213,224 in 1901-2, and of £225,352 
in 1902-3 — later figures are not available. It would therefore seem that 
official returns mav be accepted as exemplifying the continued careful 
control and restriction pursued by the Government. 

Prices and Duty. — The prices of the various forms of Indian hemp Prices : 
vary so greatly that it seems hardly worth while to give a quotation of Duty, 
the figures usually recorded. The price depends upon a multitude of 
circumstances, such as the quality, method of preparation, degree of 
taxation, and the like. The Government of India, in their Resolution 
on the H.D. Commissioners’ Reportr, placed before the various Indian 
Administrations a table of retail prices per seer (2 lb.), which was com- 
mended to their attention with a view to gradiiallv securing a greater 
miformitv. To manifest the extremes exhibited in that table the Highest 
following may be abstracted ; — Ganja in Assam sells at Rs. 15 lowest Lowest, 
price and Rs. 40 highest price ; while ill Bombay it is sold, lowest price 
6 annas and highest Rs. 5. Charas in Panjab, lowest price Rs. 4, highest 
Ks. 15 ; while in Bengal its lowest price is Rs. 35 and its highest Rs. 40. 
oHAN&in Panjab sells at lowest price 2 annas aud highest 8 amias, while 
m Bengal its lowest price is Rs. 1 and the highest Rs. 6 per seer. These 
sanations to a large extent are the direct expression of the varying inci- 
ence of taxation, but there can be little or no doubt that there is a con- 
siderable variability in intrinsic merit, not only between the produce intrinsic M«it. 

0 one province and another but even between the ditferent districts of 
tile satne province. 

■ rates of duty and all other particulars regarding the traffic 

^ hemp narcotics, the reader should consult the promncial Reports of 
xcise Administration in India. Some of these annual volumes (especially 
piibUshed by the Government of Bengal) will be found to contain 
the fullest possible details. 
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CAPPARIS SPINOSA, ; FI. Br. Iml. i., 173 ; Cooke, 

FI. Pres. Bomb., i., 4-1 ; Pharwacoq. Ini., i.. 135 ; Capparide.?:. The 
Edible Caper of Europe and the kaharra, kaur, kiari. etc., of India. 

A small prostrate shrub found on hilly and rocky ground in Upper India. 
It is distributed to Afghanistan. West Asia. Europe, X. Africa. Australia and 
the Sandwich Islands. There are a considerable number of species of Capparis, 
no less than 30 being mentioned in the Flora of British India, but only two or 
three besides spittoma are of any great importance. These are €. aphyila. 
Both., the karel, nepti, etc. — a dense much-branched shrub found abundantly 
in the drier parts of the Panjab, Gujarat, Rajputana, Deccan and S. Karnatak, 
and r. horridn, Linn., f., the ardanda. karv'ila, etc., found in the Gangetic 
valley, etc , as far north as Saharanpur, in the Western Peninsula, also in Chitta- 
gong. Pegu and Ceylon. It is also distributed to Java and the Philippines. 
Besides these c. yrandia, the pachunda, guli. etc., is found in the Deccan, 
Karnatak and Ceylon. 

Several species are known to yield Oils. C. grandi« affords an oil used 
in medicine and for burning, while c. npinoMa yields a volatile oil which has 
the properties of garlic oil {Pharmacog. Ind., l.c.). The caper is mentioned by Greek 
and Latin writers, and through them doubtless the medicinal properties of 
the root were made knowm to the Arabs. It was very generally employed in 
affections of the li\-er and spleen, and also in amenorrhcea. In India all parts 
of the plant are regarded as stimulating and astringent, when externally applied. 
The young flower-buds and fruits of apHyiia, as also of f - Mpinomn. are eaten 
in India. The former species i.s the more important ; the buds are pickled and 
the fruits eaten both when green and when, fully ripe, f - Hpinona is met with in 
the Panjab, hut it has never assumed the position of importance assigned to it 
in Europe, where the pickled buds form the “ Capers ” of commerce. Gerarde 
(1596) and Miller (1748) mention that the caper had been successfully grown 
in England m the open air. but it is usually regarded as requiring protection 
in winter. The Wood uf c, aphyUa is employed in India for making combs, 
small fleams and rafter.s, for the knees of boats, etc., and is valuable because 
of its not being attacked bv white ants. [Cf. Taleef Skereef (Plajffair. transl.), 
1833. 120.] 

CAPSICUM, Lhnt. : FI. Br. Ind., iv., 238 ; Steph. and Church., 
Med. Bot.. 1834. i., pi. 44 ; Bentley and Trimen, Med. PI., t. 189 ; Duthie 
and Fuller, Field and Garden Crops, iii., 36-7, pi. 72, 74 ; Sturtevant, Hist. 
Gard. Veg.. in A/ner. Xat.. 1890, xxiv., 151-7 ; Irish, Rev. Genus Capsicum, 
in Missouri Bot, Gard., 1898, ix.. 53-110. tt. 8-28 ; Sol.axace.*. The 
Guinea Pepper, Red Pepper, Pod Pepper, Chilli, Cayenne, Tabasco, etc. 

History. — There would seem to be little doubt that the entire series of plants 
constitutiiiiT the genus ^ap^irttnt are natives of tropical America. Peter MartjT 
was perhaps the flrst person who described this kind of pepper. In an epistle dated 

1493 (the year fr»Uowinff tlie discovery of the West Indies), hesaystliat Columbus 
had brought to Spain pepper more pungent than that from the Caucasus.” In 

1494 Chanca, the physician who accompanied Columbus on his second voyage, 
nddresseil a letter to the Chapter of Seville on the same subject. In that he 
calls thi.s pepper by itn We.'^t Indian name, axi — a word that has since been 
rendere<i as nchi or agi. and has sur%ived m Spanish to this day. Although 
some of the 19th century authors maintain that the ailiquastrum of Pliny is the 
Pod Pepper tCapmicttm) of modern trade, the more strictly botanical wTiters are 
very nearly unaiiimcms in the opinion that capsicum was not known in Europe 
prior to the ili.-icr-very of America. In passing it may further be observed that 
all the oliler author^* -speak of ailiqiiastrum as coming from Calicut, from which 
eireurnstance it may be inferred to have been the cardamom — a spice which to 
this day is almo?t exclusively ileriveil from that port and which has been as- 
sociated with the Malabar <, oast of India from the remotest antiquity. At all 
events Amatu.s on Dicwcorides (pub. 1554) distinctly confuses capsicum with 
cardamom. Fuchs (Con/ment. de IHiat. des PL, 15^2-9, ch. 281 : also Hist. 
Stirp., 1.3.).). 797) gives an account of Siliquastro or Piperitis,” which hv 
some calleil " Indian or Chalechut Pepper.*' Cardamom." Spanish Pepp^r,^^ 
etc., and which Avicenna speaks of under the name of *’ Zingiber caninum. 
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Matthiolus {New Kreuterb., 1563, 216) gives a good plate of and calls 

it Calicut pepper.” He says it is a foreign plant lately introduced into gardens 
in Germany, and subsequently {Med. Cmnpend,, 1571, 322) he remarks that it 
is an obvious mistake to confuse f apnit'ttm with f’ardantomuiu. Lobel {Stirp. 

Adv. Nova, 1570, 134) observes that within his memory this plant (of which 
he gives a good plate) has been brought from Goa and the shores of Calicut. Brought from 
There can be no doubt, therefore, that the Portuguese had very early introduced Croa.'’ 
Capsicum into Goa, and very possibly commenc^ to export it. in competition 
with the true pepper, hence Lobel as an after-thought may have associated 
Calicut with the new emporium Goa. Clusius (review of Garcia de Orta) in the 
Aromaticum, published in 1574, makes no mention of CapMtviim. so that it may 
be inferred the plant had not been seen by Garcia de Orta m India. A little later, 
however, Clusius {H-iat. Exot. PL, 1605. 340) under Capsicum hrazilianum or wild 
pepper, observes that Spanish or American pepper was brought from the Spanish Pernambuco 
West Indies and carried to India by the Portuguese under the name of Pernam- Pepper, 
buco Pepper. Jacobus Bontiua {Hiat. Nat. et Med. Ind. Or., in Piso. Ind. Utri 
re Nat. et Med., 1658, 130-1), who wTote in 1629. describes this pepper under 
the names of Lada Chili and Brazilian Riciniis. a fact that led some authors to 
confuse it with JZiej>att« comwafcniA — the Castor Oil- [Cf. Paulus JEgineta (Adams, 
transl.), iii., 171.] Rheede {Hort. Mai., 1679, ii., 109, pi. 56, in a note by John 
CommeJin) remarks that the capo-molago or Indian pepper described by him 
was in reality Brazilian pepper, the prefix capo or capro denoting its introduction 
by the Arab traders ; his plate is a typical example of Cajmietttn /rutevceHM. It Eurlj Indian 
is practically the same plant which Rochefort calls axl or carive ; wliich Recchius 
{Nat. Hiat. New Spain) describes as chilli or Mexican pepper; possibly also that 
which Piso calls by its Brazilian name quiya ; which Elizabeth Blackwell figures 
and describes in her Curious Herbal (1739, i., pi. 161); and which Hernandius 
{Hiat. PI, Nov. Hiap., 1790, i., 277-82) discusses and illustrates most fully as 
one of the forms of f apHivutn. In a further passage Rheede gi\'es a plate of the 
vallai-capo-molago, which is doubtless var. and was thus apparently a 

more recent introduction into India than the capo-molago. [C/. Labat. Nouv. Voy. 
lalea de V Amerique, 1724, ii., 68: Milburn, Or. Comm., ii., 208; Bentham. 
on Targioni-Tozzetti, Cult. PL, in Journ. Hort. Soc., 1855, ix.. 141 : Henry, 

£con. Bot. China, 39 ; Sender, Trop. Agrik., 1900, ii., 284-5 ; Pharm. Soc. Nlua. 

Repta., 1895-1902, 58.] 

With a history so full and so pertinent (many other authors might be cited). Riieede r^sm 
It 13 mdeed surprising that one of the greatest of Eastern botanical authors, 
iwarly a hundred years after the appearance of Rheede's Hortua Malabaricua, 

«nouId have affirmed in the most emphatic mamier pt>ssible his belief that at 
least certain forms of iapMiettw had not only been cultivated in India from the 
Oiost ancient times, but that it was the ailiquastrum of Plinv and Capsicum 
mntale of Actuarius. Rumphius {Herb, Amb., 1750, v., 247-52, pi. S-b. If. 1-4) 
danced those opinions without observing that many of the passages in his own 
tnost admirable and detailed account contradicted his main contention. For 
example, while commenting on Rheede’s Malabar name molago. he deprecatingly 
senses that no mention is made of its daily and well-known use as a condi- 
seems to have occurred to Rumphius that Rheede's silence 
point, as also the fact that Marco Polo (1286-96) and Garcia de Orta ("iraciA de Orta 
10 ) made no reference at all to capsicum (though they discuss ordinary ilarco Polo. 

^Pl^r and the cardamom), might be accounted for by the belief that the 
paicums were unknowm to the Natives of India in tlie time of ilareo Polo, and 
sto^d^^ ^ that of Garcia de Orta, while they were but imperfectly umier- 
wh‘ h ^ ^oeede's time. Rumphius describes three main forms of e apHirmu. 
thft^P ^ i^) Ihe great red capsicum, the ntaje of the Dutch and recche of 

1^ ®^^guese m India, the tachili beaar or tachili-ayer of the Natives : \b) the 
capsicum — -a fruticose plant called tachdi-mera ; and (c) the yellow 
'^te Rumphius then adds that tho Portuguese 

'^hich tvT Indian name axi as achi. hence comes the Indian name achar. 

render ntsjar — a word which has the same meaning r€C''h’iwio. 

Jiacular thus be seen tiiat practically the entire senes of ver- 

^owled^^^^T Rumphius. far from their establishing an ancient 

W*e tat ^ ^ India, would seem to prove that the introduction of the plant may 
^ use ‘ ^ somewhere about the middle of the 17th century. The names ilodera Names. 

clearly of foreign or modem origin, sucli as chillies, 

^ (= red pepper), qoa-mircha and the like. There are. in fact, no ancient 
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naiiie-i for the of.p-i.onni^ in (.'hinoie, Sam-krit. Aratne. Persian, Hebrew. Greek, 
or Latin. Xo Indi.in botanist has ever recorded liavinp found a species of 
iaiiniriini in a wild condition. But the rapidity with wliich the species and 
race.s of this j'lepper became disseminated throughout the tropical and warm 
temper. ite tracts of tlie globe, following closely on the discovery of the West 
Indies anil America, is one of the many examples of the marvellous powers of 
adaptability and endurance possessed by the plant-cohorts from the Xew World 
on their invading the Old. 


Varieties 

and 

Cultivated 

Forms. 


Nepal O-jii. 


lafluen 
of 'toil. 


<rfc€rTT r'=“pprr. 


Cajenne. 


V . k N-c T. 


C. annuum, X'///'. ; C. tfrossuoK did., in FI. Br. Ind., iv,, 239; 
K(\ 65-97. tt 10*28. 

The I'Tllr.AVjni^ st«itenienT ilorived mainly from Mr. H. C. Irish’s admirable 
r-’. cif rlip varietH^s and cultivated races ('-t this species : — 

[k) Var. abbreviatiim,/^t'/;gter/’ the Celestial, Etna, Kaleidoscope, Red Wrinkled 
Pnm-e*;'? of Wah--., et*-. 

(-'y) Var. acuminatum, F’ngeyh the examples are tlic erect-fruited Chilli 

and the pt^ndent-truited Lone Cayenne. Lon<r Yellow Cayenne. Xepal Chilli and 
the Yellow Nepal Chilli. It includes, in fact. mo-Jt if not all the long, pointed, 
pendent forms OLirnmon as hold crops. Recently Mr. H. 31. Leake performed 
‘jonie intere-^tincr experiments with capsicums at Dalsing Sarah He selected 
-^eed carefully and ••owed tli^ni in order to watch the tendencies to variation. 
Nearly half the erect podded stock had pendent pod«. Every plant was, how- 
ever, con'^i'^tent, either having all pods erect or all suspended. He further 
f'Uind that chillies will cnov land if so^vn early. Very possibly most of 

Le<ike's plants hele-nsed to this variety, but as I have not seen any of his 
<]''eeinien> I c.inn-.-t ^av for cernun 

This wo’hd appear t-‘* ‘‘e ^!ie minus ffavion of Rumphius {I.c. 248). 

Mr Iri-h n-rnark^ rliat the 'C-'-d <.f the Nepal Chilli had been supplied by the 
Super’utendent < f Saharanpur Botanic Gardens, and on beintr cultivated proved 
liittVr- nt fr-'ni other plant- -ecn hv him. In the Beport o* th^ Saharanpxir Botanic 
liu It- > -t.jted that the Superintendent had received seed 
direct ir"m (.’"I. H. \Vvii»*, Rr;ti-h Resident in Nepal. The plants grew freely, 
I'UT the pocN j roduffd po--e-«ed none ui the peculiar flavour and pungency of 
‘hn pods irnTiorted from N*-"pa!. The Superintendent then adds, •* In the letter 
wh’i h nccompanied the -ted- to!. Wylie informed me that that would prove to 
be tlie case, the vanity -<.• inucli in reque«‘t is the product of a peculiar kind of 
soil, only found in certain localities, and that in Nepal itself the true Nepal chilli 
when not grown on the right soil, scarcely differs from the common long red chilh 
of Indian bazars.” 

(■"I Var. cerasiforme, v/ Boxh., FI. Ind., i., oTI. — Cherry-pepper is often 
al^’.d^'d to by the early authors, such as Miller. Gerarde, Parkinson. Toumefort, 
-t'*. Thi.s inokuh's tho Littlo Gem, Prince of M'ales, Cherry, Yellow Cherry 
Oxhenrt, Yellow Oxheart. uto. 

o/i Var. conoides. :>> t-he best-kiio\m races are the Coral Gem, Tobasco, 
Cavf'nnf. Gnuiire-Red Cluster. et<‘. 

'' ! Var. (asciculatum, Si->rt the better known race? are Red Cluster, Yellow 
I etc 

'u Var. grossum, S’r.r. B>i,-h . ; e. — This is tlie laffrcc-mur'ch : is often alluded 
to ,’imI ti_:ured ^»y tl'jee.irly European writers surli as Miller, Parkinson, Fousch, 
firej -riu-, F’.aul in. M«'iis<'n. R‘iee«le. etc Under tins fr.rin have to be placed 
— Tin' Men-tr-‘>i'. Sweet Spanish, Bell. Ruby Kine. Golden King, 

Hrszda.ui T'pn:jh*. ’^qua-h, YeU'ur In India the races of this variety 

niav be -aid t'- ••xi-r lenmly e- e.irden plants, though large inflated yellow fruits 
'■f rhi* leriii !.a\>- ie‘ *'ntly bej-’iii appear in tlie mrrkets as a regular article 
■•I tr.-de 

/) Var. longum. V- and pe/r/a/rcjoa. Br-rh., FI. Ind , i., 573: 

(\ h.rr.^, r, B"\ Mn-: . 4.^. n. — This is the plant mo-t frequently described 

oy rh^ e.irly E’lrept-.in auti u-. The bf-st-kr.'ovn race- are Black Nubian, Long 
FA‘^d. i u.rrv Fair. (. .'rdm.il. L^uicr Yellow. Ek-pb.int’s Trunk. Ivnr\" Trtmk. etc. 
R' xburizh tell- that !•■-> i -uud a s;iiMe plant ...f f. /»»»»•/>»»*'«*»#»** in the Botanic 
^^ti'kr!-. C,d< utta. m lTUt« hut enuld n«'t learn whence it came, though he 
add-. ■ in-'-t liknly fn.i:. -h-* Malacea Island-" Iri-!i ass.-rts all these to- 
"-b^r a- in wlm ]. th^^ «udyx rarely embraces tl;e base of the fruit. It 

-f-’, s pri.! .if-p- tljat niM-t « t pl.ints hitherto recrarded by wTiters on Indian 
jar i'-Ti phstits r.-; f-Arnis '.f f. jrutesfenH shoulfj Vje r>^Ie^'ated t') this position 
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C. fputeseens, Lum. : C. jastigiatmn, Bl. ; Wight, lllust. hid. 
Bot., ii., 198; Dunal, in DC., Prod., xiii., pt. i., 416; C. minimum, 
Mdler, Gard. Diet., 1768 (eel. viii.) ; Koxb., FI. Ind., i., 574; Capo- 
Molago, Rheede, l.c. 

This is often called “ Bird Pepper.” According to the Pharniacographia 
Indtca (ii., 563), C. minimum exLsts as a weed of cultivation in most parts of 
India. This I personally have never observed, and hesitate to accept. 
Owmg to the large size of the plant it is the gach-marich of most Indian 
writers. 

Var. baceatum, t/«n. .■ C. minus ruhrum, Rumph.. l.c. 248, t. 88, f. 2; C. Braaili- 
anuvi, Clusius. Hist. Exot. PI., 340, etc. 

Rheede and Rumphius figure and describe forms of C. J’rutesneus. 
but say remarkably little about the capsicums most prevalently 
cultivated at the present day. And a thoughtful perusal of the 
passages used by Roxburgh, in his Flora of India, leaves the impression 
that, even in his day, the cultivation of no capsicum assumed the 
magnitude of a regular field crop, such as may be seen to-day in almost 
every province of India, especially in Bengal, Orissa. Madras and the 
Deccan. But (\ fritfesren.i. far from having become the most 
abundant form, is usually met with as solitary plants in the grounds 
Mound temples and in the flower gardens of the well-to-do classes, but 
is hardly if ever a regular crop. It is nearly ahvay.s distinguished as the 
gach-marich or " long ha morich." as it is called by Buchanan-Hamilton 
{Stat. Acc. Dina]., 187-8). In India the most extensively cultivated 
are the following forms of C. aiiittiiiiii t—rar. ariniiiiKifti followed by 
loiiffa, and next nerasifonnis. 

Cultivation . — It is impossible to furnish any statistics of the areas 
under these plants since they are most frequently raised as borders to 
fields, or as lines through fields. In Eastern and Northern Bengal, 
however, capsicum becomes a regular field crop, thriving best on a 
light sandy loam. The form most frequently seen is a long, narrow, 
pointed, pendulous red fruit. The seed is sown broadcast, and in Bogra, 
for example, capsicum assumes the condition of an exceedingly important 
cold-season crop. In the Settlement Report for Xagpur. Central Prorince.i, 
some useful particulars are afforded regarding chillies. The seed is 
sown about June and the seedlings are transplanted about Ausiust. In 
September the earth has to be banked up against the stems. Irrigation 
>s necessary during the cold weather, and the crop comes into season 
rom January to March. Its value i.s from Rs. 120 to Es. 150 per 
acre. Dry chillies are onlv about one quarter the weight when green, 
ery little information exists regarding the red pepper of Assam or of 
urma. Of the Kyaukse district of the latter province we read that the 
owest estimated yield would be 36-5 lb. (=:1<X' mss), valued at Rs. 15 an 
acre, the highest about Rs. 350. Of Sagaiug it is said the seed is sown 
■n August, planted out in September and October and the crop ripens 
li^m to March, the green fruit a month earlier. A long and 

ghly instructive account will be fomid in the Settlement Report for Meik- 
! ® which shov.-s the high-class cultivation pursued, 

I e labour entailed, and the risks through failure of rains. The crop 
Usually comes into bearing by the middie of December. The trade is 
Cjitireh in the hands of the Chine.^e, who rule the market and export all 
T purchase. In Mmngyau the .sowings are not made till September, 
ut the plant' come into season about March. Chilhes have been recom- 
enaed as a catch crop among young tea for .Lssam. 
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Ill the Bombay Presidency chillies are rotated with ordinary market- 
garden produce. On the black soil of the Deccan (Krishna Valley) is 
produced a fairly large proportion of the red pepper conveyed to 
Bombay. But the most important areas of production in Western India 
are Dharwar. Belgaum, Khandesh. .Satara, Poona and Sholapur. Cap- 
sicums are usually sown in the rains, but if the land be irrigated they 
become a rabi crop. Usually they are raised in a nursery and transplanted, 
and in about three months the first crop may be gathered. [C/. Mollison, 
Textbook Irtd. Aqri., 1901, iii., 206-9.] Speaking of the Panjab, Dr. 
Stewart tells us that when grown on the hills, chillies become more pungent, 
hence no doubt the special merit of the so-called Nepal Cayenne. In the 
Lahore Gazetteer (1893-4. 164) will be found useful particulars of this crop. 
It is planted out in June and begins to come into season by October. 
Thirty maunds an acre for wet and 8 for drv are considered a fair 
outturn. The cultivators sell it wet at 30 seers or one maund the 
rupee. In the Gazetteer for Montgomery District (1898-9, 142) it is stated 
that the crop is sown in January-February ; the ground dug about the 
roots in February-March ; watered every fifteen days : and the pods 
collected May, June and July. White ants and parrots prey on it. 

Uses . — It is needless to mention the varied uses of capsicum. The 
dried fruit reduced to powder forms the Red Pepper or Cayenne of com- 
merce. But cayenne is. as a rule, prepared from the small, very pungent 
fruited forms only. It is an ingredient in all curries and many other food 
preparations, and is used throughout India and bv everv class of the 
community, so that while of comparatively modern introduction, the con- 
sumption of red pepper has now become all but universal. There are 
various brands of pepper sauce, which are produced as decoctions of the 
fruits in salt water or vinegar (seep. 1110). Tabasco and Paprika are special 
European sauces. In Bengal an e.vtract of the consistence of treacle is 
regularly prepared and sold. The green fruits are pickled or cooked fresh 
with special dishes or even eaten raw. As a Mewcixe capsicum is sto- 
machic, stimulant and astringent ; cayenne pepper is a valued adjunct to 
gargles, and an ingredient in most medicines that are intended to alleviate 
toothache. .4.3 a rubefacient and counter-irritant, the bruised fruits, in 
the form of a poultice, act energetically, and added to mustard are often 
highly beneficial. For the medicinal uses and chemical properties the 
reader should consult the Pharmnco<iraj>hm Indica and other such works. 

Trsde in Capsicum . — During the five vears ending 1900-1 the foreign 
exports rose from 8,126.175 lb. valued at Rs' 7,20.92.5. to 9,485,820 lb. valued 
at R.^. 12.4i,.i49. The.se figure.s represent an increase of 16'7 per cent, on 
the C[uantity. and as much as (.3'0 per cent, on the value. In 1906—7 the 
corresponding figures were ll.W7,929 lb. and Rs. 14.37.635. During that 
year Madras contributed 7.677.7631b., Burma 1.. 386.739 lb., Bengal 1,567,162 
lb., and Bombay 36.3.060 lb. The mo.'t important receiving countries were 
Ceylon, which took 8.419.713 lb., the Straits Settlements 1.872,738 lb.. 
Mauritius 287.027 lb.. .Wen 104.356 lb., the United Kingdom 85,428 lb., 
and other l ountrie.s the balance of the total. 

The.^e figures are. therefore, representative of the normal and present 
condition of the traffic, ami they also denote its thriving condition. This 
is confirmed by the aeLoimf of the Trade carried by Rail and River in India 
during 19<>6-(. During the five years previous the recorded transactions 
under the statement of imports were 832.648 cwt. in 1902-3 ; 760,611 
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cwt. in 1903-4; 763,106 cwt. in 1904-5; 977,801 cwt. in 1905-6; and 
883,059 cwt. in 1906-7. But of these very large amounts only about one- 
third was received by the port towns as the supplies to meet local demands 
and foreign exports. Turning to the corresponding returns for exports, 
it is seen that Madras is by far the largest producing province of India 
proper (that is, excluding Burma, not shown in the returns of rail and 
river traffic), followed ordinarily by Bengal and the Panjab. All the 
rest of India (including the Native States) exports usually about the same 
amount as Bengal, which is commonly only about half that of Madras. 

CAREYA ARBOREA, Roxh . ; FI. Br. Ind., ii., 511 ; Gamble, Man. 
ltd. Timbs., 364 ; Cooke, FI. Pres. Bomb., i., 497 ; Duthie, FI. Upper Gang. 
Plain, 344-5 ; Brandis, Ind. Trees, 332 ; Myrtace.i. The kurnbi, aynm, 
arjama, putai-tanni-maram, Icumbir, huda-durmi, kaval, gavuldu, banbice, etc. 

A large deciduous tree of rapid growth, frequent in the Sub-Himalayan tracts 
from the Jumna eastward and in Bengal, Burma, Central, South and West 
India, ascending to 5,000 feet, also met with in the moist regions of Ceylon. 
Robinson [Desc. Acc. Assam, 1841, 43) described it as a ” tree of immense size. 
The wood . . . well adapted for the stocks of match-locks.” It is much sub- 
ject to the defoliating lymantriid moth, IPattychira thicuitesii, Moore. The 
leaves turn red m the cold season. 

It appears to yield a Gum, and a good Fibre for coarse cordage and sacks 
is made from the bark, the latter part being also employed in Taxming and 
as a Dye. Tasar silkworms feed on the leaves. The bark is also used as an 
^tringent Medicine ; when moistened it gives out much mucilage and is utilised 
in the preparation of emollient embrocations. The flowers are given as a tonic 
after child-birth, and the dried calyces (vnkunibhd) of the flowers are sold in the 
market as a demulcent in coughs and colds. The fruit, known as khuni, is eaten 
m the Panjab and is also given to cattle. .According to Innes (Jungle Products, 
1898, 10) the bark is ground into a kind of flour in Oudh during famine. The 
seeds are said to be more or less poisonous. The Timber, which is very durable 
and fairly hard, is used for agricultural implements, gunstocks, houseposts, 
cabinet-work, etc., but Kurz says it is too heavy for such purposes (43 to (50 lb. 
per cubic ft.). It stands well imder water, and is much admired for axles. ” This 
Iniportant tree with a fine wood, which is too much neglected ” (Gamble). 
The fibrous bark is used as a slow-match m Mysore, and has been successfully 
tned by the Ordnance Department as a substitute for English beech in fuses. 
In Ganjam it serves for the scanty clothing of Hindus affecting sanctity. Kheede 
(non. Mat, iii., 36) says that wild pigs are very fond of the bark, and that it 
>9 used by hunters to attract them. 


CARICA PAPAYA, Linn. ; FI. Br. Ind., ii., 599 ; Cooke, FI. 
Pres. Bomb., i., .524 ; Passiflore.e. Most of the vernacular names, 
P^P^yd, papaya, papia, happaiji, popai, etc., are obviously derived from 
we Carib ahabai, which is still further corrupted into the English Papaw. 
the Burmese name kimbawthi means fruit brought bv sea-going vessels, 
wd the Panjabi name kharbuza is Castor-oil-Melon. 

History. — A subherbaceous almost branchless tree, commonly cultivated in 
gardens throughout India and in various localities more or less naturalised. The 
TOt is not mentioned in the Ain-i-Akbnri as having been known to Akbar. 

was sent to Glusius from Brazil in 1611 (Hist. Exot. PI., app. 42), who 
pves good drawings of the male and female plants. George Marcgraf (Hist. 
sh" ^ De Med. Bras.. 1648. 10.3) furnishes an account of the plant, and a 

/ with a figure, is given by Jacobus Bontius (Hist. Xut. et Med. 

hi Piso, Ind. Vtri. re Xat. et Med., 165,8, 90). It was figured and de- 
'i? 8' ’^tnirably by Boym in 1056 as an Indian plant introduced into China 
' . • oin., pi. A). that it must be regarded as another mstance of the rapid 
^ispersion of new plants after the discovery of America. Rheede (Hort. Mat. i., 
d ' * ‘6 Rumphius (Herb. Amb., i., t. .50), 17.50, also figure and 

escribe both male and female plants, the former observing that the Alalabar 
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Pharmacopoeia did not include the drug. Hughes (Hist. Barbados. 17.50. 181, tt. 
14, 15) gives a couple of splendid plates prepared by Ehret, while Labat {Xouv. 
Yoy. aux Isles de VAmeriq., 1724, li., 308) contributes a useful account of the plant. 

Dr. Dvniock believes that a fibre from the stem is utilised in America and 
Africa, but the principal value of the tree lies in the fruit, which is both eaten and 
itedicme. employed as a JIedicine. An accomit of its medicinal properties may here be 

summarised from The Agricultural Ledger (1890, No. 31). The digestive action 
of the juice upon meat was probably known in the West Indies at a very early 
date, and appears to have been communicated to the inhabitants of this country 
upon the introduction of the tree by the Portuguese. It has long been the custom 
in India to render meat tender by rubbing it with the juice of the fruit or by 
wrapping it in papaw leaves. In 1877 the milky juice began to attract atten- 
tion in Europe as a digestive ferment, and Herr Wittmack of Berlm in 1878 
made a careful examination of its properties (Pharrn. Journ., Nov. 30, 1878). 
Active Principle. On the evidence of medical, physiological and chemical experiments made with 
papaya, the active principle has been separated and given the name of papain 
or papayotin. It was first separated by Peckolt. This may now be considered 
almost an article of medical commerce in Europe, and has in fact been 
extensively used in France and Germany, as well as in England, being given 
with good results even to children. Notwithstanding all the experiments 
made with this vegetable pepsin, it has not as yet been introduced into the 
British Pharmacopoeia, though four preparations of it are given in the “ Extra- 
Phamiacopceia Papain is even held by some to compare very unfavourably 
with pepsin when tested with egg albumen. Mr. J. C. Umney, reporting on a 
sample of 12 oz. of dried Carica powder, wrote : — “ There is no doubt that by 
repeated precipitation by alcohol a highly active digestive product might be 
obtained from this crude concentrated papaw juice, valuable for use under those 
circumstances where pepsin is unavailable.’’ [Cf. Agri. Ledg., l.c, 310; 
Bouchut and Wurtz, Comptes Rendus, 1889, 425; 1890, 1379; Bouchiit, 617; 
Wurtz. 1891, 787; also Diet, de Chem.. suppl., ii ; Pharm. Journ., ser. 3. x., 
343, 383; Chem. and Drugg., 1904, 185.] 

Collection. A question of importance to be settled is the most serviceable form of com- 

mercial papain. -And since prolonged moisture is deleterious, the juice should 
be dried as soon as possible : but heat is said to destroy its activity, hence it 
should be dried at a low temperature. -A preparation of this kind is sold in 
commerce under the n.'inie of •• Finkier’s Papain.” The best method to prepare 
papain is to collect the juice of the imripe fruit, mix it with twice its own 
volume of rectified spirit, let the mixture stand for a few hours, and then filter 
off the insoluble matter and dry in vacuo or over calcium chloride at the 
ordinary temperature of tile atmosphere. After being powdered it should be 
kept in well-stoppered bottles ready (or use. In view of a possible trade either 
in India or in Europe, manufacturers are recommended to observe carefully the 
precautions just enumerated. On account of caste difficulties, it might not prove 
Animal Pepsin.' possible to introduce animal pepsin very largely into use in India, but a good 
vegetable substitute might be of much value and find a ready sale, 
rood. The ripe Fruit is eaten by all classe.s and esteemed mnocent and wholesome. 

A wonderful range in quality is observable. In some localities, such as Hazari- 
bagh in Chota Nagpur and Gauliatti m -As.s.".m. the fruit is large and very sweet ; 
in others it i.s small, coarse and hardly edible. The opinion generally prevails 
that to obtain good fruit it is iiece.ssary to remove the majority of the male trees. 
The better qualities of the ripe fruit are eaten with a little sugar and fresh 
lemon juice, and by some people with pepper and salt. The use of papaic juice 
rntic^tn-.I Tie. in softening tasar cocoons and thus facilitating their being reeled, has recently 
received some attention. 

[Cf. Buchanan-Hamilton. .'itat. .4cc. Dina/.. 166. 196 ; Fleming, Ind. Med. Pi- 
and Drugs, in A.t. Res.. 1810. xi., 161-2 ; Ball. Comment. Garcia de Orta, Coll, 
xx.xvi., in Roy. Ir. Acad., .ser 3, i., 653; Pharmacog. Ind., li.. 53; Wiesner. Die 
Rohst. des Pfianzenr., ii . 790; Dcr Trupenpfianzer, 1901. v-.. 27, 2s8 ; viii., 94-5; 
Sly, Papain or Vtget. Ptp.sin, in Agri. Journ. Ind.. 1907. ii.. pt. 2, 212-3.j 

CARISSA CARANDAS, Linn. : FI. Br. Ind.. iii., 6.30; Buch.- 
Huni.. Slat. .Ice. Dinaj.. 169 ; Gamble. Man. Ind. Timbs., 479 ; Cooke, 
FI. Pres. Bomb., ii., 124 : Apocrs.4CE.i:. Bengal Currants (Mason), 
haraundd, timnkkia. kurumia, kalaka, kalivi, karekai, kan, etc. 
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A dichotomoush- branched bu^li cultivated fur its fruit in must parts of India 
and said to be wild in Oudji. Bengal, S. India, the Konkan and Kanara ; dis- 
tributed to Burma and Ceylon. The tree yields Lac in the Punjab (Agri. Ledg., 

1901, No. 9, 211). The friiit is ripe in July to August. It is mentioned in the 
Ain-i-Akbari (Bloclimami, transl.. 1590. i.. 07) as sub-acid. and as sold at I dam 
per seer, i.e. 4U seers for Rs. 1. It is said to be used as an Auxiliary m Dyeixg Dveic? and 
and Tanning ; an adhesive fluid exudes from wounds on the stem When X-iumas- 
unripe the fruit is astringent, and when ripe cooling, acid and useiul in bilious 
complaints and as an antiscorbutic. The root i= acrid and is made up as a iladicoie. 
paste with lime-juice and camphor, and used to keep oft' flies and relieve itch. 

Just before it ripens the fruit is made into pickle.s and al^o employed in 
tarts and puddings. li’hen fully ripe it makes a jelly equal to red currant, 
for which purpose^ it is grown in European gardens. The Natives universally Food, 
eat it fresh and do not cook it, except as a presence in curry or chutney. The 
XiaiBER is hard, smooth and close-gramed. and is used both as fuel and for Timber, 
making spoons and combs, especially at Udayagiri in Neiiore. The slirub makes 
exceedingly strong fences, and its number of sliarp spreading thorns render 
such hedges almost impa.ssable. 

C. spinarum, ^ OC. . a small thorny evergreen shrub, wild in most parts 
•of India, especially in the drier zones. The small fruit is eaten and the 
■timber used for much the same purposes as that of ri Cittamtiiiv. It is an 
important element in reafforestation, since it persists on the poorest and rockiest 
soils in spite of bemg greedily eaten by sheep and goats. Ruinphius (Herb. Amb. 

(A-uciuar.), 1755, vii., 57} describes ('ttratttintt, the cultivated plant, whose 
fruits he says are made into pickles when half ripe. Hi-, plate (t. xxv.) is, however, 
such that its determination is impossible. 

[Cf. Baber, Alemuira, 1519 (Engl, transl.), 329; J. Bauhin. Hist. PI, 1051. 
i., 88; Garcia de Orta, 1503, Col!., xiii. : aUo in Clusius. Arom. Hist.. 1507. 

214; and Ball, Comment, in Proc. Roa. Ir. Acnd.. ser. 3. i.. 400 ; Jones, As. Rea,. 
iv., 263-5 ; Pharmacog. Ind., ii.. 419. j 

CARPETS AND RUGS.— Birdwood. Indust. Ad.s Ind., 370-86 ; D.E.P., 
Badea-Powell, Handbook. Manuf. and Arts Pb.. 1872. li)-2, 26-7, ii-, 176-82. 
51; W. P. Dicksou, Notes on Carpet Manuf. in Lahore Jail, Dec. 1885: ®- 

T. N. Mukharji. Art Manuf. Ind., 388-98 : Monographs. Woollen In- 
dustries: — N. Baiierjei, Bengal, 1899, 15: A. IV. Pirn, AMV. Pi or., 

1898, 9-12 ; D. C. Johnstoue, Panjdb, 1886, 7-8 : B. A. Breiidon. Bonibag. 

1899, 7-12 ; J. T. Marten, Cent. Proc.. 1899, 8 : E. TLiirston. Madras. 

1898, 1-11 ; Journ. Ind. Art, 1905. i.K. : C. Latimer. Moiiog. Carpet 
Making in Pb., 1907 ; Watt, Ind. Art at DAhi. 19u3. 425-47. For 
Mats of vegetable fibres see under Mats and Matting, p. 775. 

History. — Considerations of space forbid any attempt to discu-s the Carpet 
Industry of India in detail. As pointing possibly to tbeir essentially loreun 
nature, carpets are in India often designated as alcatijs [katn = a carpet with 
in Arabic). They are mentioned by Pinto (154U a.d.); Teureirn 
U560) ; by Lmschoten (ij'jS) ; and by Pyrard (U‘»0Si — tiie last author gives 
details of the luxurious habits of the Portuguese ladies oi Goa, sitting i>n costly 
<Mcatif8. There may be said to be two chief kinds carpets m India : — («! Pile 
OTITCH {the halins or (ialichns), and {b) the Plaix Stitch (the darts and sha- 
^ranjis). The reader will thid a fairly comprehensive sketch of Pile <Jarpets in 
Indian Art at Delhi, l‘J03, and with much advantage might consult the special 
ponographs mentioned above as also the article in the Dictionary, while the senes 
admirable plates given in the Journal of Indian Art i lOOoi will fully elucidate 
the subject. In passina: it may be said tliat there is no certain knowledce that 
the manufacture in India of high-class pile carpets date- farther back than the 
teign of the Emperor Akbar. of whom we read that m the year lobO he " ex- 
encouraged " carpet weavmg in Airra. Fatehpur and Lahore, and again 
nat ail kinds of carpet-weavers have settled here Agra) and dri\'e a titjurish- 
trade.” [C/. Ain-i-Akbari (BWhmami. transl.), i.. oo : iGladwin. transl.) ii., 

» 41-2; also (Jarrett, transl.) iii., 9.] One of the earliest and best-kno\rn 
^rpets from the Imperial taetory at Lahore tliat presented in 1(134 by Mr. 

• Bell to the Girdlers' Company of London, and whieh iua\- be seen in the Com- 
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pany's hall. It ’Dears the Company’s arms and is Persian in design. It is quite 
probable, however, that India possessed a carpet industry of its own, though 
very possibly not in pile carpets, long anterior to the advent of Persian influence 
(see under Multan, also Ellore). But it would be difficult if not impossible to 
prove either that India possessed an indigenous art of pile-carpet weaving before 
the date named, or that the introduced industry made much progress for many 
years subsequently. It, however, survived and in time absorbed so many 
local conceptions as to justify the description “ Indian Carpets.” It has been 
said that the modem jail-made pile carpets have debased and degraded a system 
eg manufacture that had been “ literally and figuratively interwoven with the 
life of the people. " But if the pile-earpet industry was only introduced and 
fostered by Akbar and practised by his co-religionists, and if it be the fact that 
it has not to the present day been taken up by any recognised Indian caste, 
it is difficult to see how it could be described as having become “ interwoven 
with the life of the people.” It is much more likely that the modern jail-manu- 
facture preserved from extinction the foreign art, than that it debased and 
degraded it. Milbum {Or. Comm., 1813, i., 136) says that carpets were formerly 
an article of trade, Vjut through “ the improved state of our own manufactures 
and the heavy duty on Persian carpets, they are now seldom imported.” It 
would thus seem fairly certain that- by the beginning of the 19th century the 
Indian carpet trade (such as it had been previously), like that of Persia, had 
suffered greatly through the rise of British manufacturing enterprise. The 
craftsmen in all coirntries produce the standard of goods demanded of them ; 
It would therefore be most interesting to obtain any sort of indication of the 
class of goods in demand immediately prior to the modern jail-made article. 
So far as Indhin records are com.-erned there is nothing to show that the Natives 
of India to any material extent ever used, and certainly to-day they do not use, 
Indian pile carpets. P\*rard {Yoy. E. Ind.. 1601-10* (Engl, transl.), ii., 248> 
observes that *' They make carpets of the fashion of those of Persia and Ormus, 
hut n"t so tine or so <lear, for they use the rougher and longer wool ; the patterns 
are however the same: tliey also make cotton carpets' witli bands of many 
colours." So long ago as 1655, Terry in his Voyage to East India (ed. 1777, 129) 
pomted out that the Eastern artists were essentially imitative. He speaks of 
tlieir c-'ttnn and silk carpets, but makes no reference to woollen carpets. Thus, 
then, f(.g the degradation of Indian art not the Government nor the Natives 
are responsible, but the people of Europe and America, who ask for and there- 
fore get clieap inartistic productions. And this has possibly been confirmed 
definitely by an invention recently announced that will enable Oriental carpets 
to be produced by new and special machinery at a price far below that of the 
hand-loom weaver. 

For the purpose of easy reference the classification employed in Indian Art 
at Delhi may be pursued in this review : — 

I. Pile Carpets : — 

1. Panjab. — The chief centres of the carpet industry in this province 
are Amritsar, Kaslunir. Lahore, Multan, Hoshiarpur, Batala, Bahawalpur, 
Kohat and Bannu, and they have been named in their order of importance. 
But Peshawar ha.s aho to be added, since it is the great emporium of the Trans- 
Irontier traffic in carpets bnuight from Afghanistan, Turkestan and Persia. 

Lahorr — It has already been suggested that the inanufacttu*e of carpets 
at Laliore, establish^-d very* poss-ibly by the Emperor Akbar. soon decayed, and 
in support of that view it may be pointed out that in Honigberger’s Thirty-five 
Years if> the East in work that deals specially with Lahore prior to 1852 ) there 
IS no mention <'I an indigenous carpet industry. In this connection also it may 
he observed that the Ain-i-Akbari makes frequent reference to the Persian 
carpets as regularly impKirted into India (Blochmann, transl., 55). And it would 
rscem probable that most of the Lahore carpets mentioned in the Records of the 
East India Co., and elsewhere, refer to that Trans-frontier trade and not to 
Indian woven carpets. A letter to the East India Co., for example, of the year 
161, (Foster, E.l.C. Letters^ vi., 250) mentions that “carpets to be well 
chr.sen would refpuire a long time : those which are true Lahore carpets are 
not suddenly to he gotten." It is possible that this mav point to the survival 
of the Muhammadan carpet-weaving industiy (introduced bv the Emperor some 
30 or 40 years previously), or it may simply denote the uncertain Trans-frontier 
supply, the carpets l>eing picked up in the bazars, not ordered from the weavers. 
At the present day, at any rate, the most prized carpets in Lahore Museum ar«^ 
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those discovered at Peshawar, and, with the exception of a few looms in the Amritsar 

jails, there is no local industry. A beautiful carpet, the property of Mr. G. 

Salting, is figured in the Journal of Indian Art for April 1905, and said to have 
come from a Lahore factory in the 17th century. 

Amritsar — This is probably the most important carpet-weaving centre in Amritsar. 

India, although the industry would appear to be quite modern. I have not 

been able to fbad any references to it, either in the East India Co.'s Letters or 

in the older books of travel. It may be said to bo mainly in the hands of Hindus 

who employ European supervision, and Muhammadan weavers win) work (for 

the most part) on the contract system. It is affirmed that the utmost care is 

taken in securing the oldest and choicest patterns and in selecting the wool 

and the vegetable dyes. Pashm (the fine shawl-wool) and camel's hair are Pashm. 

used for the best descriptions, and, as with all Indian carpets, the v'ork is done 

entirely by hand. There are several factories, some of which possess as many 

as 300 looms, others not more than eight or ten. The industries c>f Hoshiarpur Koshiarrur 

and Bafala may be taken as off-shoots of the carpet-weaving of Amritsar. and Bataia. 

In Kashmir there are several factories wliich turn out extremely beautiful Kdahimr. 
work. The trade is in Srinagar, and the factories are practically all owned 
by Europeans, and were originated to find labour for the shawl- weavers who 
were thrown out of employment through the decline in the demand for their 
hereditary craft manufactures. The pl.itC'^ m the Journal of Indiayi Art (1905), 

July and October (six in number), fully exemplify this style. The tine old carpets 
preserved m the A.sar Mahal of Bijapur arc believed to d<ite from Id.")! and to 
have come from Kaslimir. If this be correct the Dellii Emperors may have 
established a factory in the " Happy Valley " 250 years ago. The carpets in 
Cjuention are fully representative of the styles- u;7.ually designat^^^d Mughal. [C/. 

Journ. Ind, Art., l.c. Jan.] 

Multan IS often spoken of as ha\ ing an iiuh'genous carpet industry, or at Vultjin. 
all events one which chttes prior to the introduction of tlu‘ Per'-ian craft. It 
thus seems probable that the so-calle<l Multan coueeptJOl)'^ were modelled on 
brought long ago from Turkestan, in conse<|Ucnce of the Pawindah trade. 

The narrow shape, bold yet not cKmi* detail, an<l vivid colouring are charac- 
teristics of both Multan and Turkestan carpet'!. On the other hand. 5Ir. Latimer 
Jieaks of the household industry of Multan <is characterised by names of tools, 
designs, and methods of u ea\'ing that are clearly of Persian origin. Examples 
and Hera Ismail Khan carpets are to be seen m the Journal of 
Indian Art (1905), July and October numbers. Bahawafour carpets differ but Baliawalpur. 
httle from those of Multan. In passing, mention may be made of a recent 
attempt to utilise in the local carpet industry the \’ast supplies of the floss of 
giganten (p. 207). 

Peshawar is, as has been already observed, the emporium for Trans-frontier Pt^hawar. 

^gs, notabh^ Turkoman or Tekke (commonly called Bokhara) rugs and the 
expensive Herat and Yarkand carpets. In Kohat and Bannu ami a few other 
the Xorth-West Frontier a peculiar form of rug is produced called 
'/lai, in which loops of the weft threads are made to protrude an inch or so 
e ween e^h pair of the warp strands. Tlie designs are usually in purple or 
nmson with black, yellow, and sometimes green. The result is crude but not 
inartistic. 

and^ and Central India. — From the jail-Iooms of Jaipur excellent rugs Rajputana and 

in produced. Some of the most historic of pile carpets are, it is said, 

e pos.session of His Highness the Maiiaraja. Tn the Journal of Indian Art 
^ illustration of one of the gems of that senes. Bikanir pro- 

a irr* best carpet-wool m India, and is thus eminently suited to become 
"eaving centre. The Central Jail lias for some years taken a high 
are ^ Qi^ality and artistic merit of its carpets. The patterns followed 

- those of the famous book on Oriental Carpets published by the 
Boyal Austrian Commercial Museum, and the carpets produced 
th ^ ^ position of great merit, through the eniiglitened interest taken 

f-Ynoif ®^bjeet by His Highness the Maharaja. Aimir jail also produces manv iimir. 

^^cellent carpets and beautiful rugs. “ 

those ^^lucbistan . — The carpets manufactured in Sind closely resemble sind and 

durabl^ f ^ ii^ M^tan. They are said to be the cheapest, coarsest, and least B,iiuuhistaa. 

Indian carpets. The Baluchistan rugs are in design Turkoman, 

*^ehan' ^boy arrive by camel-caravan at Quetta (and Peshaw’ar also) from 
^ *n, mainly Seistan. They are made mostly of goat's hair, which gives 
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them their singularly beautiful lustre. But the Baluchistan carpets and rugs 
have deteriorated sadly from their pristine l^eauty and excellence. 

4. Uaited Provinces, — Several centres are noted for their carpets, such 
as A era, Mirzapore. Jhansi. Jabbalpur and Allahabad. Agra is one oi the three 
centres at which the Emperor Akbar endeavoured to establish a carpet in- 
dustry. In the Journal of Indian Art {Oct. 190.5) two plates are given of 
carpets turned out at this centre. To this day the superior designs of its jail- 
made carpets are a striking refutation of the charge brought against the jails 
of having degraded the carpet industry. Recently a factory has been established 
under European management, to utilise the skilled labour outside the Central 
Jail. It appears from the E. I. Co.'s letters that Agra was an important 
distributing centre for other than locally made carpets. Thus the Company’s 
servants of Surat purchased Lahore carpets at Agra {E.I.C. Letters, l.c. 2-50), and 
the Portuguese merchants of Goa took various carpets from Agra in exchange 
for jewellery. 

Mirzapore may perhaps be described as the headquarters of the cheap 
commercial modem carpets of India. In the Journal of Indian Art (July 1905) 
M’ill be found a highly t>*pical representation of 90 per cent, of the carpets 
of this centre. There are numerous private factories {both Xative and 
European) engaged in the industry, but the patterns have of late years been 
supplied mainly by firms in Europe and America, so that the deterioration in 
quality noticeable for many years past may be spoken of as a direct consequence 
of this dictation. 

5. South India . — The carpets exported from Masulipatam and Cocanada 
were those that first attracted attention in Europe as being specifically Indian, 
and doubtless a century ago they were made at much the same centres as to-day- 
At Ellore. where the weavers arc ^Muhammadans but very poor, the business is 
done by advances. Three classes of carpets were shown to me during a visit 
made in connection with the Delhi Exhibition : — (a) carpets of foreign design, 
mostly Persian, and defective in every direction : (6) carpets collectively kno^ni 
as of Ram Chandra design. In the Journal of Indian Art will be seen (July 
and October numbers) examples of these carpets, especially those from Vellore. 
The same journal (viii., pi. .50) shows a Coromandel carpet which doubtless 
belongs also to the Ram Chandra group. These, as a rule, were good, the colours 
being well chosen but the quality very low. not more than 5 or 8 threads to the 
inch : (c) the third type represented by an old rug which was so wo%'en (by 
what the weavers call the velvet method ”) as to simulate the fine texture of 
the old grass-mats. This was probably the original style of Rajamundry and 
Ellore. Masulipatam once turned out some of the finest carpets in India, but 
foreign exporters are said to have degraded the industrj* bv supplying cheap 
and bad material. At the writer's suggestion the Madras" School of Arts repro- 
duced for the Delhi Exhibition two fine Ram Chandra carpets, the originals 
of which are preserved in the >Iadras Central Museum. The prevailing features 
are the rich deep brown-red of the field and the quaint border of rosettes of 
flowers. Malabar is said to have formerly produced the onlv pile carpets of 
pure Hindu design made in. India. They are apparently not now manufactured- 
In the account of Sir George Birdwood— his Life and Work — as given in the 
Journal of Indian Art ( viii., pi. 50). a corner of a beautiful Malabar carpet is sho«-n. 
ihe jail in Bangalore in Jlysore State has for long been noted for the good quality 
<if its carpets. One shown at Delhi was distinctly a Hindu design with a Ram 
Chandra border. 


fi. The Deccan . — Hyderabad formerly produced the wonderfully fine silk rugs 
loiown as War.^ngals. The Journal of Indian Art (Jan and July, 1905) 
ot H:.vwribda shows three carpets of this school. This charming textile lias the property 
of changing colour according to the point of view' The carpets at present 
produced, while possessing certain features of their own. are far inferior to the 
old work. The scheme of colour i= scarlet, yellow and white. In the work 
just quoted \^iU also be found highly characteristic examples of Hyderabad 
carpets. ' ^ 

In i,.,. - Western l.,aia.—lt is probable that the Persian traders very earl.v 

established themselves along the western coast of India, and there produced 
carpets imder the patronage of the Emperors. Princes, and’ Nobles of India, veiy 
pos.sibly long before they were made in Agra and Lahore. Certainlv Catnbaj 
was one of the earliest seats of the craft, for according to Linschoten ( Toy- E. /«»• 
(ed. Hakl. Soc.), i.. 47. 60), who travelled in India about 1584, the people of that 
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city made “ alcatiffas ’ (that is, long-pile carpets). but they are neyther so fine 
aor so good as those that are brought to Ormus out of Persia/’ Alcatif, ac- 
cording to Crooke {Hohson-Johson^ 11). was a name much used in India for 
carpets during the Ifith century. Bombay, except in the School of Art. does 
not produce carpets. A hmedabad is mentioned very frequently in the E.I.Co.'s Aitmedabal 
letters and records as a centre in the carpet industry. At present there are onl\' 
one or two very small factories, and the carpets turned out are sent chiefly to 
America. In Poona, the Yeroda Jail has produced some excellent work, mostly Poona. 
copies of the old carpets in the possession of the Asar Mahal and Jamai Musjid 
of Bijapur. Thus it may safely be affirmed that the Poona jail, instead of exer- 
cising a debasing influence on the carpet industry, has conserved what might 
otherwise have been lost. 

II. Cotton and Woollen Carpets in other than Pile Stitch. — The daris. skatranjis. Cotton and 

etc. Just as the pile carpets referred to above (the kalins. kalichas or galichas) ^^oolien 
are usually in wool but sometimes in cotton, so tlie dans and shatranjis are Carpets, 
mostly in cotton though sometimes in wool. 

As already suggested, it is probable that the Indian carpets, prior to the 
Muhammadan invasion, belonged almost exclusively to the description here 
indicated. Stein [Ancient Khotan, 1907, xxiv., 337, 398) describes and illus- 
trates a fragment of a woollen carpet found by him in the ruins of the Xiya 
Site, which were engulfed by sand about the 3rd century. This appears to 
be in plain stitch, and recalls m design the embroidered rugs of Hissar anti 
Sirsa. So also another rug found at the Niya site is described as of the 
regular Indian dari type, and seems a brocaded* cotton textile much closer to 
the woollen fabrics of Tibet than to anything made in India {?.c. 333—4, 397. 
pi. Ixxv.). Terry, in his Voyage to E. India, about 1615 (ed. 1777. 1:27, 186). 
mentions the cotton carpets in *’ fine mingled colours,” but makes no men- 
woollen or pile carpets. Mandelslo {Travels. 1683. in Oleariiis, Hist, 
etc.. 1662, 39) speaks of the floor of the hoitse in which he resided in 
Ahmedabad as being co\'ered with tapestry and the pillars draped in silk 
atufis. Plain stitch carpets and rugs are universally used by the poorer Mu- 
hammadans as praying-carpets [jainamaz), and inconsequence have often more 
art shown in their composition than might be anticipated. Some of the more 
noteworthy centres of production are Rangpur in Bengal ; Agra, Aligarh, 

Bareilly and Bulandshahr in the United Provinces : Jaipur and Bikanir in 
Rajputana ; Bahawalpur. Multan. Gujarat, Sialkot, and Peshawar in the Panjab : 

Ahmednagar, Kaladgi and Cambay in Bombay ; and 
Vadavedi and Adoni in Madras. Many modem and ancient daris of great 
beauty were shown at the Delhi Exhibition. One of the most interesting and 
artistic was the shatranji said to have been presented by the Emperor Auranzeb 
m 16 l 6 to the Jamai Mosque of Bijapur. This has a rich Indian red field with, 
expended from the top of each jatnamaz section, a lamp sv-mbolical of the faith. 

would appear to have been w'oven more like tapestry than an ordinarv' dari. Tapestry, 
and to have had the patterns separately made and interwoven in their places 
cn the loom. These and such-like give a lesson that might well be learned by le 

^ of cotton carpets throughout India, namely, that if they Traie. 

womd abandon the striped forms and produce richer and more varied designs, 
such as those of the Poona Jail dans, a larger market might be foimd in India 
bo^r foreign countries as well, than has as yet been secured. There can 

little doubt that neatly and substantially woven cotton carpets would be 
more acceptable to the inhabitants of tropical coimtries than woollen ones, 
cheaper, cooler, cleaner and (under a tropical climate) more durable, 
ur her, cotton plain carpets would doubtless he preferable to cotton pile carpets, 
tr^^’ remains to be done in the direction of developing the Indian 

©m cotton carpets and rugs. [Of. Monographs. Cotton Industries : — Banerjei, 

^€n^a/, 1898, 33-4; Sfiberrad, X.W. Froi\. 1898, 24-6. f. 36; Enthoven. 

(m ay. 1897-9, 11, 33, etc. ; Thurston, Madras. 1897, 7-11 ; Latimer, Monog. 

^^^pet-making Ph.. 1907, 1-3.] 

in Daris and Shatranjis, though not met with verv abundantly Woollen 

the made and much admired. The Bhutias of Darjeeling and Daris and 

^ people of Xepal and Eastern Til>et weave strips of woollen thick cloth Shatranjis. 

designs, which, when sewn together into sheets, closely resemble 
by St * ^^ilims. Mention has already been made of a fragment of a rug found 
©m in the ruins of Xiya. Khotan, as recalling the Bhutia woollen rug«. 
people of Darjeeling proper also weave thick chadors of wliite and blue 
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that are very beautiful and find a distinct place among the art treasures of 
the residents m the eastern side of India, but are only rarely seen elsewhere. 

Bitamr. In Bikanir, plain-stitch rugs are regularly woven in wool, but in the same form 

as the cotton daris. The pattern most often employed recalls the barbaric 
cross-stitch embroideries of Hissar and Sirsa. In Quetta, rugs and camel saddle- 
cloths are largely woven in wool and richly ornamented with shells. They are 
in stripes with patterns worked within, and to all intents and purposes should be 
classed as khilims. 

Trade Trade in Carpets and Rugs — The only available details concerning 

the export trade in Indian-made carpets and rugs refer to (a) Mats and 
Matting of vegetable fibre : (b) Carpets and Rugs of wool. A summarr 
of available statistics on the former subject will be found on page 778, 
so that it is only necessary to give here sueh particulars as are available 
regarding the woollen carpets. The quantities are alwav.s estimated by 

Exports. pound weight, not number. The total weight exported from India to 

foreign countries in 1899-1900 was 1.691,577 lb., valued at Rs. 23,73.289; 
in 1903-4, 1.878.202 lb., Rs. 26,04.576 ; and in 1906-7. 1. 603.330 lb., 
Rs. 20.89.516. In the last year, goods to the value of 11 lakhs of rupees 
went from Bengal, 6 lakhs from Bombay, and 2 lakh.s from Madras. The 
increase in the total quantity and value of carpets, etc., exported in 
1903-4 was due to an improvement in the trade in these articles with 
the United Kingdom. The latter took in 1899-19(K), 1,180.779 lb., 
Rs. 17,21.987; and in 19(.i3~4, 1,.549.658 lb.. Rs. 19.54.560; but in 
1906-7 the quantity fell aaain to 1.346.144 lb.. Rs. 15.66.113. The e.x- 
ports to Ceylon fell from 235,0701b. in 1899-19(K) to 2.980 lb, in 1903-4; 
and in 1906-7 rose to 4, .303 lb. The Uniteil .States took (|uantities 
varying from 223,5.51 lb. in 1899-19()0 to 4f»l,340 lb. in 1901-2 ; 266.526 lb. 

Import'. in 1903-4 : ami 174.727 lb. in 1906-7. There is also a fairlv extensive 

import trade in Carpets and Rugs, chiefly to B\irma and Bombay, from 
the United Kingdom and Germany, it amounted in 1899-1900 to 
842.716 lb.. Rs. 8.46,013 ; in 190.3-4 to 887,192 lb., Rs. 8,96.738 ; and in 
1906-7 to 1,016,0.55 lb., Rs. 10.56,679. 


CARTHAMUS OXYACANTHA, />'«>/», ; FI. Br. Ind.. iii., 
386; Ann. Kept. Indiist. Mus. Calc., 1899-1900, 7-8; M'att, Agri. Ledg., 
1901, Xo. 12 ; Ind. Art at Delhiy 1903, 231— .3 ; Composit.e. 

55'ild Safflower (the kuzburai, khareza, of the Trans-Indus and karar, poliyan, 
poll, kantidri, kandiara, mian kalai, etc., of the Panjab) is a native of the drier 
arid tracts of Xorth India. In Peshawar district it is peculiarly prevalent, the 
spinose clumps constituting an objectionable feature of the grassy tracts. Where 
met with in fair abundance the seeds (or to be more correct, fri'iits) are collected 
on account of the large quantity of oil which they contain. This oil is the 
chief ingredient in the Afridi wax-cloth presently to'be described, and may also 
be Used as a glass cement. 

D.E.P., C. tinctopius, Linn. ; Cnicus Indicus. Rumph.. Herb. Amb., 1750, v., 

ii., 183-85. 215-20. pi. 79 (2) ; Mukerji, Handbook Ind. Agri., 1901, 292-5 ; Mollison, 

CuRivated Textbook Ind. Agri., 1901, iii., 98-101 ; Abbev- Yates, Agri. Ledg-, 
a o er. 1904, Xo. 11. The Cultivated Safflower, Bastard Saflfron, Carthamine 
Dye, the kusurn. kdsumha, kusumho, kusuhi. kardi, kdhri, tna, sufir, kar 
or karar, sendurgam, agnisikha, hebu. su, subdn, etc. The Arabic usjur 
(Ibu Baithar, 121X) .\.d.. ii., 196) assumed various forms and gave us the 
English name thus afjiore (Pegolotti, Pmtica di Mercat., 1343, 372), 
asfinre. asfrole, astifore. asfiori. zaffrole or zaffrone, saffirrre and finally 
safflower. Another Arabic name, kwtum (used in the Makhzan), may 
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have originated the botaiiioal name ('tirfhtniiiis. The most prevalent 
Indian vernacular name kusuiii comes direct from the Sanskrit kusumbha. 

History. — “ Thi.s plant i-, th^ kiisumhhn of Sanskrit writers, wlio describe the 
seeds as purgative, and mention a inedicate<l oil*’ {Pharm<tcoq. Ind., li., 30S). 
That is the commonly accepted opinion, but on the other hand Dutt {Mat. M^d. 
Hind., 307) makes no mention ot the special knowledcre pos«.es«.ed by the Sanskrit 
medical writers, and it may be added the medical treatise which conistitutes The 
Bower Manuscript (Hoerrih*. transL) is silent both as to tlie kusumbha plant 
and its oil. The Greek emeus [Paulu^ .K'juifta (AdaiU'-, tran.sl.). m.. ITS) by 
most authors is identitiod with the Hast.ird Saffron The early Gre^'k auth(*rs 
speak of cnicus as a ^pnewe pl.int. but Dio^-oride'- (iv., IST (ed. Spren^el). ISiJ'b 
i.. 680) mentions tliat it wa^* a pot-herb and purg.vtive medicine. Galen. Avi- 
cenna, Serapion, Riia-iC-i, etc., follow Dn^corulC'!. but ino-.t Arab wTiters a<l*i 
the additional property that it is ah-vi{>harmi<*. Me'.ua. who lived at Bagilad 
in the 10th century, wrote a trreat work on the Me<h<'ine of the (ireek-i and Arab'. 
He opens his account of cnirus (Mannus. traii'l . loO'd, 74) by ol-jservms: 
that the plant is both wild and eultivate«i. but tfiat the so-called Indian cnirus 
is not cnicw< at all. He then ob^^rves tliat the tn^ed is the most valuable, 
especially the large white kind. The figure given by Marinus is an excellent 
representation of i\ C'artliamu' wa-- retainetl in European pharmacy 

down to comparatively reeent time'.. D«‘ C.imlolle {Or/;/ Cult. (Engl. tran«ii.). 

164), following Targioni-Tozzetti {(''enni Storio, Intro, di Vane Piantc, lsr)3. 
88), thmks the determination ot the (in.M*k eniens with Carthamus very doubtful. 
Pliny distinctly says tlie oil wu' u>im1 in Egypt in place of ca.'sti'r-oil. but he 
adds the plant was not known to the Komaii' It may i»e adtled that Pliny 
writes it cnicu.'i and (’oluniella 

The grave-cloths of the ancient Egyptian nminmies are dyed with safflower, 
and fragments the plant and tfie mmmI' have found in tombs. [^V. 

Rawlmson, Hist. Kuppt, ISSI. i., 63 3; Helm. Kulturpfi. and Hnust. 6}. 
261 ; \\ iesner. Die Rnhst. df s Pf/an:* nr., ii . 67S-S4.] 'I'he Sanskrit authors describe 
the kusumbha oil as purgative, "o tfiat i<lenti<*al properties w.^re a.s.sjgned to it in 
Egj*pt, Africa and India. An Abv.ssinian so-calltMl wild species (^’» tnuatur*. 
in Schweinfurth. FI. .h'th., 1 ><17. 1 4.'$) hiW by sonic writers been accepted as the 
original stock of the cultivated plant ; so also, and with equal if not greater 
force, njcyarnntUa. the Indian wild species. ha,s been advanced as the source 
of the cultivated plant. De Candolle accordingly came to the opinion that since 
an undoubted ancient cultivation luvd been establisheil for both India and 
.•Urica it was probable the true Cacf/inmux fineroein. might be found wild m 
the intermediate country Arabia. He accordingly cites in part support of 
that suggestion the circumstance that an author (pioted by Ibn Baithar (the 
■^ab, Abu Anifa) mentions both a wild and cultivated form as met ivith m 
that very country. In China there would seem little doubt safflower (hun-fl-hua 
w red-flower) was introduced about the 'ind century B.c. [Cf. Breitschneider, 
iurop. Bot. Disc, in China, ISOS. 4 ; also Value Chinese Botanical H’orAs, ISTO, 
i-'ft J^P^n received it from China, but according to Rein {Indust. .Japan. 
t'b-7) it can hardly be regarded as more than a botanical curiosity in that 
country — the cosmetic beni being manufactured from foreign (mostly Indian) 
Applies of safflower. [C/. Milburn, Or. Comm., 1S13, ii.. iSS-Vt ; Buchanan- 
Clinaj.. 'luS ; Lacaita. in Maw. lienus Crocus, app. v. ; 
^^openfianzer. viii,. oil ; Joret, Lis PI. ilan.s L'.Intir/.. 1004, ii., 27*2.] 
Cultivated Indian Races. — There are two main eonditions, one 
grown purely and .simply for its dowers — the safflower dye of commerce, 
the other for its oil-yieldim; seed.s, the lit.snm or carthamu,i oil of trade, 
the former is fairly e.xtensivelv produced iii Benual, the LAiited Pro- 
duces and the Panjab. while the latter is chietly met with in the Central 
rovinces and Bombay. But while these two (ouditioius or properties 
^eni well understood agrieulturally, dried sj)eeimens of the plant grown 
or the one or the other purpose are iiidistiuiruishable. iloreover several 
races occur under each of the.se states, such as with small, very hard 
spmose leaves (much as in It.rf/artnit/m) or with large, soft, almost 
||on-spinose edible leaves. Some have narrow, hard and sharplv spinose 
tacts, others broad almost entire bracts. Still, however, most of these 
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conditions recur again and again with the oil-yielding and the dye-yielding 
races, so that no set of characters can be given, to separate the groups 
that belong to the one or the other. Speaking broadly, however, the 
oil-vielding forms are more spinose than the dye-yielding, and have 
usuallv yellow-coloured flowers, the dye forms being orange or even yellow 
tinned' vdth scarlet. The Jye-j-ielding plants require a rich soil and 
humid atmosphere, hence the loss of spines may be due to high cultivation 
and protection. In the young state the smooth-leaved spineless forms 
are edible, and in some parts of the country, notably Burma, they are 
mainly, if not exclusivelv. grown as pot-herbs. But within each of the 
sreat centres of production there may be both smooth and spinose forms. 
Thus in Bengal a spinose dve-plant is known as Icuthi or kutela and a 
spineless dye-state called murdi, munlla (= shaved), hhuili. In the 
L'nited Provinces the spineless kusum afiords both dye and oil, while 
the spinose form distinguished as Icasar,' Jcasur, is grown for its oil-seeds 
onlv. In Berar (Sule, Monog. Dyes and Dyeing, 189-5-6, 1) the spiny 
kafi kardi yields an inferior dye and good oil, while spineless hodki gives 
a superior dve. In Bombay two great centres of production exist, viz. 
on the rich allu\’ial loams of Kaira and Ahmedabad, in Gujarat, where 
the spineless red-flowered dye-yielding kusuinbynchi or kusumba prevails, 
and the Deccan, with its spiny sadhi or kardai, an oil-yielding crop. [Cf. 
Fawcett, Monog. Dyes and Dyeing, Bomb., 1896, 2-5-9.] Briefly Bengal is 
(or rather was) the source of kusum dye, and the Deccan of the safflower 
oil. These products may therefore be dealt with separately : — 

/. THE DYE— Safflower or Carthamine. — So much has been written 
regarding the cultivation and utilisation of safflower that a brief 
review of the modern results seems all that is called for. But it may 
be explained that the various provincial Governments of India issued, in 
1896, monographs on ‘‘ Dyes and Dyeing,” and that these will be found 
to have special chapters on safflower. So also The Agricultural Ledger 
(1904, No. 11) may be described as a compilation of the more im- 
portant passages from modern writers, and it thus amplifies the particulars 
recorded in the Dictionary, The remarks that follow will accordingly 
be restricted as far as possible to facts calculated to assist the mer- 
chant or cultivator, but will abstain from republishing technical details, 
especially methods of dyeing. But in this connection it may be observed 
that safflower has preserved its position in spite of foreign dyes, mainly 
throush the colour being viewed as more or less sacred for wedding 
garments. 

Cultivation. — Safflower, though by no means so important a crop as 
in former years, is still grown to a fair e.xtent in the Dacca Division of 
Bengal, and here and there throughout the Province. Tavlor {Topog. and 
Stat. Dacca, 1840, 1.3.3-5) gives an interesting account of the production 
during the prosperity of the industry. The best qualitv was grown in the 
vicinity of Pattergotta. Safflower is also met with in the Surma Valley 
and in Manipur, but not in the Assam Valley proper. In the Central Pro- 
vinces it used to be extensively produced in Raipur andChhindwara,butthe 
area in recent years has been greatly curtailed. In the United Provinces 
of Aura and Oudh, though met with now and again, it assumes importance 
in Meerut only. In the Panjab it is to be seen in most districts, but 
Hoshiarpur and Amballa are perhaps most spoken of, and the safflower 
of the hills, especially that of Kabul, has the best reputation. The wild 
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safflower is also a product of considerable value. In Berar safflower is 
regularly cultivated, though by no means to the extent formerly witnessed. 
In M adras it may be seen here and there, and in Burma it is more grown 
as a vegetable than as a dye. But in Bombay there are two centres of 
production. The cultivation for dye is not extensive, and is confined 
to Gujarat and the Kariiatak, Kaira being perhaps the most important 
district. Dr. Hove (1787) refers to the dye of Carthannts being 
then used in Gujarat to dye pagris. But the Bombay dye is regarded 
as much inferior to that of Dacca in Bengal. 

Metbods . — The systems of cultivation pursued are so verv similar 
throughout India that the subject may be treated collectively, the remark 
being made that it differs protdnce by province, according to the amount 
of attention given and the local value of the crop. It is sown along wdth 
other rahi crops such as gram, wheat, barley, tobacco, opium, chillies, 
carrots, etc., from about the middle of October to the end of Xovember, or 
in Chittagong as late as January. It requires a light sandy soil, and one 
which possesses a fair amount of moisture. In the better cultivation the 
land is lightly manured and ploughed repeatedly from May or June till 
sowing time. It is either sown broadcast or drilled, the latter in Bombay, 

3 drills 18 to 22 inches apart of safflower alternating with the subsidiary 
crop. In the less important cultivation it forms single drills or surrounds 
other crops, its spiny character serving the purpose of a protecting hedge. 
On the central flowering head appearing, this is nipped off in order to cause 
lateral shoots and a more copious flowering. The primings and thinnings 
are eaten as a pot-herb. The crop comes into season in January to April, 
or even May, and is plucked every second or third ilay. Delay in collect- 
ing the flushings of florets causes loss in dye. Rain during the flowering 
IS also very injurious. The florets being picked after fecundation, the 
seed ripens and yields a supplementary crop. The average yield of dried 
florets is in Bengal about 80 lb. (according to Mollison (he. iOO) from Ifx) 
to 120 lb. in Bombay), per acre, and of oil-Aueldiug .seeds (fruits) 4(X) to 
flOO lb. The first and the last pickings of florets are by most writers 
Considered inferior in dye merit to those in mid-season. 

Manufacture. — The day's collection is carried to the homestead and 
partially dried in the shade. It is then rubbed between the hands, placed 
on an arrangement of basket filters, and pure stream (or slightly acidulated) 
Water poured over. This removes the most soluble of the useless vellow 
f ye, but care must be taken that the water is not alkaline, or the red 
' ye also may be washed out and the florets rendered useless. When the 
Water passes through clear the washintrs are regarded as complete. The 
orets are then partially dried and pressed into the small characteristic 
Cakes met with in trade ; then the drying is completed. According to 
aylor the florets in his time were saturated with water in the evening 
and next morning trodden underfoot, and this was repeated for four or 
'e days until the water ran off clear. 

In centres where little attention is civen to the crop the florets are not 
hashed, and instead of being made into cakes, are formed into balls or 
r as loose powder. The presence of the vellow dye lowers the value and 
increases the weight. In Bombay a curious sytem prevails which con- 
is s in rubbing into the florets a certain amount of til oil (a tola weight to 
pound of the florets). Mollison observes that this is the practice in 
iijarat, but it is known to produce loss of colour. This 
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accounts for the lower price of Gujarat satRower as compared with that of 
Dacca. Apparently also the yellow dye is not removed until a later 
stafie, and the oil would thus seem to serve no useful purpose. It recalls, 
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however, the practice described by Rumphius (l.c. 217), where the people 
of the Malav are spoken of a.s addiiio; the bruised oil-yielding seeds of 
Alem-ifen triloba to prevent the florets from crumbling to dust. 

Safflower-dye cakes (Gujarat) are sohl in Bombay at 2 to 2d lb. per 
rupee. The value is estimated according to the colour that a given weight 
will impart to a pound of cotton. 

Trade in Safflower Dye. — Madder in Europe and Safflower in India 
are the dyes that felt immediatelv the effect of the discovery of chemical 
colours. This, in the case of the Indian product, may be exemplified very 
brietly. Half a ceuturv or so ago. safflower became a fairly important 
commoditv. It is curious, however, that none of the early travellers 
ill India mention the dve. The first botanist who describes its culti- 
vation in the East would appear to bo Rumphius. Milburn records the 
exports in 1804 as having been 247 cwt.. valued at £1,460. or £5 18«. od. 
a cwt. Four years later the exports were 1.070 cwt., valued at £4,532, 
or £4 4.S. 8d. a cwt. An import duty at British ports was levied of 7s. id. 
a cwt. In 1824-5 the exports from India appear to have been 6.185 cwt., 
and 111 1837 they stood at 7.962 cwt. Passim; over a period of close on 
forty years, we next learn that the Indian traffic had become (in 1874-5) 
10,157 cwr.. valued at Rs. 6,50.827 (or expressed at the rate of e.xehange 
that then prevailed, approximatelv £60.(Mt0); but a sudden change took 
place, tor the verv next year the traffic fell to 2.914 cwt., valued at 
Rs. 1,63,528, and ten years still later (1884-5) had become 1.459 cwt., 
valued at Rs. 83.083. Within the past .six years a revival iii quantity 
seems to have set in, since the exports were in 1899-19))(J, 1.993 cwt., 
valued at Rs. 34,572. and in 19<.f3-4 the corresponding figures were 4.313 
cwt, and Rs. 67,506. They have since fallen, however, to 3,670 cwt., 
Rs. 50.389, in 1906-7. A remarkable feature of the traffic thus briefly 
outlined may be said to be the decline in the prices realised — viz. from 
£5 18«. bd. a cwt. to the price in 19<)l-2. ffiz. Rs. 20 or £1 6^. 8t/. a cwt. 
Even twenty years previously ( 18,81-2) the price realised was nearly double 
the rates that rule to-day. It is not. therefore, to be wondered at that 
safflower has cea.sed to be an important crop, and that but for the local 
markets the dye might by now have disappeared from India as completely 
a.s has the madder from Europe. 

The exports from India no mainly to Hongkong, but a recent 
demand from Japan has been viewed as a favourable prognosticatiou 
for the future. The local market continue.s fairlv largo in spite of foreign 
mineral dves. owiin; to the fact that safflower is associated with the 
social i‘Ustom.s and relit^ious feeliiurs of the people. The varvnig quality 
would seem to depend lir^t of all upon the climate and soil of the locality 
where produce! ; next, the care pursued in collection, and the method of 
preparation followed. M'lth all the finer samples the vellow dve has been 
wa.shed <iut and the florets puritie'l. This has naturallv the effect of 
lowering the weight and i-oucentratit.e the <lve. M’a.sheil safflower must 
accofiingdv fetch a higher price than the impure and ailulterated <lye- 
In further purification of the dve a second vellow colour Ls precipitated 
and removed by meaics of acetate of lead. Corthanv'n. the valuable 
red colour, uiav then be extracted iu a pure form bv making use of its 
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solubility in. alkaline solutions, and insolubility in pure or acidulated 
water. In India the alkali used is almost invariablv that prepared bv 
incinerating hajra (fennisetum) stems or chir chira (Arhi/i-fnifhen. 
see p. 19), but crude natural carbonate of soda known as sajji-mdtti is 
also employed. It would seem probable that the isolation and utilisation 
of carthamin is in India a comparatively recent discovery. 

//. THE OIL. — The seeds from the dve-yielding plant are collected and 
form a supplementary return, but, as already stated, in some parts of 
the country, notably Bombay, an oil-yiehlinu crop is specially grown. 
Mollison (l.c. 98) says. ” Safflower is the most important oil-seed crop in 
the Bombay Presidency. The area is usually from .5t)0,(j00 to tlOd.dOl) 
acres annually. The chief centres of cultivation are in the black-soil 
rabi lands of Ahmednagar, Poona. Satara. Bijapur. Dharwar. and Bel- 
gaum.” It is subordinate to the crops with which it is associated such as 
judr, wheat or gram. '■ It therefore participates in the general cultivation 
given to these crops.” ” L’sually three consecutive rows of safflower 
alternate with 9 or Lo or 21 consecutive rows of the principal crop.” In 
the Central Provinces the area of special oil cultivation has recently been 
greatly curtailed, so that the Deccan production may be accepted as alone 
of importance, though of course the oil of the (,lye crop mu.st not be entirely 
ignored. 

Manufacture . — It has been customary to find Baden-Powell's state- 
ment {Pb. Prod., 121) that two oil-yielding forms of this plant exist 
—the wild and the cultivated — repeated by Imlian writers without its 
being observecl that an admission was being thereby made to which only 
the most cursory attention had been subsequently paid. But in addition 
to there being two distinct sources of the oil there are also two widely 
difierent methods of preparation. In the one the seeds (fruits) are simply 
subjected to cold-dry pressure either before or after they have been 
husked. The yield is said to range from 20 to 30 per cent., but both the 
quality of the oil and the value of the cake depends upon the seed being 
husked. The second process is a hot-dry extraction, or rather a crude 
downward distillation. The seeds are placed within an earthen pot. and 
this is inverted over the mouth of a similar pot placed within the ground, 
the two pots being separated by a perforated plate. Over and around 
the inverted pot is piled some fuel, and on this being ignited, the seeds 
are partly roasted ; the oil in consequence drains from them and accumu- 
lates in the lower or submerged pot. 

The cold-drawn oil has a clear straw colour, with a sp. gr. of ’9224 at 
.^.ccording to Hooper {Aqri. Ledi/.. 1904, No. 11, 160). it "pos- 
sesses pronounced drying properties. It readily saponifies with alkali.s, 
orming a fairly good soap, and the free fattv acids have some of the 
e aracteristics of the linoleic acid obtained from line.seed. The oilcake 
reams ll'S-o per cent, of the natural oil. and is not contaminated with 
earthy impurity. The nitrogen amounts to 3'19 per cent., which is 
equualent to 19'94 per cent, of albuminoids." It is an oil extensively used 

™™^ry purposes, and to adulterate ifhi or til. Moreover, safflower, 
^ar nut^ and til are often mixed together and the oil e.xpressed ; this con- 
s itutes the sweet-oil of Bombay. Safflower oil is also said to be an iu- 
Th* Macassar hair-oil. Inferior qualities are used tor illumination. 

e hot-e.xtraction oil is about one-fourth larger than the cold, but i.s use- 
less both for burnine 
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new property, and been converted into a substance very serviceable for 
sreasiiiff well-ropes, leather well-buckets, etc., purposes lor which the cold- 
drawn oil is quite uiisuited. In other words, the oil has been converted 
into what is known as roqhan — a substance employed to prevent leather 
from hardenino on its being exposed to the action of water or of a damp 
atmosphere. 

0/7 of Wild Safflower . — In the Xorthern Paiijab, more especially 
Peshawar, a very diflterent process is adopted from that just detailed for 
the manufacture of roqhan. The polli oil (the oil of f. O.ri/aranflia) 
expressed bv the cold proces.s is placed in earthen vessels and boiled 
coiitinuouslv for twelve hours. The vessels are so placed that it is not 
possible for a flame to reach the boiling liquid, and the temperature 
is kept low and uniform. lu time it emits volumes of white pungent 
vapour, so exceedingly disagreeable that the manutacturers are compelled 
to conduct their industry under special license and in a place assigned 
to them remote from human dwellings. On the oil being cooked to the 
required extent, and while still boiling hot, it is thrown into large shallow 
trays containing cold water. It swells up into a jelly-like substance, the 
roqhan of Xorthern India. This is stored in tin cans and sold to the 
inamtfacturers of the so-called Afridi wax-cloth. 

Wax-cloth . — It would occupy too much space to repeat the accounts 
published in The .iqricnltural Ledqer (19bl. Xo. 12. .393-414) and Indian 
.irt at Delhi. 1903 (229-341, regarding this curious little industrv. The 
facts made known in these publications prove that we have been in- 
correct in affirming that the Natives of India were unaware of the drying 
property of certain oils in the manufacttire of paint with mineral pigments. 
But in the Afridi wax-cloth the paint is not applied by a brush but by 
means of an iron stvle. The rapidity and accuracy with which the pattern 
is elaborated by threads of plastic and coloured roqhan has to be seen to 
he appreciated or understood. The skilled artist can work from right 
to left or left to right with equal ease, and. just as in penmanship, the thick 
downward strokes and the fine upward hair-lines are each made to occur in 
their proper places in the elaboration of the pattern with which the fabric 
is being covered. Where two or more colours Lave to be given, the operator 
usually applies all the patches or lines of one colour before he proceeds to 
use the second or the third shade. The half-finished table-cloth or fire- 
screen may in consequence often appear a bewildering production, since 
it may he impos.sible to discover the actual pattern in the operator's mind. 

In passing it mav here be added that in Baroda, castor-oil, and; in 
Each, linseed-oil. are simdarlv made into the roqhan used in the fabrica- 
tion of the wax-cloths of these localities. Experiments conducted in the 
Industrial Museum. Calcutta, have revealed the fact that the oil of the wild 
safflower pos.sesses no special properties over those of the cultivated plant. 
It would further seem that in the Afridi wax-cloth India possesses the 
nucleus of a possible large new craft, that of producing wax-cloth, water- 
proofing materials and linoleum, from local materials and possibly by 
means of the expert craftsmen who from time immemorial have turned out 
the goods here indicateil. The jute mills of Calcutta prepare and export 
the cloth required bv the wax-cloth and linoleum manufacturers of Europe 
and America. India, moreover, will be seen to import a by no means 
iiisigiiificant amount of the specially prepared wax-cloth and linoleum 
(oil-cloth and floor-cloth) made on the jute textiles exported from India 



BLACK CARAWAY 


CARUM 

BULBOCASTANUM 


for that purpose. lu 1876-7 these imports were valued at only Es. 
17,620; in 1901-2 they came to Es. .5,74.306; in 1903-4 to Rs. 4,17.788 ; 
and in 1906-7 to Es. 6.20.305. Surely the effort to participate iu so 
prosperous a traffic is worthy of attention. 

Edible Seed and Cake. — Cfirt/idniit.v seeds, especially after beincr 
roasted, are eaten, but are most valued as a food for poultrv. though, as 
already observed, the tender .shoots are prized as a pot-herb or salad. 
Mollison makes the remark that cattle have to be educated to eat the 
cake, but that it has the advantano of keeping well and does not get 
mouldy. It is highly valued as a manure. 

[Cf. Leather, Agri. Ledg., 1897, Yo. 8, 159 ; Duthie and Fuller. Field and Garden 
Crops, i., 51-4, pi. xiii. ; ilonographs, Dges and Dgeing : — Banerjei, Bengal. 73 ; 
Duncan, Assam, 17-S ; Russell, Gent. Pror., 10-11; Hadi, C'niVed Prof., 76-7 ; 
Fawcett, Bombay, g5-9 ; Holder, Madras. 3 ; Fraser. Burtna, 10 ; Aqri. Ledg., 
1899, No. 1‘2 ; Journ. Chem. Soc., 1900, 362-3 ; 1902, 864: Iryip. Inst. Tech, 
kepts., 1903, 128, 131—2; Rawson, Gardner and Layeock, Diet. Dyes, tic., 276 ; 
Blount and Bloxam, Chem. for Etvjin. and ilanuf., 326J 


CARUM BULBOCASTANUM, Kadi. : FI. Br. hid., ii.. 681 ; 

Bunium Bulbocastaniim, Linn. ; Carum nigrum. Bogle, Illust. Him. Bot., 
229 ; Bee. Bot. Surv. hid., i., 1.54 ; Pauhis xEgineta (Adants. transl.), 
hi., 74 ; Umbellifer.i:. Black Caraway, sigah. shici. sajlra. sliuh- 
^rak, shyah zirah, kala jerah (zernh). zirdu siah. etc., also called gunigun 
in Kashmir and umbku in Ladakh. These names seem for the most part 
to be modern adaptations, since the true kdlajira is the Black Cumin 
{Xif/Hln satirn, see pp. 442. 811). 

Caraway is a native of Baluchistan, Afghanistan. Kashmir, Lahaul, 
Chuinba, etc., eastward to Garhwal and Kuraaon, and westward to Quetta. 
It 18 mainly a weed of cultivated land, but is liable to prove dangerous in fields 
owing to the fondness of pigs for the root. It also exists truly wild on grassy 
slopes (at alt. 6,000 to 11,000 feet), whence the shepherds collect it as a valuable 
income ; but it is nowhere cultivated. It is probably the kriahna-jtraka, 
f u maintained was well known to the Hindus before the introduction 

of the European Caraway (<■. Carat). [Cf. LawTcnce, Valley of Kashmir, dl ; 
Aitchison, Bot. Afghan. Delimit. Comm., in Trans. Linn. Soc.. lii., l.j 

An inquiry instituted by the Reporter on Economic Products in response to 
a quffition put by the Indian Chambers of Commerc*\ resulted in the collection of 
(ci'ra) from the chief towns of India as well as of the fruits 
Itjeeds) and plants from all knowTi areas of supply. The fruits in every instance were 
ound to be C. Buihoc^nMtanutu and not <■ (except when stated to he a 

orei^ or imported drug). The examination showed, however, that other seeds 
re often used as adulterants or substitutes for black caraway. The adulterants 
ere similar in shape, size and markings, but quite destitute of the characteristic 
roma. For example, Mr. L, G. Smith, Forest Divisional Officer of Sambulpur, 
lU samples from the local bazars which were subsequently identified 

tu ^ ^fue Caraway {mita zerah). most probably imported ; (2) t\ BtttbovaM- 
ftTvT** ^ (3) aittheintintiva . parbat-zerah ; and 

Hot kala-zerak. The sample of black caraway was, however, 

Pure parcels were received from Yasin in Gilgit and from Hazara. 
si Bashahr were furnished tAvo qualities called “ c?ra and 

€’. ^ latter was stated to be an adulterant. Zira proved to be 

^hen^A **^****^””””*’ ultimately, through the assistance of Mr. J. H. Lace, 
Inspector-General of Fttrests. the adulterant was recognised as 
Chainba'’*T Lace found the people gathering the seeds in 

liis mat * ■ ^ sample and correspondmg botanical specimen, so that 

com authentic t\*pe with which to compare the adulterants 

parcels. It was in consequence found that the Bupie^ui'tnn was 
^nium. j ® sent from most parts of India. Is this the pseudo- 

^m» 4 * I>y Paulus ^Tlgineta which Adams suggested might be 

•e n tnnuiH ? Air. Lace says that Bt^pivurum is known locally as 
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THE TRUE CARAWAY 

bancJiak or hankoky and that before it is mixed with the carum the fruits are 
coloured with a decoction of walnut bark. It is sold at 9 seers to the rupee, the 
true article being very much more expensive — say 3 seers to the rupee. Usually 
5 seers of hanchak are mixed with one seer of zira. The black caraway and its 
adulterant are therefore respectively the "‘zira” and singhu” mentioned in 
the PniDcih Forest Administration Reports from 1894-1900 as obtained from 
the Kullu fnrc'st^ and &old, the former at Rs. 15 to Rs. ‘27^ per maund, the 
latter at Rs. 8. Sir Walter LawTence says that the seeds of nattruM Carota 
are cdso u-.ed as an adulterant, but this cannot be done to any great extent since 
carrot-seed is not abimdant and is also easily distinguishable from caraway, 
while the dyed can with difficulty be separated. 

The u^es of this caraway, so far as can be ascertained, seem identical with 
those of f orni. From Bashahr large quantities of black caraway are 
conveyed annually to Rampur and thence distributed vii'i Amritsar all over 
India. Amritsar also receives the Kashmir, Afghanistan and X. Himalayan 
supplies. Other emporia are Karachi and Cawnpore : the former obtains its 
supplies from Hazara and Baluchistan, the latter from Garhwal and Kumaon. 
The price at Cawnpore varies according to quality from Rs. 25 to Rs. 44 per 
maund of .52] seers, hut the consumption is v'ery limited and the sales are usually 
in small parcels of 4 to *2 maunds. In addithm to an Indian supply*, Bombay 
iraport.s from Persia. The wholesale price is said to be Rs. 8 per 374 lb. {= Surat 
maund), and the retail price tor cleaned fruit 8 annas per lb. [C~f. Pharmacog. 
Ind.y ii., 120 : Kaye, SettL RepL Baltistan Dist.. Kashmir, 1889, 16 ; Rivett, 
Assess. Rept. Muzaffarabad, Kashmir, 1890, 10. 12. 50. app. xxv. ; For. Admin. 
Repts. Pb.. 1894-5 to I90I-2 ; Rpv. IVorking Plans. Pangi For., Chamha, 1901. 
2 ; Rept. Cent. Indig. Drugs Comm., 1901. i., 119 ; etc., etc.] 

C, Capui, Linn. : FI. Br. Ind.. ii., The European Caraway, 

Carve. KiitaineL zirah, laro'>ja. karawiffi. The vernacular names are in 
the main, of course, those given under the foregoing species, though some- 
times to the name zernh is prefixed a description, as mitha (sweet), vilaijati 
(foreign), or safed (white). 

As met with in India the fruits are mainly imported, but the plant is probably 
occasionally cultivated in gardens on the plains as a cold-season crop. The 
repeat^ though \-ague statements of its existence in India wild and cultivated ” 
seem likely to be due mainly to confusion with f. Bnihocamtauntn, There is, 
however, a fairly large import trade in the spice and it may be well to epitomise 
here a few of the cliief uses of caraway, always premising that when such uses 
can be attributed to the Indian-grown caraway, the reference is in all proba- 
bility* to #■. ButboraMtanum. The seed is employed both powdered and entire. 
In the former condition it is an important ingredient in curry powders ; in 
the latter it Is put into cakes, biscuits, etc. As a Medicixe it is stimulant, 
carminative and astringent. But it is frequentlv used in flavouring cordials and 
certain preparations of Indian hemp {bhang). A valuable essential Oil, obtained 
from the fruits, is employed in medicine and as a perfume for soaps. The distilled 
oil IS tirst mentioned in the price ordinances of Berlin for 1574 and in the Dis- 
pensatorium Xoricum (1580). The two valuable constituents in the oil are 
an'Ofie (formerly, corvol), whicli is the essential and odour-bearing body and 
p<»ssessesaU the qualities of the drug in a pure form; and caruene or limonene, 
a by-product, not suitable for liqueurs but “ can be satisfactorily employed 
instead of caraway oil in medium and cheap soaps” (Schimniel & Co., 

Ann. Rept., April lSi>2. 12). The percentage of oil varies apparently according to 

cultivation an»l country of origin. Of the European sorts the Bavarian wild 
plant yields the highest percentage. tV.I to 7, whilst the Russian stock yields 
only 3-2 per cent. The sp. gr lie^, between 0-907 and 0-915 ; oils of lower sp. 
gr. rarely occur, ami are less valuaiiie as they contain less carvone. [Cf. Odde- 
nieister and Hoftmann. Volntdp (Jds, .>.50-8] A case of poisoning bycaraway- 
Sf^xl presented symptom^ similar to tliose imluced by <»ther essential oils' [C/- 
yifd. Gaz., 1890, 145.] It may be added that c.iraway from whicli the oil has 
t..vri expressed is dried in special apparatus and used iis a Cattle Food, being 
pnzevl for its high percentage of crude protein (20 to 23*5 per cent.) and tat 
{ 14 to Ih per cent.). [C/. Paulus .Egmeta (Adams, transl.). iii., 158 ; E.l.C. 
Letter Book, 201. 480; Bentham, Comment, on Tcergioni-Tozzetti, in Journ. Bort- 
Zioc., IX., 145 ; Wiesner. i>4^ Rohst des Pflanzenr., ii.. 794.] 
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C. coptieum, SenM.; FL Br. Ind., ii., 682; Cooke, FI. Pres. Bomb., i., d.B.P. 

564; VTa,m,Beng. Plants, i., 536; Duthie, jP/, Upper Gang. Plain, i., 394. The ii., 198-200. 
Bishop’s Weed, Lovage (of Indian writers), ajoivan, a]wain, ajwan, juvani 
('jurani), ajamo. chochara, owa, amam. omami, omu, etc., a herbaceous plant 
cultivated throughout India, especially in Bengal. It also grows in Egypt, Habitat. 

Persia, and Afghanistan, and more recently was introduced into Europe. 

This is certainly not the “ ami " or " ammi'' of Bioscorides (as exemplified Historj. 
in the Codex Vindoh., 60, which is Ammi Visnaga), though that opinion has 
often been upheld. [(?/. Pharmncog. Ind . li., 1 16.] It would appear, however, to 
be Ammi perpusillum, of Lobel {Stirp. Hist., 1576, 414). The fruits are certainly 
the ajave of Percival (1773). Pomet, physician to Louis XIV. of France {Hist. 

Drugs (Engl, ed.), 1712, 3, f. 5), observed that by far the best quality came from 

Alexandria and Crete. In India it is sown in October to Xovember on ridges, the Cultivatien. 

seed being dibbled every 6 inches ; strong manures are deleterious but a liberal 

supply of water is necessary. The aromatic fruits are much in request for ad* 

mixture in curries, etc., and in pan supari. The plant is referred to in the Toleef 

Shereef (Playfair, transl., 1833, 9) as astringent, aplirodisiac, vermifuge and 

diuretic. By distillation a Water and an Oil are obtained, the percentage of the 

latter being about 3-4. The oil is given medicinally in cholera, colic, etc., being Medicine Oil. 

considered, like the fruits, antispasmodic, stimulant, tonic and carminative. 

Omitm-wat-er is prepared and sold in most Indian bazars. A crystalline substance Omu/n-^iter : 
or stearoptine separates from tlie oil and forms on the surface during distillation. Tkym 
This is sold as ajwain’ka-pkul {" flowers of a/oiran ’'), and is identical with thymol, 
which is the principal constituent (4.5 to .“>.*> per cent ) td c//or'u«-oi 1 and for whi^di 
alone the fruits are distilled m Europe. It prepared on a fairly extensive scale 
inUjjain and other to^\■ns of Central India and was tir&t made known to Europe by 
Dr. Stocks. The price is from Rs. (> to Rs. 12 per Ib. \Cf. Rept. Cent. Indig. Drugs 
Comm., i., 125.] The value (»f thgmolis. mamly as an antiseptic, and very large 
orders have recently been received from .Japan. The price in Europe varies with 
the character of the Indian season ; during cholera and plague years it has been 
high [e.g. 22«. per kilo m 1901), but over-production has tended to keep prices 
low {e.g. 13s. Od, in 1897. IS."*, in 1903). Besides thgmol certain hydrocarbons 
called thymene are obtained from «/oican-oil and used as a soap-perfume. A 
sample of the fresh plant itself cultivated at ililtitz (Saxony) yielded 0-12 per cent. 

Oil, but the oil had only 1 per cent, of thymol. Of 8.641 cwt. of the fruit exported 
from Bombay in 1903, 8.443 cwt. went to CTermany and the rest to America and 
[C/. Schimmei & Co., Semi-Ann. Rept., Oct.-Nov., 1903, 104 : Apr.-May, 

1904, 130.] The distilled dried fruit contains 1.5 to 17 per cent, protein and 25 Folier. 
to 32 per cent, fat, thus making an excellent food for cattle. [Ct. Gildemeister 
^d Hoffmann, l.c. .557; Craddock, Rept. Land Rev. Settl., Nagpur, 1800-.5; 

Cadence, Valley of Kashmir. 1895, 346 : Brit. Pharmacop., 1898, 335 ; White 
and Humphrey, Pharmacop., 1901, 496, 553, etc.] 

C. Roxbupghianum, BentJi.; Prain, Beng. Plants, i., 536; ajmud, D.E.P., 
randhuni, chanu, rajani. etc. 11^** 201-2. 

This is extensively cultivated throughout India for the sake of its seeds, which Ajmud. 

used in curries and to some extent for its leaves as a substitute for parsley. Fool. 

9 a ^ug ajmud is regarded as carminative and stimulant and lias the reputation Medicmo. 
ot bemg specially useful in vomiting, dyspepsia, etc. (Taleef Shereef (Playfair, 
tansl.), 1833, 8). It is probably onlv a cultivated form of c*. aiirtovarp^ttn.var. 

c. B. Clarke {FI. Br. ind., ‘ii., 681-2). {Cf. Buchanan-Hamilton, Stat. 
cc. Dinaj.f 188 ; Fleming, Ind. Med. PI. and Drugs, in As. Res., 1810, xi., 157.] 

CARYOTA URENS, Linn. ; FL Br. Ind., xi., 122 : Gamble, D.E.P., 

Ind. Tirnbs., 729 ; Prain, Beng. Plants, ii., 1093 ; Brandis, Ind. Trees, ii-. 206-8. 

^ ■> Cooke, FI. Pres. Bomb., ii., 805-6 ; P.\lme.e. The Indian Sago- Sago-palm, 
palm. Bastard-sago, mari, bkerawa, birlimhad, mhdr-mardi, conda-panna, 

niinbaw, etc. A beautiful palm met with throughout Habitat, 
e hotter parts of India from the Sikkim Himalaya and Assam to 
ymn and Singapore, distributed throughout tropical Asia and Malaya. 

. . ‘be Fibre. — The plant is mentioned by almost all the pre-Linnaean Fibre. 
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authors from Varro (116 b.c.) downwards. The chief commercial value 
of the palm lies in the fibrous cords or fibro-vascular bundles found naked 
at the base of the leaf-sheath and within the petioles, flowering stalks and 
even the stems as well. These constitute the strong hittul fibre of Ceylon 
and the salopa of Orissa, a fibre which also comes from Burma and Bombay. 
It is made into ropes, brushes, brooms, baskets, etc. As a brush fibre it 
was described in the Treasury of Botany (1866) and has been shipped from 
Cevlon to England since about 1860. Five or more strands, fastened 
toiiether bv special machinery, have moreover been found to make an 
excellent substitute for whalebone in corsets. Since the discovery that 
Jiittul fibre was not only equal but even superior to, because less brittle 
than, the Bahia piassava (the fibre of Attalen fnnifera), several 
brush factories in India, it is believed, have begun to use it instead 
of bristles in hair-brushes, clothes-brushes, horse-brushes, etc. [Cf. 
Hooper, Rept. Labor, hid. Mus., 1903—1, 29.] In this they are following 
the lead of European makers: Hannan (Text. Fibres Comm., 1902, 155), 
for example, says that kittid is now in much request in Europe for 
brush-making and that some of the finest qualities have been adopted 
as substitutes for bristles. Jackson (Comm. Bot. XIXth Cent., 1890, 142) 
observes that as much as forty (now fifty) years ago hittul fibre was ex- 
ported to England for admixture with horse-hair (may it not have been 
Chtitnievops humilis'/). In the brush trade it is steeped in linseed-oil 
and thus made so pliable that it can be used either with or without 
bristles in making soft, long-handled brooms which are extremely durable 
ami can be sold at about a third the price of ordinary hair-brooms. 
Dodge (Useful Fibre Plants of the lYorld, 112-3) says it is also made 
up into machine brushes for polishing linen ami cotton yarns, for cleaning 
scutched flax, brushing velvets, etc. Both in India and Ceylon fishing- 
lines are made from kittul fibre (Drurv. U. Prov. Ind.) and strong wiry 
ropes capable of holding wild elephants are constructed of the fibre, 
while in Australia the leaves apparently are regarded as a good paper 
material. Lastly, the woolly substance or scurf scraped from the leaf- 
stalks is used in Burma for caulking boats. The quotations in London 
on April 20, 1901, were for long quality, Skd. to 9d. per lb. ; for No. 1. 
6V/. to Id. : No. 2. 2Ja'. to ; and No. 3," Id ; Ide & Christie (Monthhj 
Circ.. Oct. 15. 1907) give the following returns of present date : — Long, 
8d. to 9|d. : No. 1. 6d. to 7|d. ; No. 2, 2d. to 3|d. ; No. 3, Id. to lid- 
Mr. J. C. Minis tells us (Admin. Repts. Bot. Card.) that the exports from 
Cevlon have never exceeded those returned for the year 1898, viz. 
. 1 . 1 94 cwt. The exports from India are unimportant. 

The Sago and Sugar.— Besides its fibres, f’avyofu yields from 
the interior of the stem a sago w-hich is mentioned bv Roxburgh (1832), b) 
Robinson (Desc. Acc. Assam. 1841. 56) and by other writers as almost equal 
in quality to the best sago of commerce. As a matter of fact it w'ould seem 
to be an inferior article, though quite wholesome (Yearbook of Pharmacy- 
l!t03. 328). On the Malabar Coast and elsewhere it is made into bread or 
gruel and thus constitutes an important article of fooil with the poorer 
classes. The “ cabbage ’ or terminal bud is edible, like that of most 
palms. Commelinus (Rheede, Hort. Mai, i., 16. n.) remarks that, ac- 
cording to authors, the pulp of the fruit is bitter and irritates the tongue 
a circumstance which doubtless suggested the specific name urens- 
The fruit is certainly- very pungent and insipid, but I cannot recollect 
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having observed the tingling property just mentioned, though I have 
eaten it. Finally a toddy or juice is collected by " training and tap- 
ping ” the spatlies. This juice is either fermented and distilled into an 
alcoholic liquor or boiled do\vn into a dark syrup which solidifies into 
jaggery or palm-sugar — an important product, especiallv in Bombay and 
Peylon. Mr. A. M. Sawyer, writing of the " training ” and tapping " 
processes in North Travancore {Ind. For., 1896, xxi., 131-8), says that at 
the end of the first five days of tapping the yield is about I quarts per 
dav, increasing bv degrees to 6, 8, and 12 quarts. In strong, bealthy 
iiidividuals even is or 2U quarts may be obtained at the end of the course. 
Sometimes, in an unusually prolific palm, three or even four spathes may 
be seen tapped at the same time, while others, in spite of the most careful 
training, ^deld no toddy whatever. An average-sized spathe is tapped in 
about four months, and all the spathes of one palm are exhausted in about 
two years. According to Roxburgh the best trees give as much as 100 pint- 
in twenty-four hours. Further details may be found by reference to 
Borassus (pp. 170-1). 

The Timber is strong and durable, being mueli used for agricultural purposes, 
water-conduits, and for beams and rafters. Xot infrequently it is cut intu 
walking-sticks. The seeds are used as beads by the JIuhammadaus. [Cr. 
Rheede, Hort. Mai., i., t. 11; Buchanan-Haniilton, Stat. -dec. Dinnj., loO; 
Morris, Comm. Fibres, Cantor Lect., 34; Luslungton, in Ind. For.. ISOii. 

XXV., o4-ti; 8ddebeck, Kultiirffcir. der Deal. Kolon., 313; Jumelle. Les 

Cult. Colon. {Aliment.). lUOl, 2o-T ; Wiesner, Dir Rohst. des Pflunzcnr.. 1003. ii.. 
208, 4U-2,] 

CASSIA, Litiii. : FL Br. Ind., ii., 261-6; Gamble. Man. Ind. Timbs., 
1902, 271-5 ; Prain. Betiq. Plants. 1903, i.. 435-9 : Duthie. FI. Upper Gang. 
Plain, 1903, i., 290-6 ; Cooke, FI. Pres. Bomb., 1903, i., 417-27 ; Brandis, 
Ind. Trees, 253-5 ; Leguminos.e. 

A genu.s of herbs, shrubs or trees that contains in all about 380 
species, mostly tropical, a few only being extra-tropical. India possesse.' 
some 18 indigenous species with three or four fairly plentiful introduced 
foims. They have all showy flowers but are mainly of value as 
medicines or as tans 

C. Absus, Lnn.-. chdksu, chimar or chinol, banar. etc., a herb found fairly 
P entifully throughout India. The seeds are used in the treatment of ophthalmia 
and as a cathartic. 

C. alata, Lmn , the dddmardan ( = ringworm-killer), or rilayali- (or shinnai) 
^ati (the foreign Sinbaiiia urainii/tnrn), is a small shrub found in gardens 
.p, India and supposed to have been introduced from the West Indies, 

rubbed up into a thin paste and ini.xed with vaseline constitute an 
nectual remeiiy for ringworm. [C/. Fleming, Ind. Med. PI. and Drugs, -4.«. 
MS 1870, xi., 163 ; Bennett, Wanderitigs X.-S. IFato, 1S34, i., 
al h Indian Laburnam, the Purging Fistula, or amaltiis, 

^ar^ali, sonaU, bdhavd, gurmdla, konraik-kai. etc. A moderate-sized tree < 4 
e bub-Himalayan tracts ascending to 3,000 feet and common throughout the 
Pla^ of India and Burma. 

10 bark is to some extent used both as a tanning material and a drug, 
com fruit is regarded as a safe and useful purgatis e — one of the 

^ domestic medicines in India — but has the objection of not keeping 

kno (Comment, in Paulua .Fgineta. iii., 429-31) mentions that it was 

^ ®®rapion, Rhases. Jlesua. Ebn Baithar, etc, — in fact to most of the 
writers, who speak of it as a purgative ilrug procured trom India. 
jN “111 *md Egypt. It is also largely used in smoking mixtures to flavour the 
1 XatiA'es, especially in Bengal. [Ch Mesua, Op. (ed. yiarinus), 
(Jq * ^^rcia d*^ Orta, Coll., xiv. ; al^o Clusius, Hist. Arom.^ 1567. 136 ; also 

ment. by Ball, in Proc. Roy. Ir. Acad.. 3rd ser., i., 400; Liuschoten* Voy. E. 
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Jnd.y 1598 (ed. Haki. Soc.), ii., 121-2 ; Prosper Alpinus, De PI. j^gypti, 1592, 3 ; 
Pyrard, Voy. E. Ind.y 1601 (ed. Hakl. Soc.), li., 361 ; Jacobus Bontius, Hist. Nat. 
et Med. Ind. Or.., 1629, in Piso, /nd. Vtri. re Nat. et Med., 1658, 101-2; Ligon, 
Hist. Barbados, 1657, 68 ; Tavernier, Travels, 1676 (ed. Ball), i., 174, n. ; ii., 20 ; 
E.I.C. First Letter Book, 200, 480; Buchanan-Hamilton, Stat. Acc. Dinaj., 158.] 

C. oboVAta, Coltad. ; sometimes called Country Senna, Jamaica Senna, Italian 
Senna. This is the bhui-tarwar, a plant common in many parts of India and 
occasionally to bo seen in the bazars as an inferior quality of Senna. [C/. Greenish, 
Pharm. Joum., 4th ser., ix., 470-1.] 

C. occidentalls, Lmn. . the Negro Coffee or kdsondi, kdsundd, hikal, 
kdlkashundd, etc. An under-shrub abundant on waste land and roadsides 
throughout India, though probably originally introduced from America. The 
leaves, roots and seeds are medicinal. The seeds dried, then ground to powder, 
are used as a good substitute for coffee, and since they are antibilious are said to 
be often beneficial. [Of. Keiv Btdl., 1881, 34-5 ; Yearbook of Pharmacy, 1887, 
175-6 ; Pharmaceut. Journ., 1900, Ixv., 439 ; Ridley, Mai. PI. Names, 116 ; Rev. 
des Cult. Colon., 1902, x., 63.] 

C. Sophera, Unn . . the kdli-kasonda, jangh-takla, kdl-kasondd, banar — (the 
kdsamarda or cough-destroyer) — a closely allied and often much confused plant 
with r. orvidentniiH. It is cosmopolitan in the tropics and common throughout 
India. The bark, leaves and seeds are cathartic and the juice of the leaves 
viewed as a specific for ringworm. [Cf. Prosper Alpinus, l.c. 35.] 

C. Tora, Lmn . ; the Foetid Cassia or chakundd. panevdr, panu'dr, tarotd, 
kovaria, kou'aria, a gregarious annual imder-shrub found ev'erywhere in Bengal 
and throughout tropical India. This is in Sanskrit called chakramarda (= ring- 
worm-destroyer), once more confirming the all but universal reputation of the 
species of Sennas. But in this particular plant a more or less new property has 
been attributed to the seeds, in that they are largely used along with indigo. 
For this purpose they are regularly sold to the dyers. They are also roasted, 
groimd to a powder, and used m place of eoftee. Mr. Williani Elborne of Owens 
College chemically investigated these seeds and came to tlie conclusion that their 
activity wa.s due to *' emodm, a isub.stance closely allied to chrysophanic acid, in 
chemical characteristics, and considering the purpose for \vhich the Natives 
of India the plant, evidently in medicinal properties.’’ Adams (Comment, 
in Paulus ^Fgmeta, in., 466) identifies this plant with the kelkel of the Arabs 
— a drug mentioned by Avicenna, Serapion, Rhases, etc. etc. 

C. ang^ustifolia, Vahl. ; the Tinnevelly Senna of Indian commerce, 
perhaps best known by the following names : — sanna-muklci, send-makhi, 
Hindi- sanna, nilavirai. etc. 

Adams (Comment, in Paulus .Ejfneta.iii.,431-.3) gives a most interesting 
sketch of the early knowledge in Senna. He savs Serapion was undoubtedly 
the first author who describes the drug as an article of the Materia 
Medica. He, however, quotes still other writers, such as Isaac Ebn Amrain 
and Abix. All the Arab physicians, in fact, extol the merits of senna in 
purging black or yellow bile and in acting as a cordial when mixed with 
suitable drugs, such as violets. The present species, as also the Alexandrian 
[<\ firutif'ofiu. Delile). were introduced to both Indian and European 
pharmacy through the Arabs. The former species (the only one grown in 
India) is fairly extensively produced in Tinnevelly, and recently its cultiva- 
tion has been extended to Madura and Trichinopolv, districts of South India, 
and to Poona in Bombay. It is sown on red or black clay loams, fairly 
liberally ploughed and manured, the sowing being in May. " Weeding has 
to be attended to, but irrigation is hardly if ever necessary. The season 
for collecting the leaves is June to December. The ydeld is said to be 
l.rXX) lb. (2 candies) an acre, which allow-s a handsome margin for profit. 

Indian senna is either exported coastwise to Bombav and thence to 
foreign countries, or is consigned direct from Tuticorn. The drug is also 
imported by India from Arabia, where it is collected from the -wild plant and 
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accordingly often much adulterated. It would appear that about 5,000 
cwt. are usually taken by India and again re-exported under the name of 
East Indian Senna or Moka or Aden Senna, and is thus no doubt the true Aden Seunn. 
sanna {sona) -kokki (mah) or sanna hajazi. For many years past, 
however, the imports from Arabia have been declining and the exports of 
Tinnevellv senna improving. The purity, high quality and low price of 
the Indian article place it in the front rank. In 1887-8 the total exports 
from India of locallv grown senna came to 21,376 cwt., valued at Es. 

3,18,869. More recent figures are given by some writers, such as 5.(XX) 
candies annually from Tuticorin,butthedata for an exact and detailed state- 
ment of the total trade are not available. Quite recently a new form of Exports, 
senna has appeared in the London markets from India. This has been 
shown by Barber to be tHotittiiKi. but as a drug it has been found inferior 
to ant/iistif’o/ifi, and should therefore be discouraged. [Cf. Hooper, 

Rept. Labor. Ind. Mus. (Indust. Sec.), 1903-4. 30; Gibson, Journ. 

Agn.-Hort. Soc. Ind., ii., 19.3; vi. (Select.), 128; Pharmacoa. Ind., 1890. i., 

526-30 ; Agri. Ledg., 1896, No. 29, 290 ; Capital. Mav 1902 ; Pharm. 

Journ., 1901, 397.]’ 


C. aupiculata, Linn. ; the Tanner's Cassia, tancar, tarota, tangedu, 
tanghedi, tawjadi, avala, avari, etc. A tall shrub found plentifully in 
Central and South India as far north as Rajputana and also in some 
parts of Burma. It is coinmou on dry stony hills and on black soils. 

The bark is largely used in tanning and gives a buff-coloured leather. 
It has been remarked that Madras is favoured in the po.ssession of this 
tanning material. But it is feared the discovery of the method of chrome 
tanning has even already given a totally new turn to the subject of Madras 
tanned or dres.sed skins and rendered the special advantage mentioned 
of comparatively little avail. (See Hides — Chrome Process, p. 637.) It 
has always, however, been contended that the raw skins of Madras are 
naturally well fitted for a high-class tannage. They possess some special 
properties much liked by the curriers into whose hands they eventually 
pass to be transformed into the morocco leather used for book-binding, 
hirniture, carriage lining, and many other such purposes. Experts have, 
nioreover, reported that the colour of leather prepared with this bark alone 
changes into murky brown, further that compared to its merits the 
pnce is too high (Rs. 20 a candy of 500 lb.). With a view to ascertaining 
iBore precise particulars as to supply, price, and property of this tanning 
park, the Reporter on Economic Products to the Government of India 
iMued a circular letter to Forest and other officers of India in which samples 
® the bark and full particulars were called for. The result was rather 
msappointing. and has been reviewed in The Agricultural Ledger (1896, 
j 0 . 9). Scientific Staff of the Imtierial Institute also published some of 
eir investigations with the bark (reprinted by Dunstan, Imp. Inst. Tech. 

1903, 181-5), from which it would appearthat the samples examined 
ga\e extreme variations in amount of astringent principle and therefore of 
commercial value. Some time subsequently Hooper (Agri. Ledg.. 1902, 
th°' pointed out that one source of diversity was in the age of 

e plant from which the bark had been collected. In young plants 
wh'l tile bark to contain only 11'92 of tannin and 22’3o extract, 
j® ^ old plants the corresponding figures were 204 2 of the former 
ii< 29 0 of the latter. In auotiier jiart of his report [l.c. 3) he places 
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X.W Himulayaa 
2‘orm. 


cassia bark as the fourth most valuable in a series exhibited by him, the 
cassia having 23 per cent, of tanning matter. Prof. Hummel, York- 
shire College, Leeds, found the tannin to be 20'5 per cent. On the other 
hand. Leather mentions only 15'5 per cent, of tannin, but a high ac- 
companiment of soluble non-tannings. So also Prof. Procter {Reft. 
Soc. Arts, 1904), who places this bark as one of the Catechols, speaks of the 
“ thoroughly unsatisfactorv character of the turwar tannage, for the use 
of book-binding and upholstery,” and asks whether there may not be 
other more desirable materials. These modern results and opinions 
would thus seem to assign, a much lower position to the Tamier’s Cassia 
than seems to be the belief in South India. By way of conclusion it 
may be mentioned that in the Northern Division of Madras the 
bark (tanghedi) or some bahul gum is added to sesamum seed when it is 
to be pressed for its oil. It is said that this practice enhances the value 
of the cake (see p. 986). 

The seed.s, like those of C. A bniis, are valued as a local application in 
purulent ophthalmia. An infusion of the leaves is esteemed as a cooling 
medicine and as a substitute for tea. The leaves are also eaten as a green 
vegetable in times of famine. The shoots are largely utilised as Native 
tooth-brushes, and the root is spoken of as of great value in tempering iron 
metal (see Acacia, p. 5 ; and cf. Wiesner, Die Rohst. des Pflanzenr., i., 716). 

CEDRELA TOONA, lioj b. ; FI. Br. Did., i., 568-9 ; Gamble, 
Man. Ind. Timbs., 157-9; Cooke, FL Pres, Bomb., i., 217 ; Duthie, FI. 
Upper (rang. Plain, i., 153 ; Brandis, Ind. Trees, 145 ; Meliace.®. The Toon 
or Indian Mahogany, Moulmein Cedar, tun. Urn, lud, drawl, porna, tundu, 
thit-kado, etc. A large, rapidly growing, deciduous tree, 50 to 60 or even 
80 feet high and sometimes as much as 20 feet in girth It is met with 
chiefly near streams in the tropical Sub-Himalayan tracts, from the Indus 
eastwards to Sikkim and A.ssain ; also at low elevations throughout 
\V estern. and Southern India : less common in Eastern Bengal and Burma. 

This important Indian timber tree is extensively cultivated and often self-sown. 
It would appear to have been first described, so far as India is concerned, 
by Jones {As. Res., 1795. iv., ‘181 ; also Fleming, As. Res., 1810, xi., 163). The 
roots are surface-feeders, so that it ought not to be grown on the borders of 
fields. In the plains of the Panjab the young plant must be protected against 
frost. The Timber is durable, not eaten by white ants, and not liable to 
warp. It is therefore much in demand for furniture and carvings, especially in 
Sahiiranpur {Indian Art at Delhi. 1903, 111), and in Bengal and Assam is 
constantly used for tea-boxes, hence its having become scarce. In Assam it was 
formerly much employed for lioats and canoes, and in South India is very largely 
coni'erted into cigar -iioxes. It is exported from Burma as “ Moulmein Cedar, 
and known under that name on the English market. Col. Seaton gives the 
cost of cutting and tielivery as Rs. 44 per ton. Specimens sent to London 
from E)‘4ira I)im in 1.S83 realised 4Id. per superficial foot, and in ilalabar in 
190‘J. 4-inch planking fetched Rs. 2 ^r cubic foot, |-inch planking was sold at 
Rs. 1-14-9. and 1-ineh at Rs. l-l‘2-0. Wf. Ind For 1883 ix 427 : Capitd. 
July 24, l'JO'2, 118.1 ” ' ’ 

The bark is u.sed. especially along with a powder of the nuts (seeds) of Cirsal- 
pitiU, Boiiaiieeiin. a.s a tonic and antiperiodic in Native Medicive. The flowers 
afford a red and yellow Dve. [C7. Taleef Shereef (Plaj-fair, transl.), 1833, 61.] 
The seeds, young shoots, and leaves are given as Fodder to cattle. 

There (we several other Indian forms, the properties of which are 
to those just detailed. The most important are c. mierorarpa. C. t>0- 
and f. >irr,ata, Doyle (the dal, dauri, soni, etc ). The latter is particularly 
abundant below Simla and elsewhere in the X.W. Himalaya, where the timber 
is in considerable local demand, being employed for beams and sleepers, on 
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sledge-roads, for wet-slides, bridges, hoops of sieves, etc. [Cf. Buchanan- 
Hamilton, Stat. Acc. Dinaj., 154 ; Ind. For., ii., 87-8 ; vii., 49-50 ; x., 246, etc. ; 

Robinson, Desc. Acc. Assam, 1841, 41 ; Pkarmacog. Ind., i., 339 ; Greshoff, 

Extra Bull., Kolon. Mus. Amsterdam, 1896 ; Wiesner, Die Rohst. des Pflanzenr., 
i., 79 ; ii., 94, 957.] 

CEDRUS LIBANI, Bai i el., var. Deodara, Hook., f. ; FI. Br. D.E.P., 

Ind., V., 653 ; Eibbentrop, Deodar, in Ind. For., 1899, xxv., app. ; i., 235-7. 
Gamble, Man. hid. Timhs., 710-6 ; Collett, FI. Sim., 487 ; BrauJis, Ind. Himalayan 
Trees, 1906, 691 ; Coxifer.®. The Himalayan Cedar, deodar, Jedwdr, ® 

didr, kelu, keori, kelon, kilar, giam, paludar, nakhtar, etc. Dutt (Mat. 

Med. Hind., 1900, 247, 296) gives it the Sanskrit name of devaddru. 

A very large evergreen tree (often 250 feet) of the Western Himala3-a. extend- Habitat, 
ing westwards to the mountains of Afghanistan and eastwards to the Dauli riv-er 
in Kumaon ; most common at 6,000 to 8,000 feet, but in the more eastern section 
of its area it ascends to 10,000 feet in altitude. Said to have been introduced into 
Great Britain about 1831, and is now cultivated to a considerable extent both 
in Europe and America. The closely allied species, the Cedar of Lebanon Celar of 
proper, was introduced, so Miller says {Qard. Diet., 1731), into the Pht'sic Lebanon. 
Garden of Chelsea about 1683, but it is now believed that it was actually being 
grown in England a few years before that date ( 1662-70). According to Benthaiu 
{Rotes on Targioni-Tozzetti, Journ. Hort. Soc., ix., 175), that cedar, although 
apparently well known to the Ancients as a valuable tree, had never been 
grown in Italy until carried from England to Pisa in 1787. 

The Deodar is usually though not al waj’s monoecious, and is roughly distinguish- CnltiTntioii. 
able from the Lebanon and Atlas cedars by its drooping branches and longer 
needles. Though gregarious it rarel}’ forms pure forests, being found with 
blue pine, spruce, silver fir, oak, ye%v, poplar, horse-chestnut, etc. Gamble saj'S 
that good seed years come about once in four or five years, and in suitable 
localities, where the seeds can get through the grass, weeds and moss of the 
surface covering, natural reproduction is very prolific. .Artificial propagation rraasplaut-ition. 
also is not difficult, deodar being easily grown in nurseries, and with care success- 
fully transplanted. Young plants suffer from waterlogging, and it is therefore best 
to transplant them from -April to May. Deodar is probably at its best in good 
localities when about 12 feet in girth, but it can reach a much greater size, trees of 
30 to 45 feet in girth, and 100 to 240 feet in height. It prefers a light soil and gneiss, 
granite or even limestone sub-soil ; in the Himalaya it seeks the northern and 
western slopes, thus avoiding the rain, and in cultivation does not succeed either at 
Darjeelmg or on the Nilgiri hUls, where there is too much clay and too much rain. 

This is the chief Timber of Northern India. It is light yellowish-brown. Timber, 
scented and moderately hard. When well seasoned its weight rareh' exceeds Weight. 

35 lb. per cubic foot. It is very durable as well as immtine from white ants, hence 
•s extensively used for railway sleepers. It is believed that the deodar timber of Durahility. 
certain buildings in Kashmir and Kanawar may be 600 to 800 y-ears old. -Ac- 
cordingly it is held in considerable esteem for bridge-work and house-building 
(though its scent is by some regarded as too strong for interior fittings). It is 
rather brittle, however, and does not take paint nor varnish freely. In wood- Wood-cur, m ;. 
carving, especially that of the Panjab and Kashmir, deodar is of course pre- 
eminent. The Muhammadan and Sikh work are directly adapted to it, and the 
characteristic feature of old Kashmir wood-work may be said to have been 
the bold and effective pinjra or lattice panellings made of this wood. Fm-thur 
TOtails as well as illustrations of deoddr-carving may be found in Indian Art at 
Delhi, 1903 (103 and aeq.), and the reader should also consult Lawrence's Vallcg 
Of Kashmir (1895, 79-80) for further interesting details. 

An Oil, (kelon-ka-tel), which resembles crude turpentine, is obtained from the Oil. 
wood, and is used in veterinary practice. [Cf. Gildemeister and Hoffmann, Volatile 
this, 1900, 279.] It is also employed by the men who float deodar logs down 
the rivers, to coat the inflated skins by the help of which they pass the rapids. 

connection with the arrangements for the Delhi Durbar Exhibitir>n. T observed 
hat certain metallic objects kept in a box of deodar wood were beautifully 
Varnished. On inquiry', I found this was due to the action of the oil. It %vould 
probable that this property may prove of much value. It should certainly 
investigated. The aromatic wood {phc^ra^lcashtka) is empIoye<l in Native 
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Medicine, and the Arab physician Avdcenna (about 1000 a.d., ii., ‘2, 213) said 
that it was called aanubar-el-hindi and that it was useful in rheumatism, paralysis, 
etc. Ebn Baithar republishes the information given by Avicenna. [C/. 
Celsius, Hieroh., etc.^ 1745, 74—105; Veitch, ^Xari. Conif,^ 1881, 134; Tropische 
Agri., v., 258-61.] 

Trade . — It is next to impossible to give a definite statement of the 
annual supply of this timber. It is floated down the rivets in the form 
of logs, sleepers, or scantlings. The oil which it contains prevents it 
getting waterlogged, so that comparatively speaking few pieces get irre- 
trievably lost ; nevertheless the obstacle that bars an extended use is the 
cost of transit from the forests to the markets. The Forest Aclministratim 
Reports of the Panjab, of the North-West Frontier Province, and of 
the United Provinces give particulars of the deodar removals from the 
forests owned or leased by Government, as also of the imports of that 
timber from Native States or foreign torritorv. The Statistical Depart- 
ment of the Government of India also gives particulars of the Trans- 
frontier traffic in which certain fact.s are given of imported timber. Com- 
paring and analysing all these and such-like returns it mav be affirmed 
that the annual supply obtained by the plains of India comes to approxi- 
mately from 3 to 4 million cubic feet of this timber. The supplies come 
mainly from the forests of the Panjab proper (Chamba, Kullu, Kangra, 
Bashahr, etc.), of Kashmir and Afghanistan, of Hazara, Kagan eastward 
to Jaunsar— the Tonse. .Jumna, Bhagirathi. etc. 

[Cf. Paulus .-Egineta (Adams. Comment.), iii., 450 : Tateef Shereef (Plavfair, 
transl.). 1833, 83; ilcDonell, Ind. For., 1885, xi , 213-20; Jlian Moti Singh, 
Ind. For., 1882, viii., 208 ; 1893, xix.. 108-74 ; Ind. For.. 1898, xxiv., 61 ; Phar- 
macog. Ind., iii., 380-2; Wiesner. Die Rohst. des Pfian-.enr., 1903. it, 147. etc.; 
Mclntire, Ann. Repts. For. Dept. Working Plans Ph. For., 1895; etc., etc.] 


DJE.P., 
ii., 237-9. 
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Oleum yujrum. 


Prices,. 


CELASTRUS PANICULATA, WUld. ; FI. Br. Ind., i., 617; 
Pharmacog. Ind., i., 343-.0 ; Garni, le, Man. Ind. Timhs., 1902. 175-6; 
Brandis, /wJ. Trees, 1906, 162; Celastrine.e. The Black-oilplant, 
mdl-kangni. mal-kunr/i, sankhu, kttjuri, -jiotish-tnati, etc. A scandent shrub 
of the outer Himalaya from the Jhelum to Assam, ascending to 4,000 feet, 
also of Eastern Bengal, Bihar, South India, Burma and Ceylon. 

The seeds yield by expression a deep scarlet or yellow Oil. which is used 
in ilEOicrxE for external application. It is also burnt in lamps and employed 
m certara religious ceremonies, but its chief interest lies in the fact that by 
destructive distillation along with benzoin, cloves, nutmegs and mace is ob- 
tiiined the oleum nigrum of pharmacy-, an empt-reiim.atic fluid usefully em- 
ployed according to Dr. Herklot, in the treatment of beri-beri. In doses of 
10 to l;j drops, black-oil is powerfiUly stimulant and diaphoretic. It is chiefly 
manufactured m the Xorthem Circars, tlie best quality being that of Vizaga- 
taitam and Ellore, The price of the seed is said to be about 2 annas per lb., and 
the oil about Rs. 20 per cwt. Moodeen Sheriff (il/at. Med. Mad . 1801, 106-8). 
the Taleef Shereef (Playfair, transl., 1833, 148) and other writers sav that the 
seeds are supposed to have the property of stimulating the intelhxit) The red 
swtls and the leaves are also employed in Native medicine. !Cf. Damble, Man- 
IjM. Timh.s., 175-6 ; Cooke. FI. Pres. Bomb., i.. 231 ; Duthio, FI. Upper Gang. 
I lain, i., 158-9 : Brandis, Ind. Trees, 162; etc.]. 


D.E.P., 
ii., 245. 
Cement 
Materials. 


CEMENTS and matepials used.— %/•('. Ledg., 1902, No. 5 
142-4 ; Ind. Art al Delhi, 1903. 95-6. 218 ; Papers relating to Magnesia 
Cement (a repnut of reports, letters, etc., dating from 1826 to 1837). 
issued bv Madras Government. 

Cements are commonly distinguished under five groups;— (a) calcareous ; (h) 
golatmous ; (c) alutinoiis ; (d) resinous ; and (ej various materials. Since 

nearly all cpiiient.s contain lime, the reader is referred to the article on that 
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subject (pp. 695, 713). The following are the chief vegetable and animal substances 
employed as constituents in special cements, and mostly along with lime. 

Adeuanthera pavonina, Unn : seeds (see p. 25). 

.Sgle Marmelos, Corr ; wild fruits (see p. 26). 

Agave ; sap (see p. 35). 

Allium sativum, Unn. . fresh juice (see p. 58). 

Borassus flabellifer, Unn , juice (see p. 171). 

Carthamus Oxyacantha, Bleb. ■ oil (see p. 2761: also cf. Agri. Ledg., 1904, No. 11). 

Cocos nucifera, Unn : jaggt^ry and milk (see pp. 361, 929). 

Commiphora Agallocha, Enql the gum-resin (see p. 400). 

Gelatinous Cements ; see Isinglass (p. 69.5). 

Melanorrhoea usitata, Wall.; oleo-resin (see p. 779). 

Oryza (glutinous rice) ; (see p. 826). 

Sugar ; giir or jaggery used in chnniim (see p. 956). 

Triticum ; gluten of wheat-flour (see p. 1088). 

Typha angustata, Chaub and Bang. . the down from ripe fruits (see p. 777). 


CERIOPS CANDOLLEANA. At^n. : also C. Roxbupghiana, 

Am. ; FI. Br. hid., ii., 436 ; Gamble, Jl/att. Ind. Timbs., 333 ; Prain, Rec. 
Bot. Surv. Ind., ii., 306 ; Cooke, FI. Pres. Bomb., i., 473 ; Agri. Ledg., 1902, 
No. 1., 32^ ; Brandis, Ind. Trees, 304 ; Rhizophore.i. The Man, grove, 
hrrari, hiri, chauri, gordn. madd, tengah. hihaing, etc. 

The vernacular name gordn or garan applies to both these plants, and in fact 
they are not economically distinguished. The former is a small overgreen tree 
of the muddy shores and tidal creeks of India, especially common in Smd : and 
the latter a large shrub of similar conditions in the Siindnban.s and the coast 
of Chittagong down to Tonasserini. The harks of both tree.s yield an important 
Tan. a sample of tannm-extraot prepuri'd in the Sundrihans and examined 
m England in 1900 was not, liowever. much valued heeaiise of its dark colour. 
Prof. Trimble of the Philadelphia College of Pharmacy found 23-07 per cent, 
of tannin in the dry bark of a sample of r initiuiiennu sent from Singapore, 
and 31-56 per cent, in a Bengal sample. Other Bengal specimens were foimd 
to yield on the dry bark 30-20 per cent, and 18-30 per cent. (Hooper) ; 17-77 per 
cent., 21-54 per cent., 13 -23 per cent. (Dimstan). [For further details cf. Imp. Inst. 
Tech. Hepts., 1903, 180-90 ; Apri. Ledg.y l.c.] About ten to twelve thoasand 
maunds of Mangrove Bark are sold annually for tan in the Calcutta market 
at about 10 annas per maund of dry bark. The extr«.vct is also used as a Dye 
to give a browmish-red coloiu: to cloth, but especially a good black and purple 
m conjunction with indigo. In the Malaya the cloth is first dyed in Mangrove- 
extract, then dried, and subsequently dipped in indigo. [Cf. Kew 
lo97, 91-2.] The whole plant is astringent : a decoction of the bark is applied 
to stop hemorrhage, and on the African coast the young shoots are employed 
the preparation of a substitute for quinine. The Timber of most of the 
species is hard and that of Vffttttonruua is used for knees of boats. It is 
^ superior fuel, and makes excellent charcoal. 


D.E.P., 
ii., 261. 
Mangrove. 


Titn. 


Sales. 

Dye, 


MeJivine. 

Timber. 


CHENOPODIUM ALBUM, Linn.; FI. Br. Ind..v.. 3; Duthic 
aud Fuller, Field and Garden Crops, iii., 21 ; Gooke, FI. Pres. Bomb., ii., 
; CHENOPODi.iCE-®. The White-goose-foot, bathn-sag, chandan-betu, 
etc. 

Tliere are various cultivated jind wild forms of this ubiquitous plant, e.g. 
” ftwm proper {chandFin-betfi)^ rirhie {bcitu-shuk). /»ii rpntf It tn ( laTbetk i), etc , 
^rom the point of view of the present work the interest lies m the fairly 
1 -^ cnsive cultivation in the higher Western Himalaya as a food-grain and pot- 


D.E.P., 

ii., 265-6. 
Bathu 


Food. 


ler . \ sample of the seetl sent from the Panjab tvnd examined at the Imperial 

following results : — water 8-3 per cent., albuminoids lvS-4 per 
an4 cent., oil 2lT per cent. The nutrient ratio was P377 

value SO. Church {Food-ffrainti of Ind,, stippl.. 8) saj-s that 
act confirms the Indian opinion of its highly nutritious char- 

Thft^i ^vild plant is regularly collected as a pot-herb and green vegetable. 

^ ea\es are rich in potash-salts, A decoction of the plant is use<l as an 
D ^^go-dyeing and the s«»eds are employeil medi<'inaUy (see Vinegar, 

Alb). [Cy. Buchanan-Hamilton, Flat. Acc. Dinaj., 109, 194. j 
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D.E.P., 
ii., 268-9. 
Chittagong 
"Wood. 


Timber. 


Gnm. 

Dye. 


D.E.P., 
ii., 270-1. 
Satin- 
wood. 


rsr?. 

Timber. 

Brusb-l) 

Gum. 

Dye. 

Oil. 

Fodder. 


D.E.P., 
ii., 272. 
Babir. 


I'ot*lierb. 


Eatea m 
Formosa. 


CHICKRASSIA TABULARIS, Adv. Jiiss. ; FI. Br. Ind., i., 
568 ; Gamble, 3Ian,. Ind. Timbs, 166-7 ; Talbot, List Trees, etc., 1902, 
80 ; Cooke, FI. Pres. Bomb., i., 1903, 216-7 ; Brandis, Itvl. Trees, 114 ; 
Meliace.®. 

The Chittagong Wood or WTiite Cedar, chilcraasi, lal-devdar, saiphra, sat- 
propaon, pabha^ dglay^ agilt dalmara, yinma^ etc. A beautiful tree met with in 
the tropical forests from Sikkim to Chittagong and Burma, and from the Konkan 
and Deccan to Mysore, Malabar and Ceylon. 

It yields a beautiful yellowish-brown, richly veined satiny Timber, suitable 
for furniture, piano-cases, tables, etc. Gamble remarks that it deserves to be 
better known and exported from convenient localities like Chittagong, where 
it chances to be plentiful. It also yields a transparent yellow Gttm. an astringent 
Bark (used medicinally), and dowers that afford both a red and yellow Dye. 
\Ci. Pkarmcog. Ind.y 1890, i., 339 ; R.E.P., Circ. Letter, 1894-5, No. 25 ; Prog. 
r'E.P. Office, 1894-5, 1890-7, 1897-8, 1900-1 ; Settl. Opcr. Sagaing, 1893- 
1900, 48.] 

CHLOROXYLON SWIKTENIA, IK. : FI. Br. Ind., i., 669; 
Gamble, Man. Ind. Timbs., 160-2 ; Talbot, List Trees, etc., 81 ; Cooke, 
FI. Pres. Bomb., i., 1903, 217-8 ; Brandis, Ind. Trees, 146 ; Meliace^. 

The Satin-wood, hhera, bhira, hiUa, hella, hillu, hilgu, madula, sengel, jirbul, 
salt, hurgalu, halda, etc. A moderate-sized tree of Central and South India, 
also Ceylon. Is met with in the dry forests of the Circars, Konkan, Deccan 
and Karnatak, especially on poor soils, such as sand and laterite ; common on 
the Satpuras and the sandstone formations of Kaladgi and Belgaum. Its 
most useful product is its Timber, the Satin-wood of commerce, which is largely 
exported from Ceylon and S. India (“ Tamil Satin-wood ”). It is in much 
demand for cal)inet-work, the backs of brushes, picture frames, turnery (makes 
good stethoscopes), furniture, etc., and locally is utilised in house-building, 
carts and agricultural implements, but is not a good firewood, as it smokes 
too much. The tree also yields an amber-coloured Gi'.vi (of which little is 
known), a Dye, a wood-OiL and an astringent B.\rk. sometimes used medicinally, 
as also a paste made from the roots. Trees often destroyed on account of 
leaves being given as Fodder. [Cf. Forsyth. Highlands Cent. Ind., 464 ; Pharma- 
cog. Ind., 1890, i., 338-9; Basu, Agri. Lohardaqa, 134; 'Biicoe, List Hyderaiad 
Trees, 1895, 5; Ind. For., 1897, xxiii., 52; 1899, 181 ; Cat. des PI. Boon. 
Colon, “ L'Hort. Colon.,” Brussels, 1900, 52 ; Wiesner, Die Rohst. des Pfianzenr., ii., 
953 ; Imp. Inst. Tech. Repts., 1903, 248.] 

CHRYSANTHEMUM CORONARIUM, I.hiii. ; FI. Br. Ind., 

111.. 314 ; Buchanan-Hamilton, Stat. Acc. Dinaj., 195 ; Pharmcog. Ind., 

11., 276-7 ; Agri. Dept. Assam Bidl., 1896. No. 2 ; Ind. Pharmacol., 1897, 
20- 2 : CoMPOSiT.E. 

This cultivated little herb is of interest mainly because of the fact that 
from Dinajpur and Rangpur in Bengal, north-east to Assam, it is extensively 
eaten, and is number 15 in Buchanan-Harailton’s list of sags or pot-herbs. This 
fact seems to have escaped observation until ro-discovered by myself while 
investigating the areas of successful cultivation of Ra-imierla tilren — China- 
grass. In my report on that subject, published in The Agricultural Ledger (1898, 
Xo. 15, 517-8), I pointed out that plants of the pea family become scarce, but 
that a peculiar .series of pot-herbs take their places. Among these coro- 
liiiriuiii was found to hold a foremost position, being known as babir in Xorth 
Bengal, hahui in A.ssam. and jahjniar in tho Khasia hills. It may now be 
added that after an inspection of the collections preserved in the Royal Herba- 
rium, Kew, I am able to add that only one collector would appear to liave pre- 
viously recorded the observation of this plant being eaten. Speaking of Formosa, 
Walters calls it tan-ei-tsai and adds that it is a “ herb much used by the Chinese 
as an article of food.” Bretschneidor {Bot. Sin.. 1892, pt. ii . 76) makes mention 
of two species of fhnjMttiiihi-miiM as known to the Chinese classics, t^ 
leaves of one of which are boiled into soup. This would appear to be called 
ts'iu hua ku, but in another part Bretschneider adds that he does not know 
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the edible f'ht'yMaufheunttn. It is» however, remarkable that not a few 
of the special vegetables of the rhea fibre area of India should be more Chinese 
than Indian plants. For the medicinal and other xises of this plant the reader 
should consult the works cited in the opening sentence above. 


CICER ARIETINUM, Lhnt. : FI. Br. Ind.. ii., 176; Duthie 
and Fuller, Field and Garden Croj)s^ 1882, i.. 33-6, pi. 8 ; Aqri. Ledg., 
1895, No. 3, 37, 42 ; Mollison, Textbool' Ind. Agri., 19ui, iii.. 73-8 ; Prain, 
Beng. Plants^ 1903, 365-6; Duthie. FI. Upper Gang. Plain, 1903. 256; 
Cooke, FI. Pres. Bomb., i.. 408 ; Legfmino.s.e. The Common or Bengal 
Gram ; Chick-pea ; cicer (Latin) ; erebinthos, orobos^ I'rios (Greek) ; ceci 
(It.) ; zisern, Idrckern, ziser^ kucherebs (Germ.) ; ciceren (Belg.) ; ciche, 
fois ciche, pois pechu, garvance (Fr.) ; gravancos, garbanzos (Castilian) ; 
cicerchas (Sp.). 

History. — Most of the modern European names, like the English chick-pea 
or chiche, have doubtless come from the same root as the Latin cicer. Others 
may be viewed as derived from the Greek name, errhinthos. or are descriptive of 
the shape of the seed {hrios — the ram’s head). Hehn (Kidturpfl. und Haust. 
1894, 210 ei aeq.) identified cfcer with the Greek A*r /<).*» (Dioscorides, ii., ch. 1*20). 
Apparently the earliest mention of the pulse in the literature of Europe occurs 
in Homer {Iliady bk. 13, 580). Some centurie'=i later Theoplirastus (about 350 
B.c.) assigned the word erebinthos definitely to the modem gram. Parched gram 
is mentioned by Horace as an article of food with the poor. Cicero took bus 
cognomen from this pulse, as Fabius did fn>m /«6<7, also Piso and Lentuliis from 
the pea and the lentil. Gram must, therefore. ba\e been a common article of 
food with the poorer Greeks and Romans long before the Empire. The name 
gram ” comes from the Portugiu'se grao {i.r. jjrain). and was apparently a special 
appropriation made in India, because of its being in that country tlie most general 
gram given to horses. It is, of course, a pulse, not a grain, in the strict sense, 
but in South India, whore cicer is but little cultivated, the name *’ horse gram ” 
IS given to Doiichot* hiftovttH. just in the same way that “ green gram ” denotes 
yftntgo. Those pulsos, cicer more especially, are frequently articles 
of cattle food, hence the expression “gram-fed” applied to the animals reared 
on them. Xikitin, a Russian traveller, who visited Western and Southern 
^dia in 1468, was impressed with the fact that in India horses were fed on peas. 
The old English words oalavancos, caravances. garavances and garvances are 
denved from the Spanish garbanzos, and were apparently given (and to some 
extent still are given) to several peas or beans largely used by mariners in place 
of fresh vegetables, hence very possibly the refrain of the mariners who “ live 
on yellow peas.” And these names survived till the beginning of the 19th century, 
fpr they occur in Act 54 of George III. (1814. ch. xxxvi.). For further par- 
ticulars the reader should consult the article Cajanus (p. 199). also Dolichos 
gp. 503-10) and Vigna (pp. 1107-H). \Cf. Cocks, Diar^f, 1620, ii.. 311; 

erbert, Travels, 1677, 333, 347 ; Fryer, 2^cw Acc. E. Ind. and Pers.. 1675, 
« ’ Shelvocke, Voyage, 1719, 62; Hamilton, New Acc. E. Ind., 1727, i., 
•194 ; Shaw, Travels, 1757. 140; Joret, Les PL dans L'Anfiq., 1904. ii., 249.j 
in Sanskrit this pulse is known as chanaka or chennuka, and in the vemaru- 
^ of India^ — chana, chunna, chenna. chahna, chano, cha7ii/t, aanna-qala or 
choki, etc. Occasionally other names are given to it. such as hiit, 
TH kadli, kadalai, hariman-dhakam, kudobj kemjm, kadale, kalapni, etc. 

e first series are most frequently used in Northern. Central and 5\>stpm India 
( o\^to Gujarat), while the second are speciallv prevalent in Eastern and Southern 
india from Bengal, Assam. ^ ^ , 


to the extreme south. 


Burma and w'est to the Maratha country, thence 
In Arabic it is humez, in Kabyl kammez : in Egyptian 
07no« or omos and in Persian nakhud. Aitohison says that in Khorasaii it 
is ^ nakhund. De Candolle observes that south of the Caucasus it 

imown in Georgian as nachuda ; in Turkish and Armenian as nachius or 
Whunt- T . . _ _ ... 


-names which De Candolle asks whether thev mav not be connected 


wifV. *1. ewstvs wiietiier tiiey iiiav m 

used ®®‘tiakrit chennaka. In India the Arabic and Persian names are often 
man writers. Thus in the Ain-i-Akbari, written 1590 (Bioch- 

i., 62), mention is made of nukhud ddl as a pulse, the price of 
0 18 given, and it is expressly stated not to be met with in Kashmir (Tarrett, 
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transl., ii., 3.50). It is curious, however, that no mention is made of gram in 
the Memoirs of Baber (written about 1519 a.d.), so that it may fairly be inferred 
gram was not an important artiede of food with the army under the first great 
Mughal conqueror of India. Baber’s silence regarding it may. however, have been 
a pure omission, or a consequence of its not lia\-ing been a pulse new to him 
on his arrival m India, for it seems certain it was known to the people of 
India from a fairly remote period. By Hindus it is invariably described under 
its Sanskrit name, nr some derivation from that. Susruta {Ayi(r Veda (Hessler, 
transl.), bk. i.. eh. xx., 49). for example, alludes to it imder the name of hariman 
t'kaia a,s one of the specially wholesome articles of food. The name hariman- 
dkakam is very largely given to it by the present Tamil-speaking races. It is 
mentioned in the Puranas but apparently not in the Institutes of Manu. The 
vinegar made from the dew found on the leaves is referred to under the name 
chana-kdmla by most of the Sanskrit medical writers. 

Varieties. — While it is cjuite correct to say of it to-day, as it was when the 
Ain-i-Akhnri was written, that Bengal gram is not cultivated to any extent in 
Kashmir, still there is a special form of the plant fairly extensively produced in 
the western temperate and alpine regions, between 9,000 and 15.000 feet in 
altitude, such as in Piti, Lahul, Kumaon and Tibet. This has been described 
by botanists as a distinct species under the name of c snongnrifuitt. steph. 
It bears the following vernacular names : — tizhu, jairdne, hanynris, sdrri or serri — • 
names apparently unconnected with those given to nrirtimiin ; and since 
r'. sonugarifutn is only met with in alpine Central Asia, it may be assumed 
to be there indigenous. 

So also a ver\' special variety or distinct species is known as IcabtiH gram. 
This has been much talketl of recently, and even experimentally grown in India, 
but with indifferent results. It is apparently a form peculiar to the country 
indicated by its name, though it is specially mentioned by Biichanan-Hamilton 
as met with by him in Dinajpiir about 1809. It is thus a form that has been 
expcriiiientaUy grown in India for a century or more. It is a much more robust 
plant than the ordinary gram, and has large white seeds. But in addition to 
these special Trans-frontier varieties. India it.sclf has also several fairly distinct 
cultivated forms indicated by the colour of the pea, viz. red to yellow, brown, 
creamy white and almost black But in no part of India or of its moimtainous 
frontier has any botanist recorded the existence of wild or even naturalised 
representatives of any form of gram. They all exist purely and simply as 
cultivated plants, and on the plains are usually rabi crops. It seems highly 
probable, however, that the forms of chick-pea originated in the tract of country 
between the Caucasus and the Himalaya, And if that opinion be accepted 
they can be regarded as having been carried into Southern Europe, Persia and 
India in very ancient times. But it seems probable that at least one of the 
forms may have originated in Persia, so that the chick-pea may have been also 
indigenous to that country. 

CULTIVA TIOIW. — Area. — During tin* five years ending March 1905, the 
average area shown in the volume of AqrienV ttral Statistics for British India 
a.s devoted to this crop, conies to alnio.st 1 1 million acres, and for the Native 
State.s a little under '2 million acres, .so that an estimate of 12 million acres 
lor the whole of India would be under rather than over the mark. The 
mo.st important producing province is that of Agra, which during the 
period named posse.ssed an average of .'5J million acres, or sav one-third 
of the Indian area. This is followed bv Oudh (with I J million acres), by 
the Paiijab (which lluctuate.s very greatly, the area in 1899-19<X) having 
been only ().58.1b8 acres, and the verv next year 3.405,121) ; bv Bengal 
(with approximately one million acres): bv B(jmbav. the Central Pro- 
vinces and Mysore (with e.ach normally a tittle under a million acres) : h' 
(rwalior (which has as a rule 1 million acres) : bv Berar, Ma<lras and the 
North-West Frontier Province (with each about 150.000 acres); by Sind, 

L pper Burma. Alwar. Bharatpur and Kotah (with each about 70.000 
to bXi.fJOfI acres) : and lastlv by all the other Provinces and Native 
States (which have each much smaller areas). It mav thus be accepted 
that the upper basins of the Ganges and the Indus (which correspond with 
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Upper Bengal, the United Provinces and the Panjab, also the adjacent 
portions of the Central Provinces, Central India and Eajputana) con- 
stitute the great gram-producing area of India. It has been repeatedly 
pointed out that a line drawn from Bombay to Patna would approximately 
divide India into two sections, the northern beina: the great gram area 
and the southern that in which gram is a very subordinate crop. 

Production and Yield . — The yield of gram to the acre is annually Production 
reported by the various Governments and Administrations. It is shown Yield, 

to vary greatly according to .suitability of soil and climate ; the highest Hiiriiest in 
returns are in the provinces of chief production. In Bihar (the upper Areas, 
division of Bengal) the yield comes to 855 lb. per acre, for land not irri- 
gated ; in the United Pro\unces, 800 lb. ; in the Panjab, 6.34 lb. ; while 
in Bombay, under similar conditions, the yield is only 410 lb. and in the 
North-West Frontier Province still less — 406 lb. But irrigated land gives 
a higher yield than unirrigated ; in Bombay as much as 1,200 lb. have 
been recorded ; 9-50 lb. in the United Provinces ; 835 lb. in the Panjah, 
and 6.32 lb. in the North-West Frontier ProAutice. Taking the nine chief it&vi vieia. 
producing provinces and accepting for a calculation of total production 
the mean of the published returns for 1901-2, on unirrigated cultivation, 
we arrive at the figure of 600 lb. as a possible safe average for all India. 

This, worked out to 10 million acres, or considerably under the pre.sent 
area, would show a total production of 53 million cwt. But that very Tot,u 
large amount would in all probability be under rather than over India’s ^roduotioa. 
actual .supply, since' this pulse i.s largely grown as a mi.xed crop and also 
as a garden vegetable, tracts not likely to be fully covered by its recorded 
acreage as a field crop. 

It may bo useful to take up the provinces one by one and exhibit 
the features of their gram-cultivation etc., that may be of interest : — 

Bengal. — Gram recjuires the same land a.s wheat, barley, linseed and Bengal, 
peas. It cannot be grown on sandy soils but requires a moderately heavy 
clay-loam. Five or six ploughings are given, commencing towards the 
close of the rains. About the latter half of October to the first week in Seisons. 
November it is sown, and the crop ripens in February to 5Iarch. The 
quantity of seed required ranges from 27 to 36 seers, more being needed 
when “ broadcasted ” than when " drill ” sown. The plants are pulled up 
hy the roots, made up into loads, and carried to the threshing-floor. The 
straw and the husks of the pods form e.xcelleut fodder. The tueld is Fodder, 
stated to be about 9‘7 maunds (or, sav, approximately 800 lb.). The cost Cost of 
of cultivation (according to the Report of the Dumraon Experimental 
larm for 1902-3) has been put at Rs. 15-1-8, and the. money value of 
me crop at Rs. 44-12-3 an acre. [C/, Buchanan-Hamilton, Stat. Acc. 

1833, 174, 184 : Basil. Agri. Lohardaga, 1890, 34 ; Barclay, Fungal 
disease, Agri. Ledg., 1895, No. 20, 381.] 

, Parma. — Cultivation is important onlv in the upper districts. In Burma. 

Mktila {Settl. Rept., 1896-8. 10) it i.s .said the land is prepared in October s.’asons. 
and the seed sown in November after having been soaked in water for 
a day and then sown broadcast. The crop ripens in February. The 
P ants are tied up in bundles, dried in the sun. and threshed out either by 
s icks or by being trodden under foot by cattle. The harvest-time, all 
®'^er the pro\incp, is from February to April. One basket of seed to the 
iicre— -the yield being 15 to 20 baskets. There are three groups of districts m^tricts : 
according to date of sowing, viz: — (1) September to October: Lower Range m Time. 
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Chindwin ; (2) November: Shvvebo, Sagaing, Mandalay, Pakokku, 

Myingyan, Meiktila, Magwe and A'amethin ; (3) January: Minbu and 
Tbayetmyo. The district with the greatest area appears to be Pakokku, 
followed by Minbu and Sagaing. 

Central Provinces. — In these provinces a rotation of gram, massur 
(Lens) or butana (IPisinn) with wheat is much valued since the soil 
is thereby so improved that it does not require manure. This has been 
specially investigated at the Experimental Farm -of Nagpur. [Cf. Rept. 
1900-1,' 10, 12 ; 1901-2, 9-10, 13 ; 1902-3, 8-9 ; 1903-4, 7, 8, 9; Voelcker, 
Improv. Ind. Agri., 1893, 26-7. 234-6.] Gram is sown in Ootober- 
November and harvested March-April. Two forms are mentioned as 
specially valued, a grey and a white. It sufiers very much from falls in 
temperature or by hail-storms. In Narsinghpur, Hoshangabad, Betul 
and Raipur the crop is of special importance, and of Sambalpur it might 
be said gram is not cultivated. In a “ Note on the Outturn of Land 
Under the Principal Crops,” Sir J. B. Fuller has shown that the average 
outturn ranges from 377 to 860 lb. an acre, and that the standard there 
accepted was accordingly 600 lb. 

United Provinces. — Very little of importance has appeared regarding 
the gram of these provinces subsequent to the publication of the Dictionary. 
Duthie and Fuller observe that there arc two main varieties grown 
a large- and a small-grained plant. The former is reddish and the latter 
light-brown coloured. A black variety is not uncommon and there is also 
a very large white-grained form known as the Kabuli, which is, however, 
raised mainly as a curiosity. It re.sembles the Spanish form spoken of as 
garbanzos. Gram is largely grown as a mixed crop with wheat or barley. 
This would appear to have been the practice in Europe in classic tunes. 
Thus, for example, in the Geoponicon (a work attributed to the Emperor 
Constantine, a.d. 300) there occurs an interesting passage to the efiect 
that cicer seeds should be soaked in warm water the day before they are 
sown, and “ some add nitre.” Then follows the observation that if an 
early crop be wanted it should be sown together with barley. The Indian 
practice is thus apparently a very ancient one. 

The seasons of sowing and reaping are those already mentioned, viz. 
September to October and March to April or May. It is a dry crop mainly, 
and will grow on soils too poor for wheat. The outturn is on an average 
said to be 12 maunds (984 lb.), valued at Rs. 30, and the cost of cultiva- 
tion Rs. 12 to 13. Within recent years the area under this crop has in 
many districts apparently been greatly expanded and at the expense 
evidently of wheat. It may be grown on a heavy clay to a rich loam, 
preferably the former. The tops of the shoots are nipped off with a view 
to make the plants bushv and thus increase the outturn. 

Rajputana and Central India . — The seasons of sowing and reaping 
are those already mentioned. Of Bharatpur it is estimated that the co.st 
of cultivation comes to Rs. 6 to 10, the produce Rs. 20 to 10, and the net 
profit per acre would therefore be Rs. 14. It is said that the average 
yield in Ajmir is 300 lb. and in Merwara 446 lb. an acre. 

Panjab . — This pulse is by Baden-Powell, Stewart and Aitchison spoken 
of as largely cultivated throughout the province. Numerous passages 
regarding the methods of cultivation, seasons, yield, etc., will be found in 
the Settlement Reports and Gazetteers. One feature of interest may be 
specially noted, namely that the plant grown is said to succeed famV 
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well on tile sandy soils of many tracts ol the province, especially as a 
mixed crop with wheat. Of Montgomery district it is observed there 
are both spring and autumn crops. It is not grown in the hill districts, a 
fact accounted for by some through the curious belief that the crop has 
a special affinity for lightning and is in consequence often destroyed 
by it. In most of the Panjab districts, on the other hand, it is believed 
that manure is harmful to gram. It is sown in October and reaped in 
March and April. Christmas rains are beneficial, but if heavy rains fall 
in spring the crop is believed to be much injured. As a rule gram is not 
preceded by an autumn crop. The plants are “ topped ’’ by hand in 
order to cause them to branch. But like other rabi crops it is ordinarily 
not weeded. The chief districts are Ferozepore, Ludhiana and Hoshiarpur. 
[Of. Reft. Exf. Farm, Lyallfur, 1901-2, 17-8.] 

Bombay and Sind. — Mollison (l.c. hi., 73-8) gives a useful account 
of this pulse as cultivated in Bombay Presidencv. He mentions four 
forms distinguished by the colour of the seed, namelv black, dark red 
to brown, yellow to yellowdsh-red, and white to creamy. He remarks 
that the first three are often grown mixed but that the yellow of Gujarat is 
larger than that of the Deccan and when sold pure commands a higher 
price than the mixed pulse. The white is met with in Ahmednagar and 
may. Mollison thinks, be the Kabuli gram already repeatedly mentioned. 
The area of production depends on the extent of the rain that falls in 
September and October — when abundant, the area is increased. It is 
grown on the same class of soils as wheat, and the two crops are often 
interchangeable. Gram is a fairly important crop in the Deccan and 
Karndtak. It is grown in three wavs : (o) as a dry crop in deep black 
soil, and is then usually the sole crop of the year ; (b) as a dry second 
crop following rice, and occasionally (as in the Panch Mahals) as an ordinary 
dry crop after khar'if maize : and (c) as an irrigated crop liberal!}' manured 
and regularly watered. In Bombay gram is rarely grown as a mixed crop 
with wheat or barley, though it is often lined with lineseed or safflower. 
It is everywhere recognised as a valuable rotation, and in addition to 
nitrating the soil it forms such a dense surface herbage as to kill -weeds 
Md in that way improv'es the soil. The usual seed rate is about 40 to 
50 lb. an acre. [C/. Crop Exper. Bomb., 1895-6. 6.] It is so-wn in October 
and November and ripens in Februarv to March and April. Experiments 
performed at Poona Experimental Farm (1895, 10-11) confirmed the 
reputation of the advantage in nipping off the early green buds. But 
too frequent cultivation of gram on the same land causes liabilitv to 
disease. Cold is harmful, frost fatal. Cloudy weather and heavy rains 
during the setting of the fruits are alike harmful. Many experiments 
bave been performed (reported under Crop Experiments) to ascertain 
be cost of production and incidence of assessment. In 1896-7 two fields 
unirrigated were tested and gave the total value of produce as Es. 17-12-0 
or the one and Es. 15-15-9 for the other, the assessment showing an in- 
cidence of 12'67 per cent, in the one and 16'45 in the other. These fairly 
the average of all results, though no calculation could be applic- 
ble to the whole Presidency since the conditions and necessities vary 
So ^eatly. [The Experimental Farm Reports teem with interesting 
particulars regarding this crop, and should be consulted.] 

flerar.— -There is nothing of any material importance to add re- 
garding this province to the particulars already recorded under the 

299 


Mixed Crops. 
Two Crops. 


Seasons. 


Not weeded. 

Bombay 
and Sind. 

Chief Forms. 

Gujarat Grain. 

I’roduotioa. 


Chief Crops. 

Rarely llixed 
Crop. 

It kills Wee.is. 

Seasons, 

Early Buds 
nipped off. 

Cost of 
Ihroduction. 


Berar. 



CICER 

ARIETINUM 

CMck-pea 


THE BENGAL GRAM 


Madras. 


Mysore. 


Uses of 
Gram. 

Food and 
Fodder. 
Parched Gram. 


Biscuits. 


Poisonous 

Fffeots. 


Pot-herb, 


Fodder. 


Vinegar. 


Medicine. 


Nutrient 

Value. 


Central Provinces and Bombay. It occupies about 24 per cent, of the 
area devoted to cold-weather crops and is most abundant in Basim, 
Buldana and Wuii. 

Madras. — Bengal gram is an unimportant crop in Madras Presidency, 
its place being taken by the hor.se-gram [DoUrhos I>ijiori(s). The 
manuals of North Arcot and Coimbatore districts contain, however, brief 
paragraphs regarding it. 

Mysore. — The Gazetteer of this State will be found to give some 
useful particulars in connection with gram cultivation. It is grown on 
black soil, and as a second crop following ragi. 

USES OF GRAM. — It would be beyond the scope of this article to 
afford details of every economic property of gram. The seed is exten- 
sively eaten both by men and cattle in every part of India except Madras. 
[Of. Elliot, Farinaceous Grains, 1862, 294-5.] The pea is often parched 
and used in that form as diet, especially when cooking may be difficult or 
impossible. It is in this sense frequentlv of exceptional value to the 
Indian Army. The seeds are also steeped in water to remove the husks, 
then mashed up and boiled alone or with onions, etc. (and thus made into 
a thick soup), or the split peas may be cooked along with rice. Ground into 
flour gram is used in various ways, such as in the preparation of sweetmeats 
or biscuits. Although it is by far the most extcnsivelv consumed of all 
cattle foods in India, the resultsof the effort to introduce it into Europe asan 
article of horse food have not been encouraging. It would seem that when 
given in large quantity to animals not accustomed to it, poisonous effects 
have been ob.served. It has not, however, been placed bevond dispute that 
the grain used in Europe was pure gram. If adulterated with the pulse 
Lath lira. s safiras the effects attributed to gram could be easily under- 
stood. [('onsult the observations on this subject in the D.E.P., ii., 279.] 

The young top.s are largely collected and eaten ns a Pot-herb. More- 
over when sun-dried they may be preserved and used as required. As 
a FuDDhR, gram-straw has the reputation of being inferior to that of other 
pulses owing to the amount of acid liquid (which contains oxalic, acetic 
and malic acids) found on the dew-besprinkled leaves. Still the stems, 
leaves and hu.sks constitute important articles of Indian cattle food. 
They are specially valued for milch-cows, and are cut up and mixed with 
common straw. 

The property of the green plant in affording an acid liquid often called 
a V ixF.u.iR has been known from the remotest antiquity. It is syste- 
matically collected by spreading clean cotton cloths over the growing 
plants at night and j’ollecting from these the TOiegar with which they 
have become charged. This is used both medicinally and in diet. 
One of the earlie.st European travellens who described this viiiegar-dew 
was Dr. Hove, who explored the agriculture of Gujarat in 1787. [Cj. with 
Bird wood, Baden-Powell, Moodeen Sheriff, etc. ; see also Vinegar, p. 1109-] 

Chemistry — Church {Food-Grains of Ind.. 1886, 128 ; suppl., 1901, 12) 
gives the result- of his examination of the husked pea's The nutrient ratio 

lie found to be as 1 : .3-.3 and the nutrient value 84. Similarlv f. soon- 
i/aricam gave a nutrient ratio of 1:2-8 and the coagulable albuminoids 
amounted to 19-8 per cent., so that this form of the pulse is rather richer 
111 albuminoids and in oil than are the secd.s of the common gram. Leather 
has cntically e.xammed numerous sample.s of gram from all parts of India 
and has published in The .dyrkultural Ledger (1901, No. 10, 358-9; 190i)i 
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No. 7, 151, 165, 1 63) the results of his chemical investigations. Mr. Moreland 
has investigated the question of the extent to which gram mav be used in 
the reclamation of upland usar soils. [C/. Agri. Ledg., 1901, No. 13, 424.] 

INDIAN TRADE IN ORAM. — In a previous paragraph the area has 
been accepted as approximately 12,000,000 acres and the yield something 
like 53,000,000 cwt. Gram is consumed very largely locally, so that the 
returns of foreign trade are comparatively of little value. Gram and 
millets are very much more the staples of Indian diet than are wheat, 
barley or rice. A study of the rise and fall in the prices of these grains 
afiords, therefore, a surer indication of the cost of living and of the abun- 
dance or scarcity of food than can be learned from almost any other 
commodity (except perhaps the imports of copper metal). Were it 
possible to prepare a complete statement of the internal traffic in gram, it 
would be seen to what extent the resources of one province are drawn upon 
to supply the necessities of another. Unfortunately the record of internal 
transactions is very much less complete than the returns of articles received 
from or delivered to the shipping. 

The total exports have rarely excoed(>d half a million cwt. In 1895-6 
they were returned at 633,199 cwt., but the mean of the decade ending 
March 1904 comes to only 33.5,000 cwt., or 0’632 per cent, of the esti- 
mated total production. In 1906-7 they were 846,583 cwt., valued at 
Rs. 32,31,744. But of the exports a mean of about 35.000 cwt. goes from 
Madras, and should therefore be removed from the returns of I'irer 
nrietininn and credited to those of horse-gram {J>o/ii-/ios hi/foriis), 
so that this correction would very possibly bring the exports down to 
approximately ^ per cent, on production. A feature of interest in recent 
returns is the growing importance of Sind (Karachi) as an e.xporting centre. 
Still another fact may be added, namely that the major portioTi of the ex- 
ports is commonly consigned to Mauritius, but sometimes to the United 
Kingdom ; the traffic with the latter, however, seems subject to extreme 
fluctuations. By the coastw'ise trade 692,212 cwt. were carried in 190.5-6, 
of which 370,165 cwt. went to Madras, about half from Bombay, and 
one-sixth each from Bengal. Sind and Burma. Of the rail-borne traffic 
nothing can be said, since gram i.s collectivelv returned with pulses. 

Turning now to the available particulars regarding prices of gram. 
The years 1896 to 1901 have to be e.xcluded from consideration as these 
Were characterised all over India as years of scarcity and famine. But 
the effect of the increased facilities of railway communication may be 
said to have raised the price in centres where it was abnormally cheap 
and lowered the price where it was abnormallv dear. Taking India as a 
whole the price seems to have been slightly increased, but not dispropor- 
tionately with other commodities or with wage.s. In A.ssam gram sold in 
1884 at 12'4 seers to the rupee (or .sav \\d. per 2 lb,), and in 1903 at 1 1'8.5 
®fiers. In Bengal for the corresponding years it was 18'1 and 16'71 : in 
ffle province of Agra 24’12 and 19'8 ; in Oudh 25'66 and 22‘54 ; in 
Rajputana and Central India 21'36 and 18'31 : in the Panjab 32‘22 and 
;-l 06 ; in Sind and Baluchistan 20'49 and 15‘76 ; in Bombay 18’08 and 14‘2 ; 
J? Contra! Provinces 26'81 and 17'75; and in Berar 19'S4 and 14'81, 
Ihe mean of all these returns would be 2U9 in 1884 and 17'79 in 1903. 
that is to say one seer (2 lb.) would in the former year have cost 0'7306 of 

anna (or of one penny), and in the latter year 0'89.39. But the selection 
0 single years for comparison, and the striking of mean.s and averages in 
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these, can never be seriously advanced as evidence of value. For one thing 
it seems likely that the full effect of the years of famine was not effaced 
by 190.3, and that better results would be shown in subsequent years. 
Local and accidental peculiarities are ignored by all such calculations. 
Recent Returns. Still, the figures given are of some interest. Later returns for 1905, which 
have since come to hand, show the following prices (seers to the rupee) ; — 
Eastern Bengal and Assam, 12'61 ; Bengal, 14’99 ; Agra, 17'34 ; Oudh, 
17‘21 : Rajputana, 16'3 ; Central India, 15'71 ; Panjab and N.W. 
Frontier, 20'63 ; Sind and Baluchistan, 15’5 ; Bombay, 13'59 ; Central 
Provinces, 16'49 ; and Berar, 15'14. 
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CINCHONA, Liiiii. : Cinchona and Peruvian Bark, Jesuits’ 
Bark ; scarce de quinquina (Fr.) ; chinarinde (Germ.) ; Rubiace^. 
The species of t’iiir/iotiri that yield Quinine are the most recently culti- 
vated of all important plants. They are natives of the mountain forests 
of Bolivia, Peru, and Ecuador, and are chiefly met with in the valleys 
with an eastern trend from the great Andes, at altitudes between 3,000 and 
9,000 feet and also in the western valleys of the central area. 

History. — Sir George King, — than whom few persons have a higher claim on 
the respect of the people of India — opens his Manual on Cinchona Cultivation 
with the following passages : — “ Of the date and manner of the first discovery 
of the curative effects of Cinchona Bark, in malarious fevers, we know nothing. 
And we are almost equally ignorant who the discov-erers were, some writers 
claiming that merit for the aborigines of South America, while others assert, and 
with apparently greater accuracy, that not only did the Indians know nothing 
of the virtues of the bark, until these were pointed out by their conquerors the 
Spaniards, but that they still refuse to use the bark as a febrifuge. The introduc- 
tion of this medicine to Europe is associated with the Countess of Chinchon, wife 
of a Spanish Viceroy of Peru, who having been cured by its use of an attack 'of 
fever, contracted while in that country, brought a quantity of the bark to Europe 
on hot return from >outh .America about the year 1639.” Acquaintance with 
the virtue of the bark seems, how-ever, to have been disseminated over the world 
with remarkable rapidity. It was discussed, extolled, and defended by Chiflet 
in 1653 ; by Badius in 1656 ; by Roland Stiu-in in 1659 ; by Morton in 1692; 
and by Poniet in 1694. It was known in London in 1655, and became officinal 
in the Pharmacopaidia in 1677. Fryer, who visited India in 1675, speaks of a 
Brachmin ” who gave a powder prepared from natural cinnabar in the cure of 
fever “ w-hich works as infallibly^ as the Peruvian Bark.” This curiously' interest- 
ing anecdote shows the rapidity with which the knowledge of this drug was carried 
across the globe. A century later it was fully described in an Indian work on 
Materia Mediea imder the name ” Bark.” This was written by Mir Muhammad 
Husain {Makhzan-el-Adwiyn, 1770), who specially remarks that its virtues had 
been di.scovored by a sect of Christians called Jesuits. He adds that it bears the 
name of kina-kina. This is its name in the language of the Incas, and it gave 
origin to the French name ijuinquimi. as given by Condamine originally, and to 
china in Spanish. The French obtained the bark in 1679, for it is recorded that 
Louis XIV. purchased a supply from an Englishman of the name of Talbor or 
Tabor. Talbor, like many of the Native doctors of India to-day, made bis 
reputation and fortune through a fever mixture the chief ingredient of which was 
quinine. Nothing, however, was known to the botanical world of the plant from 
which the medicinal bark was procured until 1739, when MM. La Condamine and 
Jussieu studied it. during an astronomical expedition to South America. The 
former sent a sample to Lmnaius from Cajanuma, and in consequence in 1742 it was 
named i iuch»na, and in 1753 Liimaius established the species <- 
The plant is sometimes now known as car. lonUamiura after its discoverer. 
The first living plant was shown in Europe in 1840, having been raised in 
Pans from Weddell’s Bolivian seed, namely, Cuiinaya. Thus, briefly, 
iiiedicinal bark was discovered in 1640; the plant w-as named a century later; 
arid still another century later a s|iecuiien w'as grown in the Jiirdin dcs Plantes 
of Paris. 
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Bat if a lady was directly instrumental in the discovery of the great merits 
of this drug, a no less distinguished lady, the wife of a Viceroy of India (Lord 
Canning), was closely connected with its ultimate successful cultivation in India. 

Dr. Ainslie in 1813 lamented the fact that Cinchona was not grown in India. 

Dr. Royle in 1835 recommended that the Cinchona plants should be taken to 
India and grown on the Khasia and Nilgiri hills. About the same time Fritze, Java. 

Miquel and other botanists advanced the claims of Java. No effort was, how- 
ever, made for twenty years, not in fact until the heavy mortality through fever, 
during the Indian Mutiny, forced the subject into public attention. It was, Indian Mutiny, 
moreover, well known that a reckless and selfish process of bark-collection was 
seriously endangering the world’s future supplies of the drug- These circumstances 
combined to lay emphasis on the final recommendation of the Gov'emment of 
India, viz. that seed and plants should be procured for experimental cultivation 
in India. In consequence, Mr. (now Sir) Clements R. Markham was entrusted Sir Clements 
with the delicate and difficult task of procuring supplies. The subsequent Markham, 
incidents and final success which he attained are matters of history, and need 
not be here detailed. Sir Clements procured the services of several gentlemen 
whose names are all closely associated with his own, namely Spruce, Pritchett, 

Weir and Cross. The energetic co-operation of the Director of the Royal Gardens. 

Kew, guided and controlled all the subsequent efforts. Various consignments of 
plants and seeds were taken to Kew, and finally carried to India, certain plants Kew and India, 
having in due course been established on the Nilgiri liills. So far, however, the 
attempt to introduce the trees into Bengal had been a failure- On the other 
hand, the efforts of the Dutch botanists and chemists in the naturalisation of 
c f'aiiMfiyo and rithuiUoua ivere crowned with complete success, and in 
consequence the noble Lady Canning discussed with Dr. Thomas Anderson, of 
the Royal Botanic Gardens, Calcutta, the desirability of a further effort being 
made to introduce the most useful species, if possible, from Java into the moun- 
tains of Bengal. Shortly after Lady Canning herself fell a victim to the scourge 
that she aimed at alleviating. Dr. Anderson was, however, deputed to Java, Java, 
and he brought back with him a fairly large consignment of plants, some of 
which he left in Ceylon, others in the Nilgiri hills, and finally took a set to 
Calcutta Botanic Gardens and ultimately to Darjeeling. But many mistakes 
as to altitude, climate, method of treatment, best stock and the like, had to 
be corrected before a plantation could be established. Dr. Anderson lived, Aaderswi anJ 
however, to see his labours brought to a satisfactory conclusion, and then, like Kin^. 
the great lady who had sent him to Java, he died suddenly of malarial fever. 

But his laborious work was placed in the hands of a worthy successor — Sir 

George King. It would occupy many pages to narrate even the more striking 

features of the subsequent achievements. Anderson acclimatised the plants Successful 

in Sikkim; King made their cultivation and the manufacture of quinine a com- Manuiacture. 

mercial success. Suffice it, therefore, to say that a department has been so 

organised that the Government of India have long since discontinued to import 

quinine ; the hospitals have been given a limitless supply of the finest quality 

at less per pound than a few years ago it sold at per oimce, and lastly, and by 

far the most remarkable accomplishment, packot.g of one dose are now sold in 

every Post Office, throughout the fever-stricken tracts, at the nominal cost of Post Office 

one farthing. This invaluable medicine has thus been ijrought to the very ^ ' 

^oor of even the poorest peasant of India, and it is no wonder, therefore, that 

recurrent vital statistics mark year by year the steady conquest of India's greatest 

and direst scourge. Truly, therefore, may it be said of Lady Canning that she Lady Caruiiog. 

died to save others. 

[C/. the following works, in amplification of the enumeration given in the 
^tionary, may assist the reader to discover the fuller particulars which ho 
®ay desire regarding the history, botany and cultivation of the Cinchona- 
welding plants : — Lambert, Gemis Cinchona, etc., incl. Vahl, Dissert., 1797—18*21 : 

Bergen, JSIonog. der China, 1826 ; 'Weddell, Hist. Nat. Des. Quinq., 1819 ; Par- 
^^mentary Returns E. Ind. Cinchona Plantations, 1852-75 ; Markham, Peruvian 
nar^r, 1860 to 1880; also Travels in Peru and India, 1862, 48^1—520; Flanchon, 

Quinquinas, 1864; 'Rowavd, Quinology East Ind. Plantations, 1869; Triana, 

‘ euy. Etud., Quinq., 1870 ; Campbell Walker, Rept. Govt. Cinchona Plan!., 

18<6;^ Cross, Rept. C. condaminea in Ecuador, 1861 ; also Rept, Mission to S. 
etc., 1877-8 ; Bidie, Cinchona Cult, in Br. Ind., 1879 ; Moens, Kinacult. 

5 Gorkom, Handbook Cinch. Cult. (Jackson, transl.), 1883 ; Holmes, 

^•^edyeriana, in Joum. Linn. Soc., 188G, xxi., 374—80; Nicholls, Textbook Trap. 
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Agri., 1892, 221-9; Heuzc, Les PI. Indust.. 1895, iv., 324-31; Holmes, Cat. 
Med. PI. in Mus. Pharm. Soc. Gt. Brit., 1896, 69-81 ; Lotsy, Gouver, Kinaon- 
dertieming de Local, ran het Alcaloid, 1898 ; Broekhuizen. PJe Kinacult., 1898 ; 
Reimers, Les Quinquinas de Cult., 1900; Semler, Trap. Agrik.. 1900. ii., 242-77; 
Jumelle, Les Cult. Colon. (Indust.), 1901, 226-48 ; .-Inn. Ecpta. Govt. Cinchona 
Plant. Beng. and Mad. up to 1904 ; Moral and Material Progress and Con- 
dition, India, 206 ; etc., etc.] 

Species, Varieties and Races. — There are about .SO to 40 species of 
Cinrfioua, and also numerous hybrids, varieties, anil special cultivated 
races. Indeed so readily do the species cros.s and sport that it is im- 
possible to grow two or more side by .sicle and obtain from them uniformly 
pure seed. On this accomit grave doiibt.s have been entertained re- 
garding the specific values of many well-known forms. The commercial 
barks of to-dav are obtained from about a dozen forms ot which Cali- 
Kfijin and LedfieriatKi are the most highly valued. To these would 
have to be added the special hybrid that appeared in iSikkim some few 
years ago, and is now spoken of as “ the hybrid.” The following brief 
abstract of the more important species may be useful : — 


Calisaya 

Bark. 

Sikkim. 


Quinine. 


Ledger!- 

ana. 


Java Stock. 


nujh 

E'ereenUge of 
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C. Calisaya, Weddell; The Calisaya Bark, Yellow Bark, etc. 
A very variable species with a trunk, when full grown, twice as thick 
as a man’s body. Largely grown in 8ikkitn, at moderate elevations 
(1,500 to 3,000 feet), and one of the most valuable of all forms, but is difficult 
to cultivate. The seed of this form w,us originally sent to Europe by 
Weddell. It was raised in Paris in 1851 and one plant was presented 
to the Dutch, hy whom it was successfully conveved to .Java ; and in 1873 
Dr. van Gorkum reported that it was the chief form grown in .Java— its 
most important alkaloid being Quinine. It was the .species Markham 
specially charged himsfelf with the task of securing in Bolicia and Peru. 
But it has many varieties, one of which is of verv special merit, viz ; — 
Vap. Ledgerlana.— The story of the origin of this form is very 
interesting. Mr. C. Ledger wa.s travelling in South America on behalf of 
Australia in search of an animal resembling the alpaca sheep. His servant 
mentioned to him that it was difficult for collectors to procure the seed 
of the finest quality of cinchona because of the suspicion in which all 
persons interested in that drug were held. Accordmglv Mr. Ledger said 
he wmuld like to get some of the best seed, and in due time he was supplied. 
This was taken to Europe and sold. The major portion went to Java, 
but a small quantity* found its way to the Nilgiri hills and a still smaller 
portion to Sikkim. The Java seed yielded '20.000 plants, the Nilgiri 
either failed to germinate or was neglected and lost, and the Sikkim grew 
and in time became the parent stock of the plants in the present Bengal 
plantations. In 1880 Mr. Ganimie reported of Sikkim that he had 10 
acres under Leelf/eriuiifi. and last year’s report shows that out of the 
total 3, .306, 76.3 trees in the Government of Boiiuars plantations, 2,566,057 
were Ijeelt/eritt ttn. This plant was siib.sequeutly introduced into the 
South Indian plantations, and flourishes well in the M'vuaad at 3,000 feet 
altitude. It yields a high percentage of quinine, atid is deservedly* the 
most popular of all stocks. But it is comparatively a small tree, and the 
yield of bark correspondingly less than with the larger forms. In Ja'® 
some of the richest stocks are never allowed to seed, but are grafted on 
to other seedlings of this variety, and the high-yielding forms thus care* 
fully developed and conserved. Thi* same plant taken to India will, 
however, yield less than half the regular produce in Java. 
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C. officinalis, Hook. ; the Loxa or Crown Bark, the Pale Crown 
Bark of commerce. This is a native of Ecuador and Peru, and with Bark. 
C. siicciriibra was the species assigned by Markham to his colleague 
Spruce to discover. It is grown at high elevations (above 7,000 feet) in the 
Nilgiris, Ceylon and Sdckim, but not extensively. It is a weak, straggling 
tree, attaining at most only 20 feet in height. Its cultivation in Sikkim 
has, however, been almost abandoned owing to the climate being too 
moist, but it is perhaps the most important of the species grown in the 
Nilgiri hills. 


C. suecipubpa, Paron ; the Red Bark. This is largelv cultivated 
on the hills of South India at altitudes of from I.SCKI to 6,fXK) feet : at 
higher altitudes the growth is too small to make its cultivation profit- 
able. On the hills east of Toungoo in Burma and in some parts of the 
Satpura range of C'entral India it is grown, and also met with in the Govern- 
ment plantations of Sikkim, but is not popular, and is rapidly being re- 
placed by It is a hardy plant with a bold sturdy stem. 

In rich and sheltered situations it grows to the lieight of 50 feet or more. 
The leaves are bright apple-green in colour, the plantation in consequence 
looking light and bright while one of < ojfirhuilis looks dark and gloomy. 


CULTtVATIO.W. 

Climate and Soil. — Noi\e of the modi( inal .^pecies will stand frost, 
though thev prefer a cool climate m which the contrasts between 
summer and winter ami between day and night are not very great. 
At Ootacamund, about T.-jOO feet above the sea, the miiiimuni lowest 
temperature in the shade is about 49 and the nui.ximum 69' F. : at 
Neddiwattuin. 2.ti00 feet lower, the minimum is about 51^ and 
the maximum 66° F. In the Rangbi Valley, Sikkim, at 3,332 feet in 
altitude the minimum may be given as 40° and the maximum at 
88° P. This might be spoken of as ideal for .stu'ririihrn but rather 
cold for L'niindfiu. A more congenial climate for both species would 
therefore be at an altitude of 2. -500 feet. In the matter of humidity, the 
requirements of the cinchona were at iinst misunderstood. It has been 
found in the Kilgiris that all the species (particularly the red barks) 
withstand longer droughts than were thought possible. All the species 
assume a yellow tint during the rains, and in the Nilgiris all make their 
most vigorous growth during the time when sunshine and shower alternate. 
In Sikkim .surd rubra makes most progre.ss during the latter half of 
the rains, but both on the Nilgiris and on the Himalava the plants con- 
tinue to grow for two months after the rains cease. The rainfall of Oota- 
^mund is about 44 inches, that of Neddiwattum 105 inches per annum. 
Tne rainfall of the Sikkim Plantations of Rangbi is about 166 inches. The 
species are impatient of stagnant moisture, and therefore require aii open 
gravelly subsoil, a sloping exposure, and a rich loam (especially so if of 
Volcanic origin) to dry clay .soil. Accordingly they succeed better on 
recently cleared forest than on old exposed grassy lands. 

Propagation . — They may be raised from seeds or multiplied by cuttings 
The seeds may be .sown in open beds of speciallv prepared 
sou shaded by a temporary roof, or in shallow boxes. The seeds should 
e sown .somewhat thickly and sprinkled over with tine sod. Thev* .should 
e Watered fairly freely, and in si.x week.s thev vrill germinate. \Vhen the 
See lings have got two or three pairs of leaves they should be transplanted 
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in lines about 2 incbes apart each way. When about 4 inches high, they 
should be again transplanted into lines 4 to 5 inches each way. When 
9 to 10 inches high the seedlings will be ready for being placed in their 
permanent positions, and should be transplanted in wet and cloudy weather. 
They are then placed at distances of from 4 to 6 feet apart, according 
to species or local necessity. The red-bark may become a considerable 
tree, the crown-bark a medium tree, and the yellow-bark a bush 
or small tree. Wide planting would thus obviously be an error, especi- 
ally for the two last-mentioned forms. In fairly close planting the 
ground is covered quickly ; the plants in consequence shade the soil 
and check the growth of weeds, protect the surface roots, and produce 
straight stems that oppose a more compact and thus enduring face to 
destructive winds. If they are found to be too thick they can be thinned 
out, and an early crop of bark thus obtained. 

Bark Cultivation and Presentation. — The first crop, as already men- 
tioned, is usually obtained by thinning out the plantation, when perhaps 25 
per cent, may be at once uprooted and barked. This thinning out may with 
advantage be continued during the fifth or sixth years of growth, when 
perhaps not more than half the original plants may ultimately be left 
in the plantation. The bark is richest in alkaloid when the plant is about 
four years old. It remains at about the same level till the seventh year ; 
after that period the proportion of alkali to bark slowly diminishes. The 
modern practice accordingly is to completely uproot a patch after the 
plants (more especially ( nlisfii/a) have attained the age of 12 to 14 years. 
The roots are carefully washed and barked ; in fact the richest of aU 
barks are those taken from about a foot or a foot and a half on either side 
of the theoretical collar. Hence it may be said the roots are of much 
value, since they contain even more alkaloid than the stems and branches. 
The bark from both root and stem is then stripped ofi, care being taken 
to carry away none of the woody structure adhering. With this object 
rings are cut round at 18 inches apart, a longitudinal incision is then 
made between the rings, and the bark thus removed in sections. It is 
dried in the subdued sun or shade for two or three days, and when quite 
dry is stored and packed and exported or conveyed to the factory. 

With standing trees the bark may be obtained by one or other of the 
following methods : — (a) Lopping off branches, and obtaining the bark 
from these in the way already mentioned. 

(6) Coppicing . — That is to say, trees when about six years old are cut 
down to the ground and barked. Fresh shoots spring up, one or two of 
which are allowed to grow, and these in time are again coppiced when 
sufficiently thick to afford useful bark. This method is most suitable for 
crowii-bark. 

(c) s/iav/n^.— This is a Java system. The bark is shaved off as near 
to the cambium layer as possible but without injuring it. This is best 
done by an instrument that resembles an ordinary spokeshave. The bark 
is renewed quickly unless when the cambium has been interfered with. 
The best plan is to shave off two strips on opposite sides of the stem, since 
in this way the tree is not materially injured. In drv weather it may 
be necessary to protect the wound by tying dry grass over it, but if close 
planting be pursued this will not be necessary. " 

{d) stripping ana Mossing . — This is really only a special modification 
of the shaving process. The bark is cut off in alternate bands or strip® 
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of to 2 inches in breadth, the whole stem being afterwards swathed 
in moss. When the wounds have been barked over, the intervening bands 
are stripped off and the mossing renewed. This was invented by Mclvor 
in the Nilgiri hills, and is now abandoned in favour of the shaving 
system. 

All renewed bark, whether produced by shaving or mos.siiig, is found shaving versus 
richer in alkaloid than the original bark, so that the .shaving proi'css. Coppioing. 
being less troublesome and the cambium less liable to injiiry. has come 
into fairly general practice ; and moreover the yield of alkaloid is higher 
by this than bv anv other method. It may, however, be added that the 
renewed bark is never so thick as the original, and therefore less in weight. 

It becomes accordingly a question whether coppicing is not. after all, 
the most profitable svstem. It is certainly the least troublesome, and if 
followed by systematic uprooting and fallo^ving of the land, allows of 
complete renovation. 

Drying and Packing . — As already indicated, the bark, by whatever nry ing ana 
process procured, should be dried gradually. In rainy weather this may 
have to be accomplished in specially prepared drying-sheds, or the bark 
may be quickly dried in special evaporators. Sun-drying is the best. 

According to the age of the plant, method of collection and drying, there Qiuiitiea ot 
ire various grades of each botanical bark. Thus, for example, root-bark, 
quiii-bark (that from the branches), shavings, and lastly flnt-bark (that from 
large stems). 

Exposure to a high temperature or to prolonged action of direct sun’s Eflects o£ Heat, 
rays injures the bark. It is best, therefore, to bark the trees in dry weather, 
to dry slowly, to turn the pieces repeatedly, and to take every precaution 
to prevent moulding or fermentation. Once properly dried, the bark will 
keep indefinitely, or at all events for many months, without deterioration ; 
hut in drying, the loss in weight depend on the species and method of 
treatment — the average is usually from 70 to 76 per cent, of the fresh 
weight. 

PRODUCTION AND MANUFACTVRE.~To trace, even in the very Manufac- 
briefest manner possible, the history of the discovery and the development ture. 
of aU the methods of manufacture that exist, would take many pages 
and involve a complete review of the chemistry of cinchona. [C/. Journ. 

PJMrmaceut. Soc. Gt. Brit. ; Journ. Soc. Chem. Indust. ; Chemist and 
^uggist ; British and Colonial Druggist; Pharmacog. Ind.. etc., etc.] 

In 1888 the Government of India published for general information the indbn 
nnal results of the experiments conducted by Sir George King and Mr. G. A. J' *!'''"''’'''''’- 
Gammie that may be said briefly to have resulted in the perfecting of 
the oil process of manufacture now verv largely pursued. This may be 
3»id to mark the turning-point of the Indian industry from that of experi- 
ment to commercial attainment. 

Mrea— The area under this crop has been seriously curtailed. In ProducUon. 
897-8 an official publication reviewed the then available information, 
t was ascertained that there were -I,.346 acres under the crop, of which 
8 per cent, were situated in Southern India. The Bengal portion was private an.i 
th ^ of which only 10 acres were not owned by Government. In 
he Madras Presidency, on the other hand, the State plantations repre- 
sented but 800 acres out of the total 2,952. But during the twelve years 
ending 1897-8 the area had fallen from 14,491 to 6,83.3 acres, atid there is Decre.i«v.i Ama. 
m&son to believe that a temporarj' expansion has since taken place. This 
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remarkable decrease is believed to represent the eliscoiitiimance and 
adjustment of Indian production as a private venture. The reasons 
usually gi%'en for this are the fall in price of quinine, the greater margin 
of profit in tea, coffee and other commodities, and the more .successful 
production in Java and other countries. According to the Agricultural 
Statistics, the area in 1898-9 was 6,192 acres ; in 1899-1900, 5,006 
acres; in 1900-1, 4.903 acres; iu 1901-2, 4.930 acres; in 1902-3, 5,260 
acres : in 1903—4, 5,014 acres ; and in 1905-6, 5,309 acres. Of these 
areas Bengal had an average of 1,400 acres, of which 70 to 100 acres were 
private plantations. The area iu 1904-5 was 5,269 acres (1,800 acres in 
Bengal, 3,293 in Madras, ainl 176 in Coorg). Indirectly certain additional 
particulars may be learned from the study of the exports to foreign coun- 
tries. For a good few years past these have fluctuated severely, hut 
manifested a steady decline which more or le.ss corresponds with the 
curtailment of j)rivate interests. In 1899 -1900 the exports of bark stood 
at 3,290.236 lb., but in 1906-7 they had fallen to 494,587 Ib., and were 
made exclusivelv from .South India. 

Government Plantations and Factories . — Turning now to the re- 
ports of the Government plantations and quinine factories, of which we 
possess more or less definite information, we learn that in Bengal during 
1903-4, according to the report issued byLt.-Col. D. Prain, the estimated 
total acreage is not stated, but the e.xpansioii is shown to have come to 
approximately 180 acres. It seems likely that private interests have not. 
however, materially increased, and that therefore the total area returned by 
(.loverument iu the volume of the statistics of crojis may be accepted as 
representing the Government plantations, viz. 1,4(X) acres. If doubt exists 
as to the exact area the number of trees grown is systematically given, 
and from that a more trustworthv conclusion niav 'after all be drawn. 


In 190.3-4 there were 3,306,763 tree.s, of which 2.566.057 were Fetliferittmi, 
257.602 siirrirnlntf. 2,130 ojlirititilis. while 463,075 were Hybrid 
No. 1., and 17,899 were Hybrid No. 2. These figure.s show an expansion 
on the corresponding numbers for the previous year that comes to 291,163 
trees (practieally the equivalent of the expansion of 180 acres). Tie 
crop taken from the plantations came to 316,757 lb. of dry bark, but to 
meet the nece.ssities of the factory 461,467 lb. of bark had to be purchased 
and mostly imported from Madras. The manufactured products of the year 
came to 16.404 lb., which consisted of sulphate of c[uiniue (12,314), sulphate 
of cinchonidine (290), and cinchona febrifuge (6,800). The Bengal 
factory by official arraugeiiieut supplies Bengal, Assam and the Panjab. 
Tht' i.ssues from the factory were quinine 12,021 lb., which included an 
increase <luring the year iu the form of pice packets that aniouiited to 
1,.50() lb. The .sales of einchoiui febrifuge manilested a decrease of 976 lb-. 
and the final working of the Department showed a net surplus of 
Bs. 66,320. 


In the latest report for 1906-7, by Capt. A. T. Gage, which has 
to hand .since the above was written, it is stated that the number 
< hona trees ot all .sorts on the permanent plantations on March 31, IWn 

wa^ 3.698,777. Of thi.s number 3,006,847 were Cinrhimn 
there b.dng 1,770,521 on Mungpoo Plantation and 1.236..326 on Munsong 
PLiutation. The remainder consisted of Finch on a an 

1 1 .2f<.l of Hybrid No. 2 — both mostlv on 5Iuugpoo Plantation. ® 

aiuouut of bark yielded by both plantations wh.s 429, .75 i lb., nf w K 
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376,025 lb. were ( hirhoiiff bark, atui the greater part of 

the remainder Hybrid No. 1 bark. Of the L*'<l</eri<iii<i bark, Mungpoo 
supplies 286.99-1 lb. ami Miinsoiig 89,0.31 lb.” " The total quantity of 
bark worked u]) in the factory was 798.500 lb., made up of 513,180 lb. 
of Le<(<ieriaHi( and 85,320 lb. of Hybrid No. 1. The output of Quinine 
Sulphate amount'd to 16,063 lb. 3 oz., being an increase of 287 lb. 8 oz. 
on last year's output.” The niamifaeture of cinchona febrifuge was 
suspended for part of the year and only 2,652 lb. were produced ; no 
ehiehoiikUiie sulphate wa.s manufactured, so that the total output of the 
factory was 18,717 lb. 3 oz. The average yield of quinine sulphate in 
the bark supplied to the factory was 2’68 per cent. 

Correspondingly the records of the 3Iadra.s plantations and factory 
may he reviewed. The chief districts are the Nilgiri liills. 3Ialabar, 
Travancore, Mysore and Goorg — but mainly the Nilgiris. 3Ir. Standen 
iu his Annual Report for 1903-3 speaks of the old plantations having 
consisted of 832 acres and the new e.vten.sions as being 330 acres, a total 
of 1,272 acres. The production was only 116,289 lb. of bark as against 
166,220 lb. in 1901-2. the difference being due to the policy of restraint 
in cropping during years of cheap private supply. But to meet the de- 
mands of the factory 331,185 lb. of bark had to be purchased from private 
producers. The issues from the factory during the year were 15,030 lb. 
of quinine and 3,359 lb. of febrifuge. The supplies go to 3Iadras and 
Mysore. Bombay, the Central Pro\’incps, United Pro^dnees, Rajputana 
and Central India, Hyderabad and Burma. The net profit of the 
department during the year was Rs. 83,330, a highly satisfactory state 
of affairs. 

Net /jesuUs.— Pnicticall.v,theref<)re, tlicGovernment of India’s endeavours 
to acclimatise the cinchona plant may be said to come to this ; the annnal 
imports of the drug on behalf of the fTOvermneiit have been discontinued ; 
India Las been given a liberal supply of an invaluable drug at a remarkably 
low price ; the working of the two sets of plantations and factories have 
given lucrative employment to a fair number of persons ; lastly a not profit 
has been secured of R.s. 1.39,660 a year (say £0,310) — a truly credit- 
able record. Recently the Govermnent of India took into consirlera- 
tion the desirability ol lowering the price of the packets sold at the post 
offices. It has been resolved that in futiu'c seven in place of five grain.s 
shall be given for one pice (one farthing). This ha.s had the immediate 
eSfict of increasing the demand, and the future must of necessity witness 
a considerable expansion both of production and manufacture. 

TRADE — It has been .shown that the two Government factories in 
1903-3 supplied between them 27,061 lb. of quinine to the hospital, s, jails, 
post offices, etc., of India. In addition there was imported during the pre- 
ceding live years an annual average of 53.000 lb. of quinine — chiefly from 
the United Kingdom and mainly into Bengal. In 1 903-'5 the imports were 
68,638 lb., valued at Rs. 6,92,329, and in 1906 -7, the latest year available, 
71,237 lb., valued at Rs, 6.28,330. These are significant figures. They wouhl 
seem toshow that a succe.s.s£uJ iudustrv might be organised by private enter- 
I'nse. to meet the demands that create these imports. But it has to be 
recollected that in J.ava both the climate and soil are peculiarly favourable 
to the cultivation of cim lumas with a high percentage of cpiiniiie. .Java 
"ill, therefore, alwavs hold its own against India, and thus lessen the 
prosperity of any resuscitated industry. The indents on Government 
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produrtion have for years been steadily increasing, so that the plantations 
hardly do more than meet half the requirements of the Government factories; 
but it is probable the extensions that have been made will reduce the de- 
mand on private production. In spite of past failures, however, there 
would seem every hope that the cultivation of the most approved 
varieties might be made a profitable adjunct to tea, especially in the Dar- 
jeeling district. The difficulty is to obtain suitable land in desirable 
situations. There would also seem every likelihood that private manu- 
facturing establishments, to use up the bark presently being e.vported, 
might prove suece.ssful. India’s demand for quinine is great and increasing. 
The e.xports of hark were 3.290.236 lb. in 1889-1900 ; 2,753,858 lb. in 
19tX)-l ; 1,917,2.59 lb. in 1901-2 ; 1,579,498 Ib. in 1902-3 ; 1,108,527 lb. 
in 190.3— 1 ; 1,177,394 lb. in 1904—5; and 494,587 lb. in 1906-7. These 
went almost exclusively from South India and to the United Kingdom. 
There are said to be in the world 18 quinine factories : 5 in France ; 3 in 
England ; 2 in Germany ; 1 in Holland ; 4 in America ; 2 in India, and 1 
m Java. But the modern trade centres mainly in Amsterdam. The 
world’.s demands for hark average from 14 to 18 million pounds. 


CINNAMOMUM, lUiniie; FI. Br. Ind., v., 128-36; Pharmacog. Ind., 
iii., 199-210; Gamble, Man. Ind. Tinibs., 560-4 ; Prain, Beng. Plants, ii., 898; 
Brandis, hid. Trees. 532-4; Laubace-E. Gamble observes that there are 
about 24 specie, s placed under this genus and divided into two subgenera, 
Malab.vthrc.m taking 20 and Camphoea 4 species. It is not intended 
in thi.s work to diseii.ss at all fully more than two of these, viz, ('. Tamain 
and tni/liiiurinii. A third species, ('. will, however, 

be found separatclv dealt with under Camphor (p. 2t5j. 

Clnnamomuni Cassia, si — Tiiis is the plant wliich in China is regarded 
affording the finest quality of Cassia Lioxea — the true Cassia bark of the 
ancients. A sample of this bark was lately sent from the Patkai mountains, on 
the frontier of Assam, accompanied by fairly satisfactory botanical specimens. 
Tliese were critically examined by Prain and myself and compared with 
authenticated specimens of the Chinese plant. There would, therefore, seem 
no doubt that the best qualities of Assam Cassia are the true Cassia Lioxba of 
commerce. It is pos-sible that to this circumstance is due the improved trade 
in the Assam bark. [Cf. Thiselton-Dyer m Journ. Linn. Soc., xx., 19-24; 
Pl'annncuq. Ind.. lii,. 203-8 ; Gildemeister and Hoffmann. Volatile. Oils, 382-91.] 
C. glanduliferum, , the Nepal Sassafras or Nepal Camphor-wood 

(the nudHgiri), i.s a large tree of the Southern Himalaya, from Kumaon east- 
w;irds to Assam, but especially so in Nepal. Its wood is strongly camphor- 
scented It is very readily confused with verieotitiithuK. Meissn. (the rohu, 
q un - ^','rai . gun-droi). a tree of the Eastern Himalaya, especially Darjeeling 
and As.'-mti. Still further to the east «•. ‘tHfito rtfjftn is the ilartaban 
Ciimphnr-vood, and apparently also the Camphor-wood of the Malaya. Cam- 
phor-wood IS used for boxes, furniture and even canoes, but is brittle. 

C. iners, s- 'n> . . the hmanthin of Burma. This large tree is met with 
in the forcst.s of Tenasserim ami the ilalay X^eninsula. Its timber is one of the 
I amphor-woods of commerce, and according to some writers the bark is one 
of the qualities of G.assi.a biGXE.A. It would seem probable that much of the 
economic information given in the Dictionary and in other works on Indian 
economic botany, under this species, should be transferred to the f. ^njinuicuM 
of IVe^tern and Southern India. [Cf. Holmes, Pharm. Soc. Mus. Bepi., 1893- 
1002, .54.] 

C. macrocarpum, M...', . » FI. Br. Ind. v.. 133: Carwx. Ham., Trans. 
Linn. i'oe.. xiii.. .j5(>-,5. This is a small tree of N. Kanara and seems to be the 
plant deseribeii by Khecde (Horl. Mai., 1686, i.. 107-10, t. 57) a,s karua, bahina 
and tiipii {tikhi), and which he said differed from < . icyiniiiciiui of that 
region by having large fruits, and by its flowering in January instead of Jniy- 
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From the root bark, as also the leaves, Rheede remarks, an oil was prepared Oil. 

and used as an external medicine. It would seem probable also that this plant 

affords the kala-nagkeaar or immature fruits that are sent to Bombay from the Kah-nagkesar. 

Iffalabar forests. Clusius in his version of Garcia de Orta {Hist. Exot. PL, 1605, 

178) gives a picture of tamalapatra, in which he show's unripe flower -buds that 
closely correspond with the kala-nagkesar of modern commerce. They were 
probably in ancient times employed in flavouring the wine known as Hippocras. 

It is hardly necessary to give the warning that they must not be confused with 
Cassie Flowers (see p. 14). The Cassia Bariv of Malabar may also come ifaiabar Oassia. 
from this plant, though it is doubtless mainly procured from the wild plants of 
[C/. Jonston, Hist. Hat. de Arbor., 166:2, 1 04.] Marco Polo 
gives interesting particulars of the Cinnamon and Cloves of Yimnan which in some 
respects recall the traffic in the Malabar products. [Of. ed. Yule, li., 32, 35, 

38, etc.] 

C. obtusifolium, ; the ramtezpat, kinton, hara-singolL nupsor, patihonda, Raintezpat. 
dupatti, krowaiy lidingyaw, etc., is an evergreen tree of the outer Eastern 
Himalaya, Eastern Bengal, Khasia hills, Burma, Andaman Islands, etc. It 
gix’es a Timber said to be useful for boxes, planking, etc. The leaves are aroma- Timber, 
tic and used as a spice in place of those of f. Tatuaia and the bark is one of 
the trade qualities of Cassia Ligxea, and after v, is perhaps the best 

known of all the qualities met with in India ; it comes from Assam, Darjeeling 
and Nepal to Bengal and the United Provinces. 

C. Wightii, Meissn. ; is recorded as met w’ith in the Nilgiri hills. Holmes 
{lx. 65) mentions a sample of thick unscraped bark attributed to this species 
and sent from Ootaeamund. It had a sharp taste recalling the flavour of nutmeg. 

C. Tamala, Nees ; Agri. Ledg., 1896, No. 38. The Cassia Lignea or Cassia 
Cassia Cinnamon ; the taj. kikra. kirkiria, sinkami, chota sinkoli, Lignea. 
nupsor, dopatti, tamala, thitchabo, thit-kga-ho, zarnnb (tree), talispatri, 
tdlisfia-pattiri, tajpat or tejpat, lavanga patte. dieng latgrpat (leaves), etc. 

The word tarndli occurs in the Baja Nirghanta, and tejpat is apparently 
derived from the Sanskrit tvach. A moderate-sized evergreen tree of the 
Himalaya, rare from the Indus to the Sutlej, but common thence east- 
wards to East Bengal, the Khasia hills and Burma, between 3,000 and 
7,000 feet. 

Adams (Comment, in Paulus Mgineta, iii.. 238) and other writers 
have identified the Malabathrum of the Greeks am.! of the Eomans with 
the tejpat of India. There seems no doubt that the leaf of this plant has 
been traded in and exported from India for many centuries. The leaf 
is, in fact, a more important product than the hark. 

History of Cassia Lignea. — Owing to the confusion which existed in former History, 
times with regard to the Cassia barks, it is almost impo.ssible to give a connected 
r^surat' of the history of any one of them. It may he observed that even in 
the heyday of the East India Company the “ Cassia ” products mentioned in their 
records are almost invariably of Chinese origin. Hence Milburn [Or. Comm., 1813, 
u., 500), who gives a very clear accoimt of the trade, both in the bark and the 
buds, warns traders against the coarse, dark and badly packed Cassia Ligne.a. of 
Malabar. It is. however, interesting to notice that the most recent investigations 
show such a close connection between the Cassia trees of China tmd India that 
the former, which appears actually to extend into Burma and ^^sam, has been 
regarded by some authorities as a mere variety of the Indian r. Tatuntu. As 
™^®^y observed, recent specimens of Cassia Lignea leave no room for doubt 
that the better qualities of the Assam bark are derived from the true 
S/-. and are, therefore, the genuine Cassia Lignea of the ancients and the bark 
^hich is so largely exported at the present day from Canton. Concerning the 
Indian Cassia Ligis'ea — the taj — there may be said to be two localities of supply, x\\o t'lnef 
and thus two main sets of qualities : (a) Western and Southern India — the bark Qualities, 
of mainly, and(6) Eastern and Northern India and Burma, obtained 

almost exclusively from <\ Tanmia and to a small extent from f. ohtuHiToHnw and 
C inern. Gamble suggests that the necessary forest regulations of Darjeelmg may 
nave interfered with or restricted the trade. [Cf. Malnbathnim, Garcia de Orta, ColL, 
xxiU.j also Comment, by Ball in Poy. Jr. Acad.^ 3rd ser.. i-. 409; FoU^^n hidkum 
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production have for years been steadily increasing, so that the plantations 
tiardlv do more than meet half the requirements of the Government factories ; 
but it is probable the extensions that have been made will reduce the de- 
mand on private production. In spite of past failures, however, there 
would seem every hope that the cultivation of the most approved 
\’arieties might be made a profitable adjunct to tea, especially in the Dar- 
jeeling district. The difficulty is to obtain suitable land in desirable 
.-.ituations. There would also seem every likelihood that private manu- 
facturing establishments, to use up the bark presently being exported, 
might prove successful. India’s demand for quinine is great and increasing. 
The exports of bark were 3.290,236 lb. in 1889-1900 ; 2,7.53,858 lb. in 
1900-1 ; 1.917,259 Ib. in 1901-2 ; 1,579,498 lb. in 1902-3 ; 1,108,527 lb. 
in 1903-4; 1,177,394 lb. in 1904-5; and 494,587 lb. in 1906-7. These 
went almost exclusively from South India and to the United Kingdom. 
There are said to be in the world 18 quinine factories : 5 in France ; 3 in 
England ;2in Germany ; 1 in Holland ; 4 in America ; 2 in India, and 1 
in Java. But the modern trade centres mainly in Amsterdam. The 
world's demands for bark average from 14 to 18 million pounds. 


CINNAMOMUM, lUante ; FI. Br. Ind., v., 128-36; Pharmacog. Ind., 
iii., 199-210; Gamble, Man. Ind. Tinibs., 560-4 ; Prain, Beng. Plants, ii., 898; 
Brandis, Ind. Trees, 532-4; Laurace^. Gamble observes that there are 
about 24 specie- placed umler this genus and divided into two subgenera, 
Malab.athp.um taking 20 and Camphora 4 species. It is not intended 
in this work to di.seuss at all fully more than two of these, viz. C. Tanialn 
and Xfi/Uuiirtiiii. A third species, ('. will, however, 

be found separately dealt with under Camphor (p. 215), 

Clnnamomum Cassia, si — Tliis is the plant wliich in China is regarded 
a.s affording the finest quality of Cassia Ligne-I— the true Cassia bark of the 
ancients. A sample of this bark was lately sent from the Patkai mountains, on 
the frontier of Assam, accompanied by fairly satisfactory botanical specimens. 
These were critically examined by Prain and myself and compared with 
authenticated specimens of the Chinese plant. There would, therefore, seem 
no doubt that the best qualities of Assam Cassia are the true Cassia Lionea of 
commerce. It i.s possible that to this circumstance is due the improved trade 
in the Assam bark. [Ct. Thiselton-Dyer in Journ. Linn. Soc., xx., 19-21; 
F’hannacog. Ind., iii., 203-8 ; Gildemeister and Hoffmann. Volatile Oils, 383-91.] 
C. glandullferum, Wc/s-c. the Nepal Sassafras or Nepal Camphor-wood 
(the mnllirjiri). is a large tree of the Southern Himalaya, from Kumaon east- 
wards to Assam, but especially so in Nepal. Its wood is strongly camphor- 
sivnred It is very readily confused with f. rrvUodaitUtxr. Meisi-n. (the rohu, 
gun-s.'rai, gun-dmi). a tree of tho Eastern Hiraalaj-a, especially Darjeeling 
and Assam Still further to the east Paithrnnriiion is the Jlartaban 
( ’araphor-wood. and apparently also the Camphor-wood of the Malaya, Cam- 
phor-wood IS used for boxes, furniture and even canoes, but is brittle. 

C. iners, H' n.u . , the hmanthin of Burma. This large tree is met with 
in the forest.- of Tenassorim and the Jlalav Peninsula. Its timber is one of the 
ramphur- woods of commerce, and according to some UTiters the bark is 
of tho qualities of Cassia Ligxe.v. It would seem probable that much of the 
economic information given in the Dictionary and in other works on Indian 
economic botany, under this species, should be transferred to the 
t'f Western and Southern India. [C/. Holmes, Pharm. Soc. Mils. Rept.y 1895- 
lOO'J, 54.] 

C. macrocarpum, FI. Br. Ind, v.. 13S; Carwi, Ham., Tray^- 

Linn. >oc , xiii., 550-5. This is a small tree of N. Kanara and seems to be the 
plant described by Kheede {Hurt. MaL, 1686, i., 107-10, t. 57) as karua, bahfna 
and tiqbii (fikhi), and which he said differed from ^ . seyianivtun of that 
region by havmg large fruits, and by its flowering in January instead of Jaly- 
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MALABATHEUM AND D VLCHINI tamala 

Tejpat 

From the root bark, as also the leaves, Rheede remarks, an oil was prepared Oil. 

and r^ed as an external medicine. It would seem probable also that this plant 

affords the kala-nagkesar or immature fruits that are sent to Bombay from the Eala-nngkesar. 

Malabar forests. Clusius in his version of Garcia de Orta {Hist. Exot, PI., 1G05, 

178) gives a picture of tamalapatra^ in which he shows unripe flower-buds that 
closely correspond with the kala-nagkesar of modern commerce. They were 
probably in ancient times employed in flavouring the wine known as Hippocras. 

It is hardly necessary to give the warning that they must not be confused with 

Cassie Flo\\'ERS (see p. 14). The Cassia Bark of Malabar may also come M.Uabar cassia. 

from this plant, though it is doubtless mainly procured from the wild plants of 

sryianirtim. [Cf. Jonston, Hist. Nat. de Arbor., 1662, 164.] Marco Polo 
gives interesting particulars of the Cinnamon and Cloves of Yunnan wliich in some 
respects recall tlie traffic in the Malabar products. [Cf. ed. Yule, ii., 32, 35. 

38, etc.] 

C. obtusifolium, ; the ramtezpat, kinton, hara-singoli, nupsor, patihonda, Ramtezpat. 
dupatti, krowaiy lulingyaw, etc., is an evergreen tree of the outer Eastern 
Himalaya, Eastern Bengal, Khasia hills, Burma, Andaman Islands, etc. It 
gives a Timber said to be useful for boxes, planking, etc. The leaves are aroma- Timber, 
tic and used as a spice in place of those of TamaUt and the bark is one of 
the trade qualities of Cassia Lignea, and after Tnnnffti is perhaps the best 
known of all the qualities met with in India ; it comes from Assam, Darjeeling 
and Nepal to Bengal and the United Provinces. 

C. Wightii, Meissn ; is recorded as met with in the Nilgiri hills. Holmes 
(Lc. 55) mentions a sample of thick unscraped bark attributed to this species 
and sent from Ootacamund. It had a sharp taste recalling the flavour of nutmeg. 

C. Tamala, Nees ; Agri. Ledg., 1896, No. 38. The Cassi.\ Ligxea or Cassia 
Cassia Cinnamon ; the taj, kikra, kirkiria, sinkami, chota sinkoli, Ligaea. 
nwpsor, dopatti, tamdld, tkitchabo, thit-kya-ho, zaninh (tree), talispatri, 
tdlisha-pattiri, tajpat or tejpat, lavanga patie, dieng latyrpat (leave.s), etc. 

The word tamdli occurs in tlie Raja Nirghanta, and tejpat is apparently 
derived from the Sanskrit tvach. A moderate-sized evergreen tree of the 
Himalaya, rare from the Indus to the Sutlej, but common thence east- 
wards to East Bengal, the Khasia hills and Burma, between 3.000 and 
7.000 feet. 

Adams (Comment, in Paulus Mgineta, iii., 238) and other writers 
hav'e identified the Malahathrum of the Greeks and of the Romans with 
the tejpat of India. There seems no doubt that the leaf of this plant has 
been traded in and exported from India for many centuries. The leaf 
is, in fact, a more important product than the bark. 

History of Cassia Lignea. — Giving to the confusion which existed in former History, 
times with regard to the Cassia barks, it is almost impossible to give a connected 
r^sura<" of the history of any one of them. It may be observed that even in 
the heyday of the East India Company the “ Cassia ” products mentioned in their 
records are almost invariably of Chinese origin. Hence Milbura {Or. Comm., 1813, 
a, 500), who gives a very clear account of the trade, both in the bark and the 
buds, warns traders against the coarse, dark and badly packed Cassia Lignea of 
Malabar. It is, however, interesting to notice that the most recent investigations 
show such a close connection between the Ciissia trees of China and India that 
the former, wliich appears actually to extend into Burma and Assam, has been 
regarded by some authorities as a mere variety of the Indian r. Tatunia. As 
a^ady observed, recent specimens of Cassia Lignea leave no room for doubt 
that the better qualities of the Assam bark are derived from the true r. caftsia. 

therefore, the genuine Cassia Lignea of the ancients and the bark 
which is so largely exported at the present day from Canton. Concerning the 
ndian Cassia Lignea — the taj — there may be said to be two localities of supply, xwo ("tiief 
and thus two main sets of qualities : (a) Western and Southern India — the bark Qualities, 
ot r, xeyiHuit ttni mainly, and (6) Eastern andXorthem India and Burma, obtained 
s most exclusively from i’. Tfimnia and to a small extent from and 

r* »*'*. Gamble suggests that the necessary forest regulations of Darjeeling may 
nave interfered with or restricted the trade. [Cf. Malahathrum, Garcia de Orta, Coll., 
xxm.; also Comment, by Ball in Boy. Jr. Acad.^ 3rd ser.. i., 409 i Folium Tndkum 
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or Tamalnpatni, Linschoten, Voy. E. Ind (ed. Hakl Soc.), ii., 131 ; Jonston, Hist. 
Sat de Arbor., 1602, 172); Vmreiit, Feripliis, etc., 1800, a,pp., 12-8: Wight, Mad. 
Jonrn. Liter. Sc., 1839, xxii.. r€*priiited in Edinh. New Phil. Journ., 1840, xxviii., 
20-32; Fiiickitrer and Hanlniry, Pharmacog.. 47.1; Pkarmacog. Ind., lii., 209.] 

CULTIVATION. — In The Aijnrultiiml Ledger {he. 3) particulars will be 
fnuiul of the cultivation of tejpat in the Kliasia and Jaintia hills. About 
six square miles are said to be under the tree. It is usually found in 
earden.s or plantations of mixed jack and betel-nut palms. It grows 
rea<lily where there is heavy periodical rain followeil by brilliant sun- 
shine, but excessive an<I continued moisture injures the flavour of the 
leaves. In the Khasia ami Jaintia hills the trees are grown in regular 
plantations seven feet apart ; the seedlings are raised in beds, and 
planted out permanently when the plants are five years of age. The 
tree takes five or six years to grow, comics into bearing at ten, and may 
continue to give annual crops for one hundred years. The cultivation is in 
the hands of the hill-men. In Sylhet the trees are self-sown ; the ripe 
seeds fall from the trees into the soil and germinate. When the plants 
are about a foot high they are tramsplanted. Great care is bestowed 
upon them when they are young and tender. As constant exposure to 
the sun would kill the shoots, they are planted behind bushes or trees 
for protection. The undergrowth is kept down twice a year in the plan- 
tations for the first eight or nine years ; after that the jungle is cleared 
once a year in April. In some plantations the soil is dressed, but in most 
it is never manured or irrigated. 

The tejpat ami ciimamoti trees are different. The former are only 
used for tlieir leaves, and no bark or only a small quantity is collected in 
the Khasia hills. No information is, in fact, available regarrling special 
Cassia Lijnca plantations, though a fairlv large trade exists in the bark. 

Collection and Crop. — “ Tejpat is plucked in drv and mild weather, 
from October to Decfinber, and in some, places the collecting is continued 
to the month of March. The leaves are taken once a year from young 
trees, and every other vear from old and weak ones. On an average 15 
seers may be obtained from one tree, but the quaiititv depends upon cir- 
cumstances ; a tree yields from 10 to 25 seers of leaves in a year. The 
average vield of leaf per acre in the Jaintia parganas is about 30 seers 
without, and 2 niaunds with, twigs. The whole of the crop from 400 acres 
was worth la.st year as much as Rs. 1,100. The quantitv of leaves from 
the bvlhet district last year calculated on the turnover of the traders wa,s 
estimated at 14.470 maund-s. ami from the Jaintia district 20,000 maunds.” 

In harvesting the tej/.at the small branches are eut down with the 
leaves and dried iu the .sun lor three or four davs. The leafv branches 
are then tied up into convenient bundles readv for the market. In the 
other ea.se. the leaves are separated from the branches and parked in 
bamboo nets of a I’ylindrieal shape ealled horet or jungra. which are four 
feet long l)v two feet in diameter. The packages are carried down the 
ghaut roads of the lulls hv coolies to iSvIhet.’’ Miikerji {Handbook /tiJ- 
Agn.. IfKif, 4.3(-8} .savs that for propagation seed had best be obtained 
from Svlhet. 


Lses. The leaves are eominonly known as tezpat or teipai. but since 
the Natives call the leaves of any species of ( i n ntt inoni >/ ni bv that name 
theri" is some iincertaiiity as to which particular species is meant in certain 
!o. .rhtie.s. It appears probable that f. Ttiitiala and its variety inte'- 
III rtf ill in [irotlde the lezpnt of Bengal, the United Provinces and the Panjab, 
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QUALITIKS OF TEJPAT zeylanicum 

Cinnamon 

whilst ohtusifoliiiiii to some extent supplements the Bengal supply 
and alhijfofinn that of the Lahore bazars. Gamble says that 
both bark and leaves of f. TtioioLi, Nees, and i nijireasi iierriii m. 

Meissn., are eollei-ted and exported under the same name.s and without 
(.listinetion from the Darjeeling forests. The leave.s of all these species 
are used in food, and also employed with niyrobalaiis in dyeing and in 
the manufacture of vinegar (see p. 1 1 10). 

The outer laver of t'assia bark yields an Out, which i.s utilised in the Oii. 
manufacture of .soap. Full details ol the t'hiiie.se and other C'a.ssia Oil seip. 
mav he obtained from Sehimniel & Co's. Reports (April-May. I90.'?. 

16 ; .4prH— Mav. 1904, 18-2d, ete.). No oil i.s distilled from these barks 
in India. Botli liark (taj) and leaves (h'jpdi) are employed in Mkdi- Mediemc. 

CINE, the latter being commonly identified with the "Folia Malabathri.’ 

or “ Indian Loaf,” which wa.s held in great repute by the ancients. But 

when the bark is used instead of cinnamon great care is necessary to 

eiKSure its not being adultezuted with the injurious bark.s of several AiuitcrUion. 

species of Litsirn. \Cf. Kept. Cent. Indig. Drugs Comm., i., 126.] 

C. zeylanieum, Bre^K ,• Talbot, List Trees, etc., 1902, 283; Do Cinnamon. 
Candolle, Orig. Cult. PI., 146. The True Cinn.wion ot ddrcMni {Chiucse- 
bark), karrmca {karua). lavanga, okiz, sannlinga, eringolam, kurundu (— in 
Ceylon " the wood ”), etc. 

A fairly large tree, native of 'Western ami Southern India, Tenasserim nabiut. 
and Ceylon ; in the last-mentioned country it is extensively cultivated 
for its aromatic bark. There i.s no evidence of the economic cultivation 
in India of this tree, though it is occasionally planted as an ornamental 
and useful bush in Bombay, Madras and Bengal. As a wild tree, however. 

It is plentiful in Western and Southern India from the Konkan south- 
wards, rising on the slope.s of the Ghats to (I.tK.H.) feet in altitude. 

History. — It is somewhat signitieuiit that wliile Garcia de Orta (lo03) gives full History, 
particulars of both tlie Malabar and Coyloii indu.stry and speaks of the plant in 
the former as plentiful and wiki, snliseciuent wTiter.s should have ignored this 
fact and confused the whole suhjei't. Rheede hgnres and ile..eribes two fiinns 'two Forms, 
of 4 iiiiinmuniiim as met with in Malabar. The.seare doubtle.ss the f. 

Brcijn, and tortff Hosk , f., discussed by Talbot. Is this tile taniphor- 

Hood called Bhitnsini alluded to a» a lofty tree of the Ghats by .tbul Fazl in the Bhinumi. 
AiH-i-Akhari (lo90. 79) and by Kirkpatrick (Lcttn- ot Tippoo. ITSti, 231) Many 
cinnamon timbers arc described as Caniphor-woorls.” and might easily have been 
thought to be obt.iinod from the camphor tree, 'the name Inrttnga it will be seem 
13 also given to the Cho e (winch see, p. 527) as well as to the Nutmeg (see p. 701 ), 
and perhayis points to the time when these plants were not separately rerognised. 

In India various barks, as also twigs with their adhering barks, are sold as In.lian Tr-^ffir. 
Ca.ssi.c Ligxe.v and Gin-.v.vmo.v. Rut we are hartlly more able to distinguish these 
than were the llith and 17th century WTiters. Oivssia bark was historically the 
first to be known. I’ho tinest c[uaUties were moreover said to come from China 
and the h'ss valnal'h- from Mal.ibar. Cassia bark appears to have been known 
in China troni about 2700 n.c. .Malabar Cassia is mentioned by Strabo (.t.n. 17) 
and in the PenpOni, a.d, fi3 (oil. McCrindle, 18). In most of the rla.ssn’ works of cn.aatiini. 
India and .Vrabia a bark is aliudei I to that can only ha\'e bet-n Cassia Lignea or [)ar 
(dal'} Chinl. It is in .Sanskrit known as tnirli anil giidn-ivach { — siveet-bark). Rut it 
is in comparatit ely modern times only that Ceylon cinnamon appeared in tho 
markets of the w.irld Garei.i, de Ort.i speaks of the ilalabar a.s wild, thus leaving 
the inference pennis-.iltle that Ceylon wa.s ciiltiv.ated (see below imiler Trade). He rhmes.? 
tells us that the Cbine.sc traders exehangeil their merchandise for the spicy barks laamnte. 
of Cejloii and Malal.ar ami < .irried the.se to Rensian and .Arabian ports. He 
suiigets th.it the nami' dnr.'h h,. given to th.-se barks, took its origin from this 
orcuinstance. Garcia would 11111" scemtu have heen unaware that cassia bark 
Was abo well known in i^hina and hence the Chiiie.se may hate only purchased 
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Cinnamon 

Arab Influence Indian as a cheaper quality than their own. The Arabs, tlirough whose hands 

ra ue e. cinnamon passed, called it kirfat-ed-ddrsini, a word corrupted into 

kirfah and which survives as kalfah, the name given to-day for the commercial 
bark of Malabar. Garcia observes that the Chinese, in order to enhance the value 
of the bark sold by them, gave it mythical names and stories. Strabo speaks of 
cinnamon growmg" in South India — at the beginning of the torrid zone. The name 
cinnamon is thus considerably older than the time of the Chinese trade with 
India and was, in fact, intimately associated with the very earliest Arab dealings. 

The systematic cultivation m Ceylon does not appear to have been under- 
taken much before the Portuguese and Dutch conquests of the island {De Candolle). 
It became a State monopoly, and, as Garcia de Orta tells us, rose in price 
very greatly in consequence. The most stringent and cruel laws were instituted 
Legislation. protect the monopoly, which, on the island passing over to the British in 

1706, were mitigated and finally in 1833 the CLiltivation was made free and thus 
ceased to be a State monopoly. 

[Numerous Indian writers might be mentioned on the subject of the production 
and manufacture of Cassia and Cinnamon, such as ; — Acosta, Tract, de las Drogas, 
1578, 2-18 ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl, Soc.), ii., 76; Pyrard, 7o^. 
E. Ind., 1601 (ed. Hakl. Soc.), ii., 358 ; Joret. Les PL dans V Antiq.y 1904, ii., 
262; Clusius, Hist. Aroni.y in Hist. Exot. PI.., 1605, i., 169: Piso, Mant. Arom., in 
Ind. Utri. re Nat. et Med.^ 1658, 165 ; Jonston. Hist. Nat. de Arbor., 1662, 162-70, 
ph 53-4 ; Herbert, Travels, 1677, 342; etc., etc.] 

Cultiva- CULTIVATION AND PREPARATION.— The follo'sv'ing account of 

tiou. the propagation, cultivation, and method of preparing the bark is mainly 

an epitomised and annotated version of Nicholls’ article (Texthooh Trap. 
Agri., 190-3). and is therefore not a statement of any South Indian in- 
dustry, for in tact none is known to exist. 

Although in its wild condition it grows to a large tree, the plant exists 
under cultivation as a coppiced bush. It is cut down to the ground at 
about the sixth year, when straight shoots spring up to be again cut 
down two years after, and in time the stools become of great size. The 
straight shoots are mentioned by all the early writers and are figured by 
Jonston {l.c. t. liii.). 

Soils. The best soil, says Nicholls, is a sandy loam mixed with humus, but 

the tree will grow in the tropics on almost any soil, though unsuitable 
Propagation. Soils and climates produce inferior bark. Plants may be raised by cut- 
tings, layerings, or by ripe and fresh seed. The usual way is to plant 
the seed out in the fields, at distances of 6 or 7 feet apart ; the ground 
being well broken up, and wood-ashes mixed with the soil. Four or five 
berries are sown in each hole and branches of trees are laid on the ground 
to protect the seedlings from the sun. But if dry weather follows germina- 
tion, which takes place in from two to three weeks, manv of the seedlings 
may perish, and it will in consequence be advisable to have a reserve 
of plants raised in nursery-beds to fill up vacancies. After the plants 
are established, little more cultivation is needed than to keep the ground 
Weeding. free (A weeds. By the sixth year the first shoots can he cut, when two 

Seasons. or three will usually be 5 or 6 feet high, and in a condition for peeling. Two 

years afterwards the shoots that grow up after the first cutting may 
be reaped. 

Preparation. — The shoots are cut off and the tops removed so that 
they are left from 3 to 5 feet long. The leaves and side branches are 
cleared and two longitudinal slits made with a sharp knife, one on 
Separation oi each side of the shoots. When the cutting has taken place in ramv 
weather the bark comes away easilv, but a.s a rule it is necessurv to rub 
the stick- firndy with a piece of smooth wood, such as th(! handle of tk’ 
knife ; the rubbing hidps to disengagt; thi; bark. The pieces of bark 
thus separated, after an hour or_»o, are put one within the other, collected 
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into bundles, pressed, and bound together. They are then left for a dav 
or so, until a slight fermentation sets in, which allows of the scraping off of scrapmg. 
the epidermis and the pulpy matter underneath, by means of a curved 
knife. The barks are then put together as before, but cut into lengths of 
about 12 inches, placed on wickerwork platforms, and left to dry in the 
shade until the second day, then finished in the sun. As they dry they 
contract into the appearance of quills, hence that name was given to them. Qaiiis. 

The dry spice is made up into bundles of about 30 lb. each, and three bundles 
are made into a small bale. The bark of the larger shoots cannot be 
made into quills, but is removed in thick pieces and sold with the 
bark of the prunings as “ chips,” which fetch a low price owing to in- 
ferior flavour. The estimated yield per acre is said to be 150 lb., but might 
probably be increased by high cultivation. The true cinnamon, it mav 
be added, is very commonly adulterated, especially in powder form, with Adulteration, 
the Cassia Lignea discussed above. 


Oils . — Three Oils are obtained from • jri/ftiiiirinii : the bark yields oiK 
essential oil of cinnamon, to the extent of J to 1 per cent. ; from the 
leaves is expressed a brown viscid essential oil, sometimes exported from 
Ceylon as “ Clove Oil ” (it has a somewhat similar medicinal value to 
the true oil of cloves) ; and from the root a yellow oil W’hich is specifically 
lighter than water and has a strongly camphoraceous flavour. In their 
report for April-May, IflOd, Sohimmel & Co. discuss several reactions 
for distinguishing between Ceylon cinnamon oil and cassia oil, with 
which the former is not infrequently adulterated. [ Cf . Gildemeister and 
Hoffmann, Volatile Oils, 1900, 377-92.] 


trade in cassia and cinnamon. -Cassia Lignea.— In Official Indian 
Statistics returns are given of the imports from foreign countries and Trade 
of the portions of these re-exported, but no mention is made of the Cassia 

exports of Indian-grown Cassia Lignea. On the other hand, under 
the name Cinnamon, returns are given of Indian-grown bark from 
Madras and Bengal, but no mention of Bombay. It would seem probable 
that these exports of Indian Cinnamon are, in reality, the e.xports of 
Indian Cassia Lignea. Regarding the Imports of the bark a slight imforM. 
increase is noticeable, viz. from 20,011 cwt., Rs. 5,41,135, in 1899-1900 
to 24,075 cwt., Rs. 6,01,906, in 1902-3, and to 23,421 cwt., Rs. 6,92,559, in 
1906-7. The most noticeable features in these imports are the extreme 
fluctuations in the trade from Hongkong (15,024 cwt. in 1899-1900 to 
6,173 cwt. in 1903-4, and 10,955 cwt. in 1906-7), and the corresponding 
e.xpansion in the traffic from Chinese treaty-ports. There was also a 
considerable increase (45 per cent.) in the imports from the Straits 
Settlements up to 1903-4, when the quantity imported was 5,795 cwt., 
hut since then this has fallen to 467 cwt. in 1906 -7. Three-fourths 
of these imports are taken by Bombay — the great Indian emporium in 
the drug trade. There is also a re-export which usually amounts in Ke-eif.nru. 
fiuantity and value to about one-fifth of the receipts. The chief 
countries to which the drug is re-exported are Persia and Turkey- 
lu-Asia. 


, The bark known as kalfah (to which reference has been made) KaMah 
IS imported by Bombay town, coastwise from Malabar, and is appar- Barfc 
^utly used to adulterate the Chinese bark. It sells at about Rs. 5 per 
Waund of 37-Jlb., or say 2] atma.sa pound. Accordins to the Report of the 
tentrai Imh/jenon.^ Drugs Coiumittee {V.^<)1. i., 119), the price of Chinese 
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Cassia is from 3 to 5 or even 8 aimas per lb., arfonlin" to purity. [Cf. 
also Mas. Eept. Pharm. Soc. Ot. Bnt., 1895-1902, 48-56.] 

Uses. Value. — Tlu' uses of cinnamon bark and oil, both in food and 

medicine, an' sufficientlv well known to render description unnecessary. 
In India and Cevlou cinnamon is largely replaced by ta] or kalfah barks. 
The position of the Ceylon cinnamon with India may be judged of by 
impoii., the fact that the imports are unimportant, and moreover low-priced, 

Lovv-rruL i. jj, any demand in India for the fine 

f|iialitie.s. But, converselv, the e.xports from India to Ceylon, of locally 
produced cassia bark or cinnamon, seem of expamling importance. 
This traffic was 5,39.3 lb., Rs. 2,530, in 1899-1900 ; 26,686 lb., Rs. 8,221, 
in 1903-4; and 21,040 lb., Rs. 7,697. in 1906-7. It goes mainly from 
Bengal and JIadras and to a small extent from Burma. As already 
stated, there is no evidence whatever of any economic cultivation 
of -ei/ffniiciitii in India, and the bark exported as cinnamon must 
Cinnajnoa E.irk, therefore be Cassia Lignea, or at most wild cinnamon, the collection 
of which in N. Kanara is mentioned both bv Talbot and Dymock as 
important. It mav bo here added that .so long ago as 1687 Thevenot 
{Trar. in Levant, hidostan, etc., pt. lii., 109) speaks of wild cinnamon m 
Cochin. 


D.E.P., 
ii., 328-31. 
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HdblUt. 


Wild rmit. 


Oiltivaud. 
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D.E.P., 
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Water- 
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CITRULLUS COLOCVNTHIS. ; FI Br. Ind., ii., 

620 : Duthie and Fuller, Field and Garden Crops, 1882, pt. ii., pi. 57 ; Fhar- 
macog. Ind., ii., 59; White and Humphrey. Pharmacop,, 1901, 145-6; 
Cooke. FI. Pres. Bomb., i., 537 ; Duthie, FI. Upper Gang. Plain, i., 374-5; 
CucuHBiTACK.i:. The Colocynth, indrdijan, mdkal or mukhdl, khdrtum, 
tuli or karwa-tu, ghurumha, trund deda, henzil, kiydsi, etc. A creeping 
or climbing herb found wild in the waste tracts of North-West (Sind, 
Dera Ismail Khan, Multan and Bhawalpur, etc.), Central and South 
India ; is indigenous also in Arabia, Westt^m Asia, Tropical Africa and 
the Mediterranean region. 

'J'he fruit (the " wild p>urd ” of 2 Kim's, iv., ,'JO) is ni size and shape 
much like an orange, niarble-p:reen on tlie snrfaco anil changing to yellow^ 
it ripens. The fresli fruit is sold hy the herbalists of India, being collected 
from wild supplies. To meet the reipnreraents of tho Medical Depots an 
has been made to cultivate it specially at the Saharanpur Botanic Gardens. 
intensely bitter ta.ste of tho pulp is due to an amorphous yellow glucoside, 
Co'ocijLthni, which is found in it to tho extent of about 0T> per cent., but not 
in tlie ‘8eed>. The fruit is a drastic purgative, and is so used both in Native and 
European Meptcxn'E. The Indian extract i.s in fact quite as active as that oi 
the European drug. The yield is about 110 ih. compound extract to 60 lb. 
dried fruit. 

The f'Ceds contain from I.") to 17 per cent, of a fixed Oil which is said to 
make a useful illuminant, hut though inquiries were recently instituted in ^in 
and other localities, no one coiihl be dL^co\'ered who was in the habit of using 
the i-eed.'’ m any form. For the London market the peeled fruit is impo^^ 
I'hiefiy from Smj'rna, Triet-ite, FraiU'e, Spain, and more rarely from Persia. Ibe 
uiipeeled frnit is broiiglit from Mocador. The Indian fruit has a much thinner 
pulp, which cannot be separated from the rind. According to the authors <> 
the Fharnwcoiiraphia Tttdica^ large parcels, collected and dried up country, corno 
into market in December to January and are sold at about Rs. 1 per 100 frui s. 
{Cf. Ilrpt. Cent.’ Indifj. Drugs Comm., 1001, 154 ; Dowzard, Pharm. Joum., Sep • 
12, 1003.] 

C. vulgaris, Schrad. : FI. Br. hid., ii.. 621 ; Dutbie ami FuUer, 
l.c. pt. ii., 56, tt. 5-5-6; Duthie. FI. Upper Uamj. Plain, i.. 375; Cooke- 
FI. Pre.<!. Bomb., i., 537 ; thf* Water-melon or tarbiiza, tarmus, kalinda, 
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Idndwana, kalinyad, kalaiujari, kariyo, ■piickapuUuM, etc. ; pateca, Portu- 
guese, and batiec tridi (battikh) Persian. It appears to be the Anguria 
of many ancient herbalists and travellers, and the bathiec, batiec, bittch, 
etc., of the Arabs. It is the ahaitichim (melons) sighed for by the Israelites 
after the exodus. 

An extensive climbing annual, cultivated throughout India and all Habitat, 
warm countries. Is supposed to be indigenou.s in tropical Africa. 

It is usually sown in January-February, the fruit ripening in the Seasons. 

beginning of the hot season. In the United Provinces a special form, 

known as kalinda, is sown in June and ripens in October. In 

Western India (Sind more cs 2 )ecially) the water-melon is a kharif croj) 

mainly. Very frequently grown on the sandy beds of rivers, where 

plentv of room and a copious supply of water are available. Mention is 

often made, by writers on this subject, ot a .special form grown in Bikatiir specui Races. 

on almost pure sand, the fruits being often practically underneath the 

sand. There are thus doubtless many cultivated conditions or states, 

that vary in the coloiu' and flavour of the pulp, ami season and locality 

of production. The wild jilant may be either bitter or sweet without and 

any observable structural differences. The bitter form {('. funnrirs. 

Schrad.) comes verv close to <'o/oei/iif/iis, when that species is 
cultivated. The bitter water-melon is in Sind known a.s kirhut and is iiedi.'ms. 
used as a purgative Medicine. 

The water-melons of the Upper and Central Provinoes are the best. They 
are extensively employed in the preparation of sherbets. T’lie seeds yield a 
limpid Oil used both as an illuminant and in cooking. In times of scarcity Oil. 
they are pulverised and baked into bread. In medicine, they are in considerable 
demand on account of their cooling, diuretic and strengthening qualities. [Ct 
(Blochmann, transl.).i., 05; Garcia de Orta. Pateca. Call., xxxvi. ; also 
Comment, by Bali in Roy. Ir. Acad.. 3rd. ser.. i.. 0.53 : Linsohoten, Voy. E. Ind. (ed. 

Hakl. Soc.). 11 ., 35; I^fandelslo. Travels. ir>3S. m Oieanus, Hist. Muscovy, etc., 

1662, 86; Buehanan-Hamilton, ,'>'tat. ,-Ice. Duiaj.. lUO : Lawrence, Valley of 
Kashmir^ S-IS ; Firminger, Man. <>'ard. Ind. (I'd. Cameron), ll)n4, 23t>. etc. For 
t\\Q Anguria or Bat’tc or Fateva : — Raiuv<^!f. Trav.. li., 4, in Ray. Colhctioyi Travels. 

1738, 124; Coryat, Vrudities, BUI, i.. 306; tSalmasius, Horn. Hylcs intricev. 
in Phyi. Exer.. 1089, 37: Rumiihius, Battcen or Battich, Herb. Amh.. 17.50, v., 

400-3, t. exlvi. ; Joret. Les PI. dans VAntiq.. 1904. n., 2.52 ; etc.] 

Vap. ilstulosus, Stocks ; Duthie and Fuller, lx. pt. ii., pi. IT ; the 
landus, tendu, ten-si, tinda, melio, alvmda. titak, etc. 

This seems a peculiar form fairly loc.il aud much less than the pre- 

ceding. Chietlv' met with in llie Uiuted Prov inces, Panjai) and Sind, vviiere it 
is specially designated dilpasand. Cultivated along with other melons from TogeUble. 
.April to October, and eaten as a Vbuet.vble. not a,s a truit. being cut into sec- 
tions, the seeds reinov'ed, then boiled in water, next in milU. Cut into still 
smaller pieces it is cooked in curry, and also fairly largely pickietl and candied. 

It is in much dtmi.ind botii by Aluhammadans and Hindus, but appears as a 

™le unknown to Europeans. The seeds are used .viKiui’iN'.vr.i.Y. 'J’hey are Modiniiie. 

also dried and eaten parclied. 


CITRUS, IJnii. ; Boiiavia, Cult. Oranges and Lemons Ind., etc., 
1890; also FI. Assyr. Motiuments. 1891. 65-72 ; Victor Lorot, lx Cedratier. 
1891 ; (lareelon. Fifteen Years with the Lemon, 1891 ; Moore, Orange 
Culture, 1892 ; Nicholls, Textbook Trap. Agri., 1892, III -.08 ; Cooko, 
FI. Pres. Bomb., 1901, i.. 188-91; Duthie, FI. Cpper Gang. Plain. 1903, 
139—12 ; Praiii, Beng. Plants, i., 306-7 : Firminger, Man. Gard. Ind. (ed. 
Cameron), 1901, 27t!-8I : Br.tiidis, Ind. Trees.. 122 -3; Rptacc,-!.:. 

The diff ereiit forms of the Draiige, the Lemon, the ('itrim, the Lime 
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THE ORANGE AND LEIVION 

and the Pomelo constitute a tropical assemblage of fruits in many respects 
comparable with the apple, the pear, the peach, the plum and the cherry 
— a temperate series — though the former are infinitely more yaluable 
than the latter, because more widely cultiyate<I and more extensively 
used. Moreover, since the orange is consumed very largely in temperate 
climes, cultivation in the tropics has to be made on the basis of the foreign 
as well as the local demands, so that oranges, lemons, etc., have become 
regular articles of trade all over the world. Until very recently Europe 
obtained its supplies of these from the warm temperate tracts of South 
Europe itself and from the islands of the Mediterranean and the At- 
lantic, adjacent to Africa. For some years the quicker transit of steam 
navigation has permitted supplies to be drawn from a greater distance 
than formerly, and both Europe and America have, in consequence, come 
to be very largel}’ supplied by the West Indies. The great success recently 
of the fruit trade of these islands has given a useful suggestion of India’s 
possibilities. There would seem every chance that a large trade may in 
the future be done in exporting some of the fruits of India to Europe, more 
especially the thin-skinned Bombay pomelo. [C/. Ferrari, Hesper., 
1646; Jonston, Dendr. Hist. Nat. de Arbor., 1662, 10-27, pi. vi-xviii. ; 
Commelyn, Hesper., 1683, 1-47 ; Salmasius, Plin. Exer., 1689, 666-77 ; 
Lecomte, Bescfir. Keyser. China, 1698, 79 ; Sterbeeck, Citricult., 1712, 
1-60. 66-181 ; Volkamer, Nvrnh. Hesper., 1708-14 (2 vols.) ; Clarici, 1st. 
delle Piante, 1726, pt. iv., 593-751 ; Rumphius, Herb. Amh., 1750, ii., 
tt. 24-35 ; Forster, PI. Esc., 1786, 35 : Gallesio, Trade du Citrus, 
1811; Macfadyen, Citrus of Jamaica, in Hooker, Bot. Misc., 1830, 
i., 295; Targioni-Tozzetti, Cenni Storici, etc., 1853; also Review 
of same by Bentham. Journ. Flort. Soc.. 1855, ix., 133-81; Eisso 
et Poiteau. Hist, ct Cult, des Ornngers, 1872 ; Do Canclolle, Oriy. Cult. 
Plants (Engl. transL), 1884, 176-88 ; Leloiig. Cult, Citrus in California, 
1900.] 

History. — So much has Ijeen said on tlie history of tho species of I'iima in 
the works above indicated, that it seems almost superfluous to attempt a 
review of the more interesting particulars, except such as have a practical bearing 
on India. The Sanskrit and Chinese records of tho properties and uses of these 
plants carry our knowledge back to a time prior to the first mention of the 
European tradition of the Garden of Hespendes, with its golden-coloured Md 
beautiful fruits, whatever these may have been. [Cf. Susruta, Ayurveda, 
(d’Hanvantare) ed. Hessler, 1844, hi., 179.] 

It seems fairly certain that the citron fruit had been carried to Europe 
by traders long before the attempt was made to cultiv'ate the plant there. 
It was valued as a perfume and also used to protect clothes from insects. 
Pieces of certain imported coniferous woods were similarly so employed, and 
the Romans appear to have supposed that the fruits brought from Media were 
tliose of the self-same plant as the scented cedron wood. There can be little 
doubt, therefore, that the modem word Citrus was derived from Cedron and 
owes its origin to tho circumstance mentioned. 

Tlieophrastus (about 350 B.c.) calls it the Malum Midicum or Molum Aa- 
syriajium, and thus may be viewed as confirming the early traditional source 
of the Citron. But he speak.s of it as raised from seed sown in vases and seems 
to be alluding to tliat instance from hearsay, as the practice with the Medes, 
rather than to be narrating a custom followed by the Greeks. There is, how- 
ever, an amusing story contained m a fr.igment of the comedy of the Antiphanes, 
quoted by Athenieus, which, if it can be trusted, would sugpe.st a possible much 
earlier cultivation in Europe than can be established by direct historic facts. 
So again the compilation kno«n as the Geoponica (prepared in the 10th century) 
1 ^ supposed to be quoting certain authors who describe the cultivation of the 
citron se\ oral centuries before Christ, but here again it is perhaps hardly de- 
sirable to put much confidence m these writers. It may thus be afiimied that 
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direct evidence of cultivation in the gardens of the Romans does not exist prior 
to the first century of our era. 

Palhidius {De re Rustica, iv., 10), who lived possibly about the fifth century(A.D.), 
narrates the methods pursued by him in cultivating the plant in his Sardinian and 
Neapolitan possessions, so that its cultivation in Italy by the 3rd or 4th centuries 
may be accepted as having been fully established, though for many centuries the 
progress made in Europe was bat slow, down to the 11th or 12th centuries. 

It may be said that while the orange is indigenous to China, and the limes 
to India, that the citron originated very possibly in Persia and Media, while the 
lemon is so closely associated with the Arabs as to suggest its having come 
from Arabia. The Arabs, at all events, carried its cultivation to Africa, Egypt 
and Europe. In the 10th century, for example, we read ot them conveying it 
from the gardens of Oman to Palestine and Egypt. So also it is generally 
accepted that the fruit held in the hand by the Jews durmg the Feast of 
Tabernacles has for many centuries past been the citron. Risso has, howev'er, 
produced evidence which he thinks goes to show that the Hebrews did not very 
possibly loiow the citron much before the beginning of the Christian era, hence 
he contends that it was very likely not the fruit so used by the early Jews. 
Other VTiters have, however, contended that the Jews were scarcely likely 
to have changed the symbol and yet retained the ceremonial. And it is, more- 
over, well known that a close relationship subsisted for many centuries between 
the Hebrews and the people of Media and Persia, so that there is no reason why 
they should not have known of the citron long before the Romans. There is, 
however, a long interval between the first European classic references to the 
plant and the detailed accounts of medicinal and horticultural -wTiters. To 
bridge over this gap, Loret assumes a knowledge m these plants, possessed 
by the Arabs, Jews and Egj^tians, very much more ancient than the earliest 
historic record. For example, the earliest Arab and Persian writers who knew of 
the citron and lemon are : — Serapion {De iSimpl.y i., 1) and Rhases {Cont., i.. ult. 
i., 219), who describe the former, while the latter is alluded to by Ibn Baithar. 
Avicenna {De J/cd., ii., 2. lEh 433) — the author most frequently cited — apparently 
confused these plants. [C'V. Raulns ^-Rgineta (Adams Comment. ), 1847, in., 472.] 

The orange was not known until much later than the citron or lemon. 
Targioni-Tozzetti tells as that it was conveyed from India to Arabia about the 
9th century. We have no knowledge of its luivmg reached Europe for a couple of 
centuries later, when it seems to have been carried by the Moors to Seville. In 
the 13th century we read of its cultivation at Palermo and Romo. But, according 
to the most generally accepted opinion, the bitter orange reached Europe before 
the sweet. Lecomte says that the Portuguese claim to ha\'e taken the sweet 
orange from China to Portugal somewhere about lo4o. 

It is remarkable that many of the Indian authors, who might be expected 
to afford useful histone particulars regarding the citr<.»n, lemon and orange, are 
silent regardmg these plants, Marco Polo makes no reference to them, but Varth 6 raa 
{Travels {ed. Haki. Soc.), 1863, 190), who in 1510 vEited Cananor and subsequently 
Ceylon, speaks of the sweet oranges {nielangoii ) of both places, and says of Ceylon 
that they were the finest in the world. Vertoraannus ( Toy., in Hafcl. Voy., 1811. 
iv., 577), a gentleman of the city of Rome, who also visited Cananor and Xarsmga 
m 1503, says the “ soyle beareth neyther wheate nor vynes, or fewe other fruites. 
except Oranges and Gourdes.” Baber (J/cwoiVea, 1519 a.d., 327-9) mentions nine 
different kinds of ^ as known to him. This is the earliest complete statement 

regarding Indian cultivation. The A in-i-Akbarif written 1590, amplifies some of 
the particulars given by Baber, but adds nothmg very material. [C/. Bloclunann. 
transl., i., ( 59 ; also Jarrett, transl., u., 124.] The Emperor Akbar, we are told, 
©ncourag^ the cultivation of all fruits and brought expert gardeners for that 
p^pose from Persia and Tartary, who doubtless carried to India with them ail 
that was good and desirable in the way of new fruits from their own countries. 

Einschoten ( 1 oy. E. Ind. (ed. Hakl, Soc.), 1598) makes frequent mention of the 
oranges, lemons, etc,, of India, Ceylon and other countries visited, but m such 
angudge as to imply that his readers knew everything about them. Rheede, 
on the other haml, who. in 1686, figured and described the plants of ^Mulabur, 
and thus practically of Cananor, makes no allusion to the orange or the lime, 
^hile Herbert {Travels, 1677. 333) speaks m the highest terms of the oranges 
and lemons of ilangaiore : in the case of the oranges, the nnd,” he tt*Us us, 
pleasant tlian the juice.” A century or so later Rhooile and 
erbert were followed by Rumphius, who gives a full descripti'in of several 
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oranges, lemons and pomelos. One or two of he sjjeaks of as wild. The 

China. sweet orange, liowever, ho regarded as a natu'o of China, but adds, “ some con- 

sider it a nati\'e of Amlioina.” Numerous writers refer to the eft<)rts made in 
India to improve and increase the orange and lemon supplies of that country. 
Tln're need, therefore, bo little cause for surprise that the oranges of Cintra 
Ciatrn. should have reached India even before B<iber\s time. Dr. Hunter long years ago 

suggested tliat tlie name for om- of our best-known forms of orange, viz. sengtereh 
(of ftaber) <ir nantara (as it is nowadays called), was but a Hindustani corruption 
of Cintra, thus indii'ating its having been brought from Portugal. The name 
tnn aHfiiitn given by botanists to the orange does not comefrom auram gold, but 
IS derived from the Arabic niirandj. This became ndrcud? (narang) in the Persian, 
and its e»juivalpnt m Sanskrit is ymgaranqa and in the Hindustani nch'angi. Names 
that begin with ymr generally denote fragranct\ The name orange came to English 
through the Moors, and became in Spani-^ih. in Portuguese, arancio 

in Italian, oranger in French, orangenhtium in (Tcrman, and the like. \Cf. Ligon, 
Hist. Barbados, 1057. *>!♦; Terry, Travels E. Ind.. 1005 (ed. Havers). 34,3 ; Ovington, 
Voy. Suratt, 108!), 423: Le Comte, Mem. de. la Chine, 1000, i., 17.3 : also Bret 
Schneider review, Hhd. Evrop. Bot. Disr. in China. 15 : For^ttw. PI. Esc., 1786, 35 
E.I.e. First Letter Book. 81 : Wise, Hindoo iMcdicinc, 101 ; 5\ lesner. Die Bohst. 
des Pfianzenr.. i. : 053, ii. ; 584, 031 ; Joret. Lcs PI. dans U Anttg., 1904, 282-3.] 
D.E.P., C. aurantium, Linn. ; FI. Br. Ind.. i.. 515 ; Roxburgh, FI. Ind., 

ii., 335-48. 392: WoolLtow, Note on the Oramjes and Lentous of India, 1890; 

Orange. D(’mau, Relative Merit of Stocks on which to End Oranges. U.S. Dept. Agri. 

Bull., 1891. No. 4 ; also Dirision of Pomology. Bull. No. 1, 57-87 : Rept. Settl. 
Amherst. 1891-2, 47-50, 160-1: 1896, 24-5 ; KewBull. 1894, 117-9 ; 1895, 
266-71 ; Webber, Fert. of Soil as affecting (he Orange in Health and Disease, 
in U.S. Yearbook Agri. Dept., 1894, 193-202 : Stephen, Supt. Gov. Gardens, 
Nagpur. 1899 : Hukerji, Handbook Ind. Agri.. 1901, 490-2 ; Aaronsohn 
ntul Soskiu. Die Orang. von Jaffa, in Der Tropenpflanzer.. 1902, vi., 341-62; 
Cooke. FI. Pres. Bomb., 1903, i., 190-1 : Duthie, FI. Upper Gang. Plain, 
19U3. 141-2 : The Bitter (or Seville) and also the Sweet Orange. 

The bitter (or Seville) orange, though .sometimes spoken of as indi- 
genous to India, is there very little cultivated. The so-railed wild, or 
perhaps only fully acclimatised plants that have been recorded as met with, 
are botanically nearer the sweet than the bitter (or inarmalade) orange. It 
seems highly probable, on the other hand, that at least .some of the forms 
of the Sweet Orange came to India via Assam, the route along which many 
other Chinese plants have passed westward into Hindustan. There may 
be said to be four or five chief centres of Indian orange production 
Sylhet in A.ssam : Nagpur in the Central Provinces : the lower ranges of the 
Eastern and Central Himalaya (Sikkim. Nepal, Garhwal and Eumaon) . 
Delhi ill the Panjab : and the Deccan and South India (Poona. Coorg, etc.)- 
cuiei Km.n. Boiiavia speaks of four chief races of this fruit, viz. (1) the Santara (a 

word which he writes “ Siintara '' and regards as of Sanskrit origin ana 
not (as stated above) a corruption from Cintra) ; (2) Kconla, or the 
common nuringi. produced here and there all over the country in gardens, 
not spei lal plantation.-; ; (3) the Malta or Portugal — the blood-orange, 
introduced in 1852 ami now fairly sure es.sfully produceil at (lujranwaa 
and also in gardens at Lucknow ; and (4) the Mandarin of some wTiteR 
(<’. tiolnli.-i. car. major), a native of (4iina and Cochin-China and t e 
Tanjerine (<', iiohilis, rar. minor). Both these are occasionally me 
with ill gardens but can hardly be regarded as important Indian fruits, 
although one of them appears to have been crossed with the santara m 
jiroducmg an orange lommonlv met with in some parts of the Deccan 
and South India, which is soinetiines called “Indian Mandarin. 

'i-i. The siuifara or sunytnra {ndi/araniia of Sanskrit) is by far the bt- 
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loose skii; or jacket. Thi^ is the orange of the ial Ii.tliaii plaiitatioas 
where oraiiue-erowiiig beeoines au important inilu'trv. But there wouhl 
appear in Iinlia to be several verv 'listinct forms of the irwiani. ilue very 
possibly to peculiar inethotK ot cultivation or .-.pecial climates. The 
ilistribution of the races of sun/um or.tiiu'e mistlit b" Luven as follows ; — 
ui the north. Xacrpur. Delhi. Alwar. Gariiaon. Lahore aii.i Multan : in 
the west and south. Poona, Shevaroy, Marlras. Coorg aial r'eylon ; in the 
et'st. Xepal, Bhutan, Assam. Khasia and Burma. 

The Sylhet or more correctly the Khasia or.mae is the best of 
the series, ami it may be described as the frvdt known in Europe a.5 the 
China oraiise. (Jne of the most useful napers 01 . tiim -’ibiect is that 
by C. Brownlow ijourn. .h/ri.-Hoit. .Soc. In '.. Idbb. o72, bneliv reviewed 
ill the Dictionriru',. The .Svihet oranee. he savs. is invariably raised 
Irom see'!, and the pilanrs eome into bearing in four to six vears. It 
is believed that the seedlings d,o better than trrafts or buddings, thoiicrh 
the latter come sooner to maturity and afford a i.iore uniform rpialitv. 
lAheu grafting is pursued, the .stock usuallv eiaplove,! is the lime, and 
some say the wild plant is preferable to the cultivated.. 

Since the jiresent article was penned. B. C. Basil has contribute'] Khasia 
{A'/ri. Jonrn. Inch. 19(’G, i,, pt. i.. b2-7) a most n.ter-^stinir account of the Hills. 
Khasia hills oraiive and its cultivation, for winch -na -,^ .-au onlv be found 
for the merest abstrai't. The are.r where produced, he observes, is com- 
pri'^ed within one hunilred square miles. The plantations commence on 
the plains and rise to an elevation of l.-jW feet. The gai'lens e.xtend 
thus for some Ji-.rauce into the interior aloiiir the deep valleys which cut 
up the southern lace of the Khasia hills. From that narrow tract of 
country is drawn the bulk of the oranges consumed in Bengal ancl Assam. 

The great earthquake of June 1897 destrove'i. however, a large number 
of the orange gardens, many of the most productive of which I.iv on the 
hanks of the hill .stre.tms an'.l owed their ferrilitv to the ^ilt left bv the 
annual floods. The orange is said to ilo best un liino'tone soil. The 
Kha.sia people recognise only one variety, though rhev admit a wide range 
in quality exists — dependent mainivon soil ami the aspect ot the garden. 

The special merits of individual plaiits are not pern-fuated owing to the 
aiUiost iiivari.tble habit of raising stock from seed. The fruits with thick 
nnd .are preferred even though the pulp is less lui'-’-. beeause thev stand 
Handling better. .So aho late ripening is r.,!vautageous iu point of price. 

Basil s account, it may be observed, 'lilfer.s here and there verv 
'lightly from that given by Brownlow. I'eedliiig.-,. he savs, are tran-.- 
planted when two or tliree vears old. and iluring Mav and June. A hole 
i' made and the young jilnnt^ d'lqiosited at ilmt.uicfs approximatelv of 
10 feet apart. Manure is nevcm used. Bv the end of the rains a number 
of shoots have usnallv formed, and in tune oiiC of these is preserved, and 
the rest, as also the parent stem, removed. The plants begin to bear in r.va,. Lite 
Tk years and the duration is iincert.riii owing to the ravages of Oc.re.j. 

'he borer insect, which de''troys large numbers ot plants annually. The 
orange .season eommenees in Xovember and closes m M.irch. The e.xport .,on. 

1- in the hands ot Bengali trailers, who mostlv live in .Svihet. heiiT-e the 
orange being often spoken of under that naiue. Tim imua! whole-ale 
T?* ^ croiii Rs. ](i to 20 per " Imndred.’’ eijuivale.it to about 2 .. 31 XJ fruit.s. !.- 
e supply intended for Bengal is taken down t'j (.'hhatak. It carefullv 
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arraiigeil on a Trpilin. iiu two triiits being allowed to t(jU( li t-ach other, air! 
then sUnpeii.led from the roof of the houte. the fruit m.tv be pienp'rved 
for months. 

This orange is conveved by boat to Calcutta, where it is sometimes 
spoken of as kn)itt(i-)ieliii. from which circumstance Prain thinks it mav 
be inferred the orange was derived from tlie kingdom of Comilla to the 
east of Calcutta, and not from Upper India. There is but one complaint 
in Bengal against the present supply, namely that it comes in the cold 
in place of in the hot season. This has led to numerous efforts, with 
indifferent results, to obtain a second siipplv of equal merit from other 
localities. In Kullii, tor example, the fruiting season is much later, and 
an effort has ai cordiiigly been put forth to send supplies to Simla in 
April and Mav. 

A’agpi/r.— Mr. J. H. Stephen. Superintendent of the Government 
Botanic Gardens. Nagpur, published in 1899 an instructive account 
of the production of oranges in the Central Provinces. Mr. A. Ross, in 
a letter published in Firmiiiger {I.c. 277). furnishes other particulars 
of interest. Stephen inspected several large orange plantations and 
found that where carefully cultivated and liberally irrigated the trees 
were healthy and fruited freely; where neglected, the yield was so low 
that the gardens were not remunerative. In every instance the plant 
grown was the Nagpur sunlrn budded on the sweet lime. This is believeil 
to produce a thinner skin and a sweeter and more luscious fruit than when 
budded on the citron or lambiri. The Sylhet sy,stem of raising from seed 
seemed nowhere to be followed, because it is believed that such plants 
take from fifteen to twenty years to come into bearing. The lime is .sown 
in .Tauuary to March, and when a year old the budding of the orange b 
made oil the .seedlings. They mature in the sixth or seventh year, and 
ill about nine to twelve years are in full bearing ; after that date thev 
decline. In Nagpur the orange yields (or can yield) two crops a year. 
The plants flower in February to March, and the fruit is ripe m 
November to December or Jantiarv. The second flowering is in June 
to July, and the fruit ripens in March to April. The omnges of the 
second' crop are the sweetest, and, coming as thev do at the begimiing 
of the hot season, are much valued. These are plucked green, and thus 
are rarely allowed to change into the characteristic yellow colour of the 
other crop. On this account some writers have regarded them as bemiz 
bergamot oranges. 

About the middle of Jlay the roots are exposed and the plants 
manured (accnrdiiig to Ross, the roots are exposed and the manure given 
in October). Pruning i.'. iiiikiiown in the Nagpur groves, and, except tc 
be watered freelv in the hot season, the plants receive little or no further 
attention. K. .loshi. Rai Bahadur, has just published an account ot 
the orange cultivation of these provinces [Agn. Jonrn. Ind.. 1907, u- 
pt. i., 61-9) which will be toiiiid to richlv repav perusal. In the details 
of cultivation he makes, to all intents and purposes, the same facts as 
already exhibited. He urge> the iiecessitv for high cultivation, especially 
on soils with a liberal supply of lime, and reaffirms belief in budding 
The .stO( k generally used, he savs. "is the .sweet lime {nutha nimb'ii- 
but the coniiaou citron {znitihiiri) is also verv often utilised. Buds of 
the orange grafted on the latter .stock produce trees which yield fruit- 
with a very loose skin. whiDt those on the former stock have a more close*.' 
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adhering jacket, , allowing that the >tock hn^ a di-itinct iutlueucp on the 
bud. The louse-jacket oraiiue-, are preferred tcjr local coii'Uniption but 
are not so good tor export, as thev do not .stand carriage well. Trees 
raised from citron stock come into bearing more cjuicklv and have a 
somewhat longer life, but the fruit from the sweet lime Ls sweeter and 
has a thinner skin." 

Speaking of the di.Ncases of the orange, Joshi says that in X^agpur di-puik. 
the most serious is caused bv a fungus which results first in the withering 
of the tips of the branches, the rot gradually extending down till the whole 
tree is destroyed. The produce ot the Nagpur gardens goes mainly to rqi.u-ts to 
Bombay, but recently Calcutta has drawn on the Central Provinces. If c. 
the late crop could be made a special feature, it seems probable the Nagpur 
supply would be much appreciated by Bengal. 

Delhi . — The oranges of this localitv are inferior to those of .Sylhet and Delhi 
Nagpur. The rind is thick and the juice rel.rtively poor, both in flavour 
and quantity. The .supplv of the so-called Delhi orange, which, in ad- 
dition to meeting the local markets of the United Provinces and the Panjab 
is to some extent drawn upon by Bombay, comes from the iieighhourliood 
of Delhi itself and from Gargaon, Saharanpur and Alwar, etc. Nepal. 

Crarhwal and Kumaon produce small but sweotlv flavoured snvtarn 
oranges. Dr. Boiuma tells us that the sweetest orange he ever tasted orun-- 
was grown in Nepal. 

Poona . — IVoodrow wrote a useful report of the orange cultivation Poona, 
of Western India which was published by the Director of Land Records 
in 1890, and subsequently epitomised ami amplitied by Cooke. Iii 
addition to the snntnm orange, the kidu of the Deccan is largely produced. 

This has often a maltonnation in the form of a .suppleinentary series of 
pips near the apex. The Mozambique orange and also the Mandarin, Finr.i 
or what is so called {/«/ Indu). are frequently met with. Imlian Mandarins j ir.a. 
are good to look at but inferior in flavour, and, as alreadv ob.served. the 
Ul Iddu is probably only a hybrid Mandarin. 

The Coorg, .Mysore and Nilgiri oranges are imicli spoken of. and Coorg, 
constitute the chief supply of the city of Mm Iras. The Coorg is the Mysore and 
form most in demand. It seems a cros.s between the ordinarv sanfarn 
and the Maltese. Mr. Gustav Haller (.Jf/ri. .loiirn. Ind.. 1908. i.. pt. ii., 

127-9) has verv recentlv written a useful account of the " Orange Cul- 
tivation in Coorg.” The method ot cultivation he speaks of as very 
simple. Seeds are .sown in nurseries, where the plants remain till they are P.cU.’i frun; 
one or two feet high, and are then transplanted 18 to 20 teet apart. The ''' * 
only subsequent attention given is to protect the plants from clamage by 
cattle and to keep the fields clean. At six to seven years the first crop is 
picked ; and if success is to be attained the plants must now be miuured, 
but very little is usuallv done in this re.speet. The flowering spa.sons are 
October to December. and again April to .June. The fruits of the former 
are of little consequence, as thev do not ripen properlv and constitute 
tbe so-called monsoon crop, for which there is littie demand. The other 
crop IS of great value, is liarve,sted from Januarv to March, and is known 
ns the hot-sea.son crop. The average duration of the plaiit.s would appear 
fo be about thirty years. La.stly. Haller di.sciisse.s the iliseases ami ais.u--. 

Pcst.s of the orange, and mentions a Lormif/iiis parasite and the iiorer 
beetl e as being tlie mo st prevalent. 

Trade in Oranges. — It is cjuite impossible to fiirubh any particulars Trade. 
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as to the extent of the traffic in these fruits. They do not appear sepa- 
I'atelv in either of the records of internal traffic or external trade. In 
the A^‘<am Administration Rejjort for 1901-2 it is stated the exports 
from that province came to Tl.twflO inaiind.s, valued at Rs. 2.80,000. But 
we have no information as to the area and yield for the whole of India, 
and therefore the total production cannot be even conjectured. The 
suggestion has been made above that India might with advantage follow 
the lea'l given bv the West Indies, and look to Europe and even America 
biiTin te- k- as hopeful markets for the profitable disposal of surplus fruits. Before 
this can be seriously contemplated production must be put on a more 
certain basis than at present, and this is not likely to be accomplished until 
European planters of India are induced to become orange growers. Some 
few years ago (189Ir-5) a few parcels of Nagpur oranges were sent to London. 
Lxrnuiieit.! Messrs. IV. Hutchinson & Co. reported on these. The brokers pronounced 
the fruit the best thev had ever seen, and valued the oranges at 3d. 
apiece. They arrived when the supply of oranges from other countries 
I'cui come to an end, and were thus much appreciated. The supply was, 
however, <iiscontinued. and never seems to have been again renewed. 
To organise and maintain a foreign market an unfailing supply of a fixed 
quality must be assured. This would mean increased production with the 
I lefinite idea of export. The demands of the local markets seem to absorb 
the present supplies, and the profits of production are sufficiently high, it 
might be conjectured, to have tempted increased cultivation. 

C. decumana, Linn.; FI. Br. Ind.. \.. 516; Tu.ssac. FI. Anti, 
1^2-t. iii., 73—1. pi. 17, 18; Benthain. Ber. of Targioni-Tozzetti. in Journ. 
Ilort. So\. 1855. ix.. 172. The Shaddock. Pomelo. Puniehiose {pampel- 
iiioir'Si . Fr.i : the )n(iha-nih>i. hatdi'i-nehu. sndnphal, l■/|llk'otra or chukotun, 
haior-HKOH. Inioro. pnpnnas, homlxthnas. p'hhpkmus. etc. It has no 
Sanskrit name. It was known to the earlv Dutch traders as Pompelmoes 
( s= pumpkin-citron), hence some of the moilern names. It reached 
India and Ceylon in the 17th centurv. 

The pomelo is presumed to bo a native of the Malay Archipelago. 
Introduced into India and Ceylon from Java, hence the name baton- 
vphu ; carried to the West Indies by a Capt. Shaddock. Rumphius, fol- 
lowed by Roxburgh, was the first botanical author who described this fruit, 
although the suggestion may be offered that the Pomuni Adami Commune 
lor Black Lemon) of Ferrari and also of Commelin bears a strong resem- 
Idance to the pomelo. It is certain that neither Baber (1519) nor Akbat 
(1591 'I allude to it. Buchanan-Hamilton studied (1807-11) the districts of 
Dinajpur. Ratigpiir, Paraniya. Bhagelpur, and Bihar, and the cities of 
Patna. SliahaViad and Gorakhpur. Upon each of these he submitted to 
the Government a voluminous report," but onlv one, viz. Dinajpur, was 
ever piibli.-,hed. a-; written by the author, and that not until 1833. He 
there savs that this plant was known as hatabi, but that it could scarceh 
yet be said to have made its way from the gardens of the Europeans 
(Slat. ^Lcr. Dinaj.. 196), In 1897 I per-sonallv explored a considerable 
portion of the districts of Dinajpur. Rangpur and Bogra. and DiaT 
saleiy affirm that no village exists now without its pomelo trees, bi 
India anci Burma at the present day. it is, in fact, one of the most coinnion 
of iTiiir'. but more especially so in Bengal and South India than in 
I liited Provinces, the Central Provinces or the Paiijab. The best qualip 
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is the thin-skiiiiied Bombay pomelo, hence the South Iiidiar. uao'^ of Bom. 
bombalinas. pome.o 

It is a favourite with the Natives of India, the pulp being either white 
or red, according to the variety grown. The best fruit is to be had about 
Christmas time, but certain qualities may be got very nearly throughout 
the year. In Bengal the season is August to December. The name 
“Pomelo or Pompoleous ” (in Cape Colony. Pomelno.se) is usually 
given to the large-sized fruit, '' Shaddock ” to intermediate sizes, and 
“ Forbidden Fruit " to small forms. The cells of the pulp are verv Lirue 
and naturally separate from each other — a peculiarity that ha.s led some 
people to speak of it as the “ Gnipe Fruit " or “ Grape Orange.” Tho 
separated pulp is largely eaten in India as salad. The Bombay p.iin-'io 
is the one that should be most cultivated and exported. It mav h-r 
raised from seed sown in February, or by budding in Februiry tir Mati h Bropjgaa.jo. 
on the common lime, or bv layers made ju pots supported high drnouu 
the branches. Seedlings take longer time to come into bearing than 
layerings or buddings, and are le.ss certain. 

The exports from the Bahama.s. Cuba. Jamaica and Florida to the Esi>ora, 

United State.s have recently assumed considerable importaiKe. The 
traffic from the Bahamas alone was in 1902, 728,0(J0 fruits. This sliows 
what might be done were India to commence to export Bombay pomelos 
to the United Kingdom. 


C. medica, Linn.; FI. Br. Ind.. i.. 511. There are many very D.E.P., 
distinct forms of this species met with under cultivation in India, (jf 349 - 58 . 
these, the following abstract of the voluminous information available 
mav help the reader to discover the special details desired : — 

f. Var. medica proper. — The Citron, Adam’.= Apple, etc. Bears many name' Citron, 
in the vernaculars of India, such as Injaura or bajauri and hijon (suggestive of 
the province of that name in Kafaristan which Baber tells us w.i., lamoii' for 
its citrons even in l.ol'.i), Imihy, nimbu (or bara nimbi'' j turanj (its Persian name'. 
honaa nebu. heg-pura, balank. mavalung. etc. Its Sanskrit n.iine' are 7iwtuhii.gn. 
phalapura and vijapura. Is said to have been found wild m Cliittagong 
(an opinion not alluded to m Prain's Bengal Plnnta) ; by other' it h-i' been re- 
ported as wild in the Khasia and Garo hill» and aUo in Kumaon. 

The Citron is cultivated .sparingiv in the warm moLst regions of India, Cjitw .u la. 
one form being so laige as to resemble a pomelo (is possiblv the Poneire 
citron of Europe.) Another is the fingered i-itroii. a < urious fruit that 
Bonavia recognises in some of the decorative designs of Assvriu. It 
seems to be intimatelv associated with most of the weird fable' that gravi- 
tate around the Citrus. The citron is best propagated by seeds or layers. 

Firminger alludes to the fruit.' being in A-sam ripened within earthen 
jars before being removed from the tree. A .similar practice may 
haye originated the stories of citrons in the form of human f.n C'. 
owing to the fruits having been grown within moulds ot the doired , ‘ 

form. 


Var. Limonum or Lemon. — The word lemon come.' from the .\r,ib 
^“ through the Persian became the Hindi Unni, litnhu or nimbn It 
hcally known to the Indian people as the pahan (hill) nimbn. l.a.-'.'i o 
nehu, Icimfi, nn ta-limbu. thora-limbu. and a' the kalan-bak ni Ar.iinc .niJ 

of P-rsian. 


Inn >'itf s 
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The wild form of the lemon has not been recorded ti' im-t -.•nth m 
India — the plant mentioned by Royle. Madden and other- wa- more 
probably the hnip than the lemon. Lemon' are, howev.^r. fairiv ex- 
tensively cultivated here and there all over ludia. Sti!!, the true lemon 
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THE SOUR AND SWEET LBIES 

i'l luirdlv one of the re^uulariy urowii fruits, in the gardens of the people 
ueoierallv. but rather of the well-to-do and the curioiH. 

3. Var. acida ; Kt-iv Bull.. 113-G, 177-S2 .iml pi. : the Sour Lime of 

India — Till-' IS the lemon of ino'^t p(»pular writers, anti is uruloubtedlv a native 
of Indi.i It IS the true ntha or nehh. nimhii, Itbu, ete.. and is the jamhiri of 
Baher. the unnbira. Umpaka, i^unhuka, viiapura and vljaka (according to Dutt) 
ni the S«\nskrit authors (Susruta (ed. Kessler). 1S44, i.. 8b). This is the plant 
iKually met with in a wild state in the warm valleys of the Himalaya. There 
are numerous cultivated form.s of it, the two chief being a muiid lime {pdti-nemhu) 
and <i lontr lime [knghzi [kaguji) -nimhu or thin-skinned lubu). The thin-skinned 
limb's of Jaunpur and Azamghar are celebrated. Then there are in addition 
the pai- ur small round hme, the qord tir oval fruit, the Chini-gora, which much 
I't'-'emhle". an orange, the kdmitnih. a very lartre hme. the khatta of Upper India, 
the Baj(mr«i limes— a =.ort ol citron-lemon, the gungoli and Bihari and many 
< >thers. 

The Sour Lime i.-5 easily reproduced bv layers or seeds, the liner qualities 
beiiiu budded on the coinnioner and hardier wild stocks. The wild 
lime is. in fact, the chief budding stock for all species of orange, lemon 
or I itron. The juice of this fruit is universally used for flavouring soups, 

( urries, fish, etc., since it imparts a pleasant acid taste and agreeable 
flat our. It i.s also largely used in domestic medicine. The small sour 
limes are extensively employed for sherbets and in the manufacture of lime- 
juice, and the large ones made into various preserves. Baber refers to 
several forms of lime, so that we have abundant evidence that they have 
been known and valued in India for many centuries. 

In the West Indies the lime is speciallv grown in Montserrat, 
Dumimea. .Jamaica and Trinidad on account of the juice — the lime-juice 
of comuierce. The reader will find a highly instructive paper on the 
West Indian Lime ludustrv. written by A. .1. Brooks (Journ. Roy. 
Hnrt. Si/c.. 1907, xxxii.. 172-88). It will be found to deal with the 
following among other suhject^ of interest ; — History. Cultivation, Pests, 
Fiuiting. Essential Oil, Raw .Juice, ( 'onceutrared Juice. Citrate of Lime, 
Gieen Limes, Improvement of the Lime, etc. Brooks informs us that 
"the juice is exported in its natural or ‘raw’ state, or as ‘con- 
centrated ’ juice, the latter being one of the chief sources of citric 
acid.” There would seem no good reason why India might not parti- 
cipate in this trade. 

4. Var. Limetta or Sweet Lime of India — the mntnra nibu. mitha-nibii, 
(iiiTitphal, ehmttchum, lhanbaya, etc., and the madhuknrkatika of Sanskrit. 

Wight regardeil the sweet lime as indigenous to the Nilgiri hiUs. 
It was known to Baber, who apparently did not much appreciate sweet 
limcj or sweet oranges. In the Turki copy of his Memoirs there is a 
footnote written by his son Humaiun to the effect that Baber’s dislike 
to the aiiirat ph<il was ” a consequence of his having been long and much 
addicted to the u^e of strong drinks, whence he naturally did not hke 
sweet things.” It has, however, verv little flavour except that of sweet- 
ness. but being in season in Augu-st to October, when oranges are not pro- 
curable. It is much appreciated by many persons as a cooling and refresbng 
fruit. But it seems highly likelv that the sweet lime has by many writers 
Iveii frecpientlv confii'-ed with the bergamot or green orange. It is eaten 
fre^h. ur after being jireserved or cooked. 

The sweet Hme is verv largely employed bv the Dellii orange-growers 
as a stock on which to hud the sm.tarn orange, and this circumstance may 
to extent account for the peculiar flavour of the best Delhi oranges. 

Conclusion. — It has iiot betii found possible to atiord space for more 
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♦hail the nlelv^t outline of this subject. Details of cultivation, of the 
ih.seii'e.s to 'ivhich the various species are liable, as well as of their re- 
.-.ppctive imlustrial ami niedit inal u.ses. have had to be all but omitted (sec 
Vinegar, p. 1110). Consult the Pharnnicojrajihui Imlica for therapeutic 
facts, and for particulars reeardiiig the pertuiues. (lihiemeister and Hoff- 
in.iiin's Volatile Oils (1900, 400-8.5) ; as also the admirable paper by Burgess 
and Child in the Journal Society Cheittical Industry (December 1901). 

The cultivation of oranges, leinon.s. pomelos and limes of India, if 
oruaiii'pd on a more e.xteiided and ay-steniatit fashion than at present, 
would of necessity involve full advantage being taken of each and every 
prohtable outlet, such as the pre.servation of the fruit (candied), the jiro- 
duction of lime-juice, and the manufacture of perfumes and oils (citral, 
beriianiot. iieroli. etc., etc.). The "oil of lemon” is one of the chief 
indu-stries of Sicilv. The summer crop is exported as fresh fruit, the 
autumn or winter crop is manufactured locallv into the juice and oil for 
which that island is famed. But it is regarded as very injurious to allow 
a tree to fruit twice a year, and hence the December i rop is. a.s a rule, 
preferred. The lemon begins to yield when five vears old. AVhen fifteen 
to twenty years it gives 1.000 fruits, and when full grown may afiorcl from 
3.<t00 to o.OtW. In the production of oil and juice, the fruit is cut into pieces, 
the pulp scooped out from these, the peel soaked in water for an hour 
or two. and then pressed by hand over a sponge in order to separate the 
oil. If candied peel is to be prepared, only half the oil is so expressed, 
otherwise as much as can be squeezed out is taken, and the waste peel 
given to cattle. The pulp is pressed for juice and the residue used as 
cattle food. Such is in brief the process usually adopted in the preparation 
of lemon oil and lemon juice in Sicily. 

If an Indian industry were therefore organised, a large share in the 
profits of cultivation would have to be derived from tiiese and other 
sources. Much care would have to be exjiended in selecting the best 
stock and in ascertaining if the lime, in place of the lemon, would meet 
all the necessities of trade. The lime would in all probability be better 
suited to the climate of most districts of India, but there e.xists a wide 
range of forms from which to select. To organise an e.xport traffic in fresh 
fruit, it would be indispensable to have special shipping arrangements, 
since the fruit would be greatlv injured it consigned to the hold along 
with mixed cargoes. Quick transit, careful packing, and good storage are 
essential to success. [U/. A’cic Buff., 1892, 108 ; 1894,114; 1895,266-71.] 

CLAYS, BRICKS, POTTERY, ETC.— Ceramic Art and 
Wares. — Montgomerv Martin. Hist. E. I ml. (<<iinpiled from Buch.- 
Ham. Repts.). 1838. i., 347-9. .53.5-6; ii.. 105, 167-72. 256-7, 948-55, 
pi. -xiv. ; iii., fjgj . yjaUytt, Rir. (icol. Sun\ Ind.. 18,89, xxii., 

T.39-4<s ; Holland. Rec. Geol. Sun:. Ind., 19"5. .xxxii., pt. i.. 104. 
The gii, chtkni. chikita, mati, sanyi-i-dulum, kdit-munnu. tunnuh. krtslina 
uiiitika, etc. 

•8ir T. H. Holland, Director of the Deologual Survey of India, in his 
Reneii: of Mineral Production (l.c. 104), observes that ” no statistics 
approaching any degree of eompletenes.s are obtainable to show the e.xtent 
of the undoubtedlv great industrial value of the clays in India. They 
nn lude the common i lays used all over the fo'ii.try fiu the manufacture 
of bricks, tiles, and the chcejicr forms of pottery; Uner varieties, used 
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for iiaz-l potr-:v. v.hi. ir iir pia. es ha^ obtaiii 'i a icp ir.itiOi: for artistic 
merit : tire-clav,. raise. 1 in considerable (puaunties on .some or tiie Goiid- 
wana coai-tieHs : ami tiiiler'.'-eartli. which is raine.; io the Central 
Provinces and in Raiputana." In these brie: .--entences Hoilaiicl has 
furnisheil the chier kinds of clav.s met with in Imiia. In the remarks 
that toilow. these will be severally dealt with, except that, as a matter 
of f onvenieiice. the clavs useil for ail kinds of iiotreiy ciinelazedi. painted 
an.l alazed) will 'oe taken uu last instead of secmi'l : — 
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k and Tile Clays. — Until the midiile o: the last century 
it was thouaht iiecessarv to import bricks from Eunlaml. and that pre- 
judice served to destrov the hopes of Hr. Ceorce Hacdonald. who in 1866 
becaim’ virtiialiv th^ idoueer of European brick-iuakiim and pottery in 
India. He failed clmastrousiy to interest the Goveriiuient euaiueers and the 
biuldina trade in the prouncts of his factory ar Raninauj (Raneegtinge). 
Ill 1881 Hr. .1. H. Cia.' directed atteiitioii to the Jabbalpur supplies, and 
as a consequence tlie Ceoioaical Department deputed. Hallet to inquire 
into the clays of the Central Provinces, the result being that the claims 
of Umaria were iiiae'l verv strongly. It was pointe'i out that Gondvraua 
clays were abum.laut. coai and tire-clav on the .pot. felspar obtainable 
within four miles, while cliaicedoiiv might be collecte<l in the Hahaiiadi 
near Chandia. ilo'rs. Bum A Co. had meantime founded their potteries 
on the very spot where Hacdonald faileil. It is said tliev now turn out 
about .'in.iK'Kj bricks a dav. including Uazed bricks for bathiooms. and 
bliie-i hequered damp-proof bricks for stores ami sodowi.s. And about 
the time of H..;let‘s ivpoit they extemied riieii opeiation.s by opening 
our tlieir .rabbaipur work'. 

But brii its wi-re i; in Ind.ia Iona Ije'oi'.' rlw jiriisd cd the English, 
and 'Oiic' very oil e.litic.r'. icinricatiou'. i-tc.. 'eem to have been con- 
striu Ted ivitli iaru'- ti.tn bri- k- not unlike tiiO'e cinidcc-edi in ancient 
Europe. Such brnk-. veie i.n.enTiv loumi, eir e.xainplf. by Iir. Stein 
ill the ruins of the .n-' ,=tc.. of ancient Khotan. of a ilate of the 7th or 
8tli century. Abul Fazl. tiie chronicler ot the Emperur Akbar's reign, 
mentions tliiee ki,..!' or l-ricks. burnt, halt-burnt, unburnr." and oh- 
.servfs that the Emnsroi' had hxed the price for these. The first kind, 
he adds, were '.I'-.mlir n.a.le v-u's- heavy. [' 7. Aiii-i-Alo'ii ' . lobO (Bloch- 
inann, trausl.c 187.3. 1'J-l.’ Tiie^e three ura.h-^ are met with to the present 
day all ov.-r Indr.a. m ract most homes. uariU-n waih. et. .. of the 
p-a-saiit' or In.iii ai- mail ;y con'ti'iicted iwimn bricks aie used at all! 
of sur.-diim I biickw. Bn.t it Indian iireii l.rn k' have not hitherto borne 
a v-.i'v iiiali :vi,ur.ir;.i.,, Pu' streii-rtli raid durabilitv. it has been upheld 
tiiLir rlie ' aU'C o: iiifi-rioiit'- 'houM more often lie --ouriit in ttie proces.' 
ot manni'actu.-e tiui’. n. tii- mati-iial ii^i-d. A writiu iii IniUnii 
(Aimu't I. If" 'll I'l.L.r.- L our that in m.ikii.r bih kw by liand it wa- verv 
dirhi nit to ret tie- ‘'me' 'harr. aiid well dieiined. the onlv way to obtain 
tiiw btunu to e,'.. e.ii ■■ i nr well-uia'Ic inouids and to rejert at once an} 
niorud toiUiU to n. ej,.. 'Iiuhte't uemee cr.o ked cir (hiiiiaueu.. That 
difficult'' 1 , to a i..T'a -xt :.t ovenonic bv the u,,e of inachiuerv. though 
an i-ve.L ui'-dte: n ,,-wru.- ar onee ari-e-. nameiv that machine-maO-e 

brii K' n.a'ce to bt- ri nsp.iired fioin the brn k-fieid to the building 
tin;- mari-iialtv adi In. a r.. tie ;r co't. In luilia it i- Uc’ia’ to maiiiiia' tp'-''' 
n.ii'O-n.a i ' oru uw . rt,; p...' . "wuere tnev .itc tc' be lor ' 1 aU'i if m 
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likely, tlierefore. that the clay employed is not always the lie>t 
that could be <lesired or discovered, were a .search made a little 
farther afield. Finally, of course, the Indian climite Is a verv .-erioiis 
consideration. 


With regard to Xatiw-ui.ide lirieks. mtere'jting particul.ir.', have been pub- 
lisiied by Hoec' {Monog. Trutlr rind ilavul. A', hid., 1.S80. 16'2). He there Pr.oe 
observes that “ good lincks (jf tlie size used in Government Imililings are sold by 
the puznweimla at Rs. 7 per 1.000," whilst the " imperteetly burnt are called 
tharra, and sell at Rs. 4 per 1.000." Lucknow, ot which Hney was specially 
writing, IS naturalli' a great briek-burning centre, owing to the lack of stone 
thereabouts. Ornauiental bricks, moulded on the face with tigures and patterns. 
were formerly made in m.my parts of Bengal, (ftood example^ are to be seen 
in some of the temples in Chandernagore and Hughli, but more espeoi.illy at 
the Kantanagar temple near Dinajpiir. In Xorth Imlia. more especially in 
Lahore, carved bricks may be seen in the buildings of the welLto-do 

It would seem likely, however, that tho iiio.st important briok-inakm_ centre 
of India is the immediate neighbourhood of Calcutta Tanks ar.- clug that Cs’.eutta, 
can. as desired, be flooded from the river. A deposit of fine clay is laid down 
and successive floodings are made till a workable bed of clay has been secured. 

Statistics are imfortunately not available as to the extent of production, but 
that the traffic is large can be judged by the fact that practically all tlie better- 
class houses of Calcutta are constructed entirely of brick. It is said that the 
largest brick factory in India is tliat of Akra. near Calcutt.i. winch turns .,,ut 
20 to 30 million bricks annually. The Calcutta bricks arc. for the most pirt. 
fired by furnaces, not kilns. [CV. Min. Rer.. ISOS. aO.] 

Tiles . — The firms concerned in the manutacture of bricks are also, in xiks. 
many cases, producers as well of tiles, pipes, etc. To a very larae extent 
machine-made tiles, beiiio lighter, better and more durable, are displacing 
the old heavy clay tiles made by village potters. 


Brick and Tile Works. — It Is sometimes affirmed, however, that the 
best tiles employed in India are still imported from Europe, the price 
being Rs. 15 per 100 {CapitaJ. Oct. 15. 19tO). In the S. Kan.ira distiicr 
there were in 1894. 1.097 brick and tile buriiers and sellers : also eleven 
brick and tile factories in the town of Waiigaloiv. eight being managed by 
Natives. Mr. Sturroek estimated the annual outturn ot bricks at the.se 
factories to be 300.000. most ot which are exported by sea to Bombay and 
other west-coast ports. The manufacturers sifil the bricks at Rs. 35 per 
1 .<Xki, ^ [Cf. Man. S. Kanara. 1895. 143-5.] Accoiding to officiai statistics, 
the^brick and tile works or factories throughout India employed in 19o2. 
6.255 persons : in 1903, 6,435 : and in 1904 double the number, viz. 13.781. 
These figure.s are admittedly open to iiuestion since they can hardlv indude 
Ae Native brick-makers, but represent rather the personnel of the Brick, 
iile and Pottery Works run on European iiinthods. siu h as tho'C at 
Raiiiganj, Jabbalpur. Aligarh, Bareilly. Mangalore, Feroke. etc. It may 
be mentioned that at the Ranigaiij potterie,s alone over 1.4l(i pi-rsuus 
are employed, ot whom about one-quarter are wntueii engage.l in 
porterage. The three tile works of the Basel Mi.' .'ion near Jiang. dure- 
employed 540 hands in lyO.fl. and the thien works at Feroke. Jlai.ib.o, 
6o0 hands. 


Brick and 
Tile Works 


Porsoos 

Employed. 


„ ^“Uep’s-earth, also Edible and Medicinal Clays. D.E.P., 

here is little information ot a recent nature on these material'. Rauwoif, n-, 361 - 2 . 
f T (Rf the middle of the IGtli century -, nieutioued Fuller’s- 

0 Tripoli that an a'li-coloured earth c-alled nalnn was einploveti for washing 
e head, and that another earth called insnhaf was i-ateii bv woiuen. 
lat sentem-e might be almost given as true of Iiuiia to-dav, A pale 
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ve!lo\v mu.l eaten iiiedi< inally. aiel ^oI<l tin<lei' the name Multdm inatt'i. 
An earth known as saiKj-i-hisn is said to be imported from Persia and 
user! Ill tome jireparation-. owini: to the iron which it ( ontains. Saucer- 
shaped chips of partiallv baked < lav are sold in the Calcutta bazar for 
eatiiiL'. Montnoinerv Martin (HiM. E. hid.. 1838. ii.. 187 1 refers to a sub- 
stance called, khari eaten bv women in Bengal. Hooper (Eept. Labor. 
Ind. Mas.. 190.5-1). 37-8) irives particulars of 33 sainph's examined. Silica 
was the iamest constituent, eiuht samples liavimr 80, twelve 70, and six 
Ho percent. The analyds showed that these clays had no food value. 
[17. Hooper and ilann. Meinoirs .h. Soc. Boiui.. i.. No. 12. 249-70.] It 
IS ])robable that all these clavs are nearlv alheil to fuller's-earth, which 
in Imlia is employe'l as an external application to purify the hair and 
skin, in washiim' the cloths used in the manutarture of lac. indigo, etc., 
as .ilso for weighting fabrics. It is interesting to add that the Institutes 
of Mann records the punishment to be meted out to manufacturers who 
add too areat a wei.oht to the textile.s thev produce. The following are 
said to be the best-known Indian sources of fuller's-earth — Colgong in 
the Bhagalpur Division of Ben,ual ; the Central Provinces ; the district 
near Kolath in Bikanir. Dera Ghazi Khan and Multan in the Panjab. 
Hollanil says fuller's-earth is mined in the Central Provinces and in 
Eajputana. 

Fire-clays. — These clays are capable of lesisting a very high 
temperature without tusino or fissuriiiir. They should be as nearly as 
pos'ible free from lime, iron or alkaline earths, which promote the fusion 
of silica as in i;la-s-makimf. In Europe the best (lays for this purpose 
are tound below coal-seams, ami in spite of the different age of the Indian 
coal-fields, the underlyimr ( lays are found to be available for the production 
of a tairlv eoml tire-brick material. Fire-bricks are manufactured in con- 
si'lerable ipiantities by Mc'-rs. Burn (k Co. at Raniganj. the day being 
obtained locally. Promising fire-clavs are also found at .Jabbalpur. at Jowai 
in Assam, and at the Chanda. Umaria and Uondwana i oal-fields. It is 
probable that with pioper manipulation some of the pottery clays, not 
hitherto used for the purpose, would afford perfectlv refractory materials. 

Pipe-clay {naniam. kharra. etc. I. so called in English from 
its being used for tobacco-pipes. It much resembles China-clay, but 
posse-ses more silica. Ball makes no mention of the existence of pip?" 
'•lav in India, but Moore {Man. Irichinopohj. 1878. 67) states that a 
tiiK' lied ot It occurs between Terani and Karai. Pipe-clav has also been 
nicnti'inc'i as a product of the Madras forests. [C'f. Madras Man. Admin-, 
18H5. i . 313.] An aiionvnious correspondent of Thr Madras II eel'h/ 
(April 2<i. 190.5) .stated that the clav used in the ornamental pottery of 
Kariucri m North Arcot was a lorni of pipe-clav. 

Pottery-clays. — The pottery-clavs of India minht be popularly 
a-'ortcl acc'.ii'iliim to threi- deerees of puritv. viz. . — [a] kaolin. China 
or porcelain clav; {h) ordinary white or udazed potterv clays; and (e) reu 
or tile ,iril fiowerjiot clav-. The third has perhaps been sufficiently 
ii.ilu ated above in i onnei non with brick and tile ( lav-, -mce most average 
uco'l bin k I lays mav be u-ed tor unglazeil pratterv. Kaolin, besides 
beii.u emploved for poicelaii.. i- utilised in the paper ar.'l soap industnes. 
D is -o.'i ill the harm ot I irne lumps of a white or vellowish-white 
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colour. It fills up the pores of the paper ami uives a smoother and 
more ahsorhent surface. [('/. Cross ami Bevaii. Pnjier- Dialling. 1900, I'.irti-miiaiig. 
197.] It IS formed bv the ei-jdxial disiiiteeration of felspar under 
the action of air and rvater. and coiismts essentially of a .silicate of alii- 
iiiiiiiiini. Its (pialitv depends upon it.s whiteness and freedom from the 
coarser micaceous particles. Althotiuh there is prohablv nowhere in 
India ail occurrence of the finest porcelaiii-clay. such as that of the south- 
western counties of Enehind. yet there are several districts where fine 
white clavs exist and are utilised for pottery. In fact the chief districts 
where such clavs occur are naturallv more or less identical with the localities 
whence the Indian Art potteries are produced. The lollowiinr brief state- 
ment iiiav be Useful ; — 

Ceramic Ware. — There are three classes of pottery ; — (<i ) Aboriyiiial Ceramic 
Work, {h) Hindu work, and (c) Miihaniinadaii work. Ceremonial usaye 
aniono-,t the Hindus requires that pottery, whether polluted or not. shall 
he thrown awav on certain specified occasions, so that there has arisen a 
larae trade in a cheap material where artistic developments would be 
superfluous. So far as the production of thi.s everyday domestic pottery r, .tiers 
IS concerned, the potter will prohablv always hold an important position 
111 village life. But even h' is beainning to feel the .stress of competition. 

(llaziiiv is unnecessary unless the ware he meant to hold water, and since 
artistic ware ha.s mainly been produced in the way of iiraiii or pickle jars, 
painted or lacquered pottery is ecpially serviceable and infinitely cheaper p.>mted 
than dazed ware. Indeed, with the exception of the tew e.xamples dis- 
( overed in association with the Dravidiuiis ot .South India ami the fragments 
of old pottery found in the Charsada excavations near Peshawar, there 
is 110 reason to suppo-e that dazed earthenware ve.ssels were at all used i,Ti,.zej 
in Imlia prior to the Muhamiiiadan coinjuests. The former of the two 
exceptions possibly is suggestive of the origin of the apparentlv spon- 
taneous art of glazing found at Vellore in North Arcot. Beyond the 
frontier of India, moreover, it has been recentlv >hown bv fstein (Ancient 
Khotari) that an advanced knowledge existed from perhaps the sei oiid 
century of our era. It is just possible, therefore, that the disi overies 
both 111 the south and north of India of old glazed potterv (and even of gla.^s) 
indicate Buddhist rather than Hindu work. But that the glazed pottery 
of India, as generally accepted by European f oiiiioisseurs, began with the 
Muhammadan trattic in coloured tiles tor mosques and tombs there can 
be no doubt. To this dav the village potter (k>in>h/ir) is nearly always ii... x.-mAaV 
a Hindu, ami he makes uiiglazed pottery, whilst the ceramic artist {kuzm/rir. 
kasfi'hjnr] is onliiiarily a Muhainmadaii (exce|it in such rare and notable 
casf^ as that of the Hindu kuzugdrs ot Delhi). Moreover the knzagiir 
often purcliasev from the village potter sun-dried ves.-.cls which he after- 
wai'ils onniinonts ami tires. It is a matter ot everyday knowledge that 
the glazed vessels of recent times, so pagerlv purchased by visitors to 
Imli.i, are hut spei ial adaptations gladlv pursued hv the Indian eraft^meii 
'vith the ileeadenee of the deiiiand for tiles. lu any ease all present-day 
glazed pottery in India (exi ept jierhaps the Vellore work) is Imlo-.'saraepnie ^ 

III design. Is made bv Muliaininad.nis. and. --old exelimivelv to Muhaniiiuidaiis 
or I'liristiaiis. Mr, Hughes Buller and IMr. (iupte reeeiitlv dl'eover..d a 
icflii ami rude < oi.rnvam e fur iiiaking potterv in Balm hi-tan. which seemed 
to nave been U'cil lor making glaz.-d-ware, sim e .•lagineiits ul sm h pottery 
Were touml iieai bv. Mr. Buller la of opinion that the iragment~ iu ques- 

1 
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tidi art- Persian ii. tO'-Liiique. a view supported bv the (_ir( uinataiice that 
thei'r are no reronD of an indiuenom Indian ula 2 iria art in Baluchistan. 
The modern demand for cheap Indian work is rapidly caiisimr a deteriora- 
tion from the orisinal tile models of former times. Fortunatelv the 
shape' of the ttimlazed and painted wares, platter', cookino-pots. water- 
jai'. eti .. are as vet uncontaminated by foreicn demands and hence 
remain oraceful and well worthy of study, alike by the aiitiquarv and 
the arti't. 

[^t. Birdwood. Arts Inti.. 1SS4, 3.S7— tl-S : Mukharji. Art Mayiuf, Ind., 

ISS.S. ■i.siS-lcj . Joiiru. Ind. Ait, LSSj. Xos. 9 and 10 ; l.SSO. X'js. li, 14. 16; 1887, 
Xos 17. 19. 20 : ISS-S. Nos. 23. 24 ; 1SS9. No. 28 ; 1.890. No. 29 ; 1891. No. 33; 
1892. No.,. 41. 42 ; 1894. No .‘.2 ; 1.89.5, No;, .5.5. 57. .58 ; 1897. No. 45 ; Mono- 
grriphs. Pottery and 'rlc-S'rare : — T. N. ilukharji. Bengal. 189.5 ; Maoonochie, 
Bonihay. 189.5; Dobbs. United Prov.. 189.5; Taw Seiti-Ko. Burma, 1894-5; 
5\att. Ind. Art at Delhi. 1903. SO-9.8, pi. "20 la).] 

Trade.— The value of the E.hErHtXiv.iltu&ivl PniykL.lTX (excluding 
earthenware piping) imported in lS&9-19(Xi was Es. 19.90.3(39, but it 
ro.se in the succeeding years, lu.til in 19(13—1 it reached Es. 28,00.038. and 
in 190(3-7 Es. 38.99.82-1. The Ldiited Kingdom usually supplies 50 per 
cent., whilst Belgium. Oeimany aiid the .Straits Settlement.s contribute 
between them about A.i per cent. The chief receiving provinces in 190(3-7 
ivere Bengal. Bombav and Burma, which took respectively quantities 
5‘alued at Es. 14.22.977. Es. 12.27.lu4, and Es. 8.93.767. A .small pro- 
portion (Es. 2,58.929 in 190(3-7. was re-exported and sent to Persia, Arabia, 
the United Kingdom. Turkey-iii-Asia. East Africa, etc. E.iRTHEXW.iRE 
p/prxi, (which is mentioned separately in ofth ial ^tati'tics) is imported 
from the United Kingdom, and in 1906-7 amounre.l to 31.347 ctvt. 
(Es. 2.16.81.181. most of it beiim received bv Bombav. E/.'/ca's .i.vzj r/ii''’ 
are taken bv Inilia. principallv from the Ui.ited Kingdom and into Bombay, 
Both in quantify and value the imiiort' im iva-ed hv more than 100 per 
cent, during the five vears eui.liiiu 19U3-4. In the nr.st vear of that series 
thev Were in number 3.(341.594. valued at Es. 2.14.255. and in 1903-4 
they were 7.135.872, valueii at Es. 5.16.61(.i. .Since then they have con- 
tinued to incrca.se to 14.922.191 (Es. 10.(54,56(.il in 19u6-7. India also 
import.s .a small quantity of < L.t Y. The amount in 19(.i6-7 was 56.889 cwt.. 
value'l at Bs. 9(3.557. and the countrv chieiiv concerned niav be said to 
be the Liiited Kingdom, the siippiv being consigned to Bombay. Bengal 
aii'l Burma. 

The total value of India:. A.iiV7-//A.vn'.4A‘A' (except pi])ing) exported 
ill 19'(G-, was only Es. 44.7 (j 9. ciiuslstirig of certain small ronsigiiinents 
from 5Iauras. Bombay ami Bengal to Cevloii and the L'l.ited Kingdom. 
1..1I: rilKXX \ Rh Vii'ixi,. not inciuiled in the above, is exported chiefly 
from Bengal to the Straits Settlements, The amount in 19(16-7 vas 
i,t39U iwt. (E'. 34.368i. The cxpni't.5 ot Indian luicks and tiles go 
priie ip.iiiv fiom Jl.nlras to ( 'evion. In 1899-19U(' thev were value I at 
Es. 6.8.797. and in 19n(i-7. E'. l.'.'3.314. 


D.E.P., 

II.. 378 - 95 . 
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CO.AL. Bali, yia'n. E-'ii}}, (rm], Jml,. Issp rj'.f— 119. .j)(2— (*td 1 3/tO'. 
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I'UI 18U7: Duii'tin, C-,,/ 7?e,. Ind.. m Jn.im. Sue. Jr/s. Feb. 191'-! 

Inn,. I, -St. Tt-ch. Erpte.. i;iu3, 31!)-77 ; al'O lln. Ueul. Siirr. Ind.. 19***j' 
xxxiii,. 241 ; Holland. Rn,-. Jihn. Proi.i. Ind.. 18u8— pciiig. m Per, Groh SdU-, 
L-i.. 19(1.5. xxxm. 17-45: 19(.'7. xxxvi., 66-71; .Mot. Mm. PrM. Ind.. 
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1S90 to 1904. etc, etc. The I'oythh, I’o/jala, J:odn^ loha, kart, shaai-kani, 
hocjqu, siiua hoqqa. iddaUiu nusu-e, hiidii-ye. etc. 

History. — Co<x\ ha? doabtie>< bt^eii known to theXative^ from time iinmeuiorial, 
but was neither mined iiur tr<i».led in imtil soutrht out by the early Eiir'>pean 
residents in India. Even at tlie pres-eiit date it is little if at all used in the 
purely indigenous indurstries, <ind hardly ever employed for dome-tic purpose-. 
But this state of affairs is perliaps little to be surprised at when it i- recollected 
that the tirst licence to dis for coal m England was granted by Henry III. in 
i23'J : it was then de-iignated >ea-coal.‘’ In 1300 the ii-e of (.oal in London 
wa.s prohibited, but in 13*d5 a trade had b»*eii organised }»etween England and 
France in which coal wa- exported and gram imported. About this time 
also Newcastle became famous for its coal, and for a couple of centuries at 
least fleets of ships s^nled from thence to -apply London and the other ports of 
England, as also Frmiee, Holland and Germanv. It would be beyond the -cope 
of this article to follow rlie growth of the European knowledge in coal or to 
narrate the discovery of the other coalaleposit- that tinaliy overthrew the supiv- 
macy of Newcastle. By 177b we read that Sunderland. Bjyth. Hartley. Durham 
and several other centre- ni Duh England and Scotland had commenced to 
exp(»rt coal independently of Newca-tle and .-f the charter^ granted to the 
original seat of the tiade. It was only natural, therefore, tluit the European 
residents in India, in the middle of the 18th century, .-hould liave begiui to think 
of a possible Indian '^upply of an article tliat had been proved of so great value 
ill their home countries. 


In 1774 arren Hastings granted a mining Hceu-e to two of the Company’s 
se-rvants, namely I\Ir. Suetonius Grant Heatly and iMr. Jolin Sumner. The former 
gentleman, we learn, had discovered c^»ai in '* the di-tricts of Bheerbho'‘>m and 
Pachete.” Mr. Heatly (son of the discoveier and original worker of the Bengal 
mines) tells the story of lus father's J<ibours. in an «u*ticle which will be found 
m the Journal or the Atkitic Socktq or Benoal {184*2, xi.. >ll-3o). Unfortunately 
the Coal Heatly produced was reported .i- beuig much inferior to that of England, 
and this circumstance. T«-gether witii the indifference of Lord G’niwaflis to 
measures calculated to de\*elop the internal resource- or })romote the external 
commerce of India, led lacconling to Heatly, jimior) to the neglect and apathy 
that characterised the drsC few year-^ of coal-mining in India. In 1777 Farqiiliar 
and .Motte asked permis-i'-u "to ii-.-re cannon and to cast shot and shell m tlie 
district of Jherria. lying between the river- Duinmuda and Burrakcr.” They 
gave as their reason for the -eleetion of that locMlity that it "ahouiuls in iron ore 
■ ind IS contiguous to the c.'al-mine- of Messr-. Sumner cc Heatly." Williamson 
( n f/i the East. 180S, i., 7. allude- to Indian coal, but ivuiark-: tliat 

the C'uinpany '' finds it easier to tend coal tr.-m Eugl.uid. as ballast, to their 
ar-enals abroad, wheiv quantities av^ »» ea-ion.dly u-ed in fu>ing metal- foi' 
casting ordnance-."’ Bat apjDarently about ihi- veiy time the London Directors 
of the East India Company had actually complained .4 the heavy charges in- 
volved by the indents for the coal made by their Indian representatives, and they 
accordingly recommended an inquiry whether charcc»al could not be suli-tituted ; 
and it not, they further recommended the tran-ference of the ordnance works 
to England. The Earl of !Minto wa- at the time Guvernor-CTeneral of India, 
and to his enlightened action may be attributed the birth of the pre-ent prosper- 
ous trade in coal. He directed that Indian coal should be -ubrnitted to actual 
b‘sts by the military authorities in India. Coh HardwK'ke accordingly per- 
lormed experiments Imt rep<»rted once more v*‘ry unfuv(uirably (dated >I<iy 

and the i-ui)je‘Ci of coal for a time dropped out of notice. But in IMI the 
-larquis of Hastings once nu)re urged on tlie Alilitarv Board the desirabihtv of 


a-certaming beyond doubt " whether tlie coal oi India was of a quality i-ali'u- 
lated fur the purpose of the forge.” His lord-liip announced tliat a fully rjuah- 
person would be appointed to examine the mines, who would be furnished 
With the necessary apparatus to make borings and who wouM for experimental 
purp(»ses procure a -apply of coal from such a depth to en-ure that it wioild 
represent the average cpiality. Previou- experiments were thus di-credited 
'l^^ingto the coal used having been obtained from the -urface and tliereiore much 
' '"-‘^‘^^Ji'a’ated. By this time we hear of a Gdcutta merchant having commenced 
uae Bengal coal, notwithstanding tiie unfavt-urable reports published by 
' 1^ ^hhtary Board. Coal wa-. in faet, being regularly conveyed by bwat down 
^ Daniuda river to Gilcatt.i, and it is therefore ii'-t t«j be wondered at that 
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the \'icHr<iy '•li'iiiM liav** orire mere ( fur a rlo-i’oULrh lU'iiurv. ]\[r Rupert 

Jl•lLO'^ <u'cor<linL:l\' u>-!it trom Eni^laml nu purp-i-t' to --x-iiiuiie tin- ReiikMl 
coaltiehU. ami In- report {w^ritten m iSlo) will ht-^ touml ni the A'^^xtik R^s^archfs 
(1833. xvm.. Itl3-7^1). Xee(lle'^s to -say tin's irave new life to tlo* Indian mme> 
and proved tliat indiftVreiice ami fib-struetion to th-^ \we of a new material ha<l 
moiv tu -say to the nnfavonrahle opiinon-s previnii-sly puhUdiod than the actual 
inferiority »d' the coal — at lea^t for many of the purpos-et^ lor which Englh^ 
coal was heiiij; imported. But in pas-iiiir it may be added that ^Ir .Toiler hmitself 
did not realise the full value of hi-i investitratiou-'. H*-* foretold increased pros- 
perity to ( alontta. through the enal he ha/l diM-o^'^ered beiivA a better and mnrp 
economical fuel for burnmir the Sylhet lime'<tone than the hrewood then m 
Jone^j apparently knew little «tf the threat ivvolution ^team wa-^ destined to 
effect, nor of tlie imperative ne.'e-s-sity of an ahuudant and cheap s-upply of coal 
for commercial and industrial pro'^perity 

^Ir. .Tone> received an advance from (hivernment of £4.<M)0. un easy terms, 
to enable him t<‘ work the inine>s. but in 18‘Jb he came utterly to grief. Fortu- 
nately a number of ('alcntta firms stepped into the breach Tlie first regularly 
constitute<l Indian mine under Eiiropoan siipervi'.ion anil eapit.il was opened 
in Bengal in 18*20 (Raniganj mine). In IS30 the output wu'^ 3u.0on tons. Still, 
little progress was made till the construction of the East Indiiin Railway m 1854 
tapped the coalfields. But even then the progress was but slow until the jute 
mills of Calcutta had been started and the other directions of manufacturing 
skill originated, that gave vitality to the Eastern capital. Apparently 1857-H 
was the tir^st year of specially recorded production, when *203.443 tons were taken 
fr*im the Indian mines and 0*2.083 tons imported. From that date tlie prosperity 
of coal-mining was assured. It became the direct expres'iion of a rapidly ex- 
panding modern commerce. This may be briefly exem])lifled. In 18(58 the 
output was 4.50,408 tons; in 1S7S. 0*25.404 ton.s in 1808. 4.608.100 tons; in 
1004. 8.348.561 tons: and in 1006, 0.783. *250 tons. Of these the Beng<il 
mines supplied 88 per cent. [0;. Moral and Mat. Pro<i. Ind.. 100.5-6. 114.] 
One of the difficulties experienced in this remarkable trade ha> been for the 
railways to keep pace in tlie supply of the rolling stru-k necesnarv. In 1885 
there were 05 mines, of which Op were in Bengal : in lOoo there were 286 coal- 
mines in oper.uion, of which 271 were in Bengal ; m loiib there wr.re 307. ut 
which 274 wore in Bengal. The number of mine- 'Uilv p.irtially represents pro- 
gress. on account of the tendeiu'v fi>r small mines to be Grouped together as a 
hinaller number »>f large oue^. The greatest development has taken place in 
the Raniganj field, owing t«.* the collieries being only 12n to 140 miles from 
Calcutta. Jlierria, some 40 miles more distant, has recently given evidence of 
having \ery likely permanently overtaken Raniganj. B\it 'no less vigorously 
have the Giridih fields been pushed forward. It can now lie affirmed that 
India is rapidly approaching the state of being able to meet all her own wants 
for fuel. The imports have been shrinking steadily for years, and m 1903-4 
were one-fourth of the quantity taken nine years previously. And of these 
imports Bombay — a province renmte from the Indian mines — citnsuines by 
far the major p-jrtion. viz. 148.311 tons out of a total of 17't.p:35 Tons in 1905 -(l 
E ngland. Australia and Japan <ire the supplving countries. But a new trade 
lias arisen, namely in coal exported to Indian Ocean port-> — a traffic that it 
Would seem is instantly stimulated and permanently strengthened by the 
strike.s and other aecidental caiLses which in Europe and .Japan tend to raise 
the prict* i^f i-oal. A vivid conception of the present magnitude and importance 
of tht' Indian coal industry may be had from the circumstance that in l‘.6)3 tlie 
output came to 71 million while the outputs of both Canada and Australia 

Were each ju-t under » million tons ; and the Indian production has since ri-ei. 
to almost 10 million ton.s But a still more .significant fact mav be added in 
conclusion, naniel\' that Indiiin coal is the cheapest in the world The average 
pitmouth price was m !!»02, R-^ 2-12 {3.s 8^.) and in 1906 R^. 2-15 (3.s. Udd 
per ton, while in the I, mted States the corresponding average price wa- 
5;^. 8|d. : in Au.straha 7^. '.W. ; in the Idiited Kingdom S.s 2p/ : in Ciermany 
S.-^. I0]d. : in Canad,i 9.s. : and in New Zealand lo.s u.7 An interesting 

series of articles on "Dear Coal" will be found ui T/n Tf-xtih Journal (May, 
July and December. lOOO) 

The arinu.-ii reports, eto , of the Indian ilinins; Aeiociation and tho-e fi 
Bengal (. hamber of (5)mrn<^rce are u^uallv of the greatest interest and value 
m stutiiig forth the progress ttr the disabilities ot the mining mdu-try. But u 
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raa\ be added u aie ei the early Earepeai. traveller' in India make 

aiiv iiientien id leal. print tn the lit't decade nt the IPrh cenriirv Till' i' 
abundantiy c'xeinplitied ley the ;?ileuce nt iMilbuni {Or i'oinni.. 1^13) and nt 
Mai'pherson [Hist Enrop Comm. I Hit . Isl2). tu'ea authnr.' who were certain tn 
have had chapter' nn Indian cnal and InUni'' reipurenient' in cnal had thc'e 
been questions nt public inipnrtance at the time in which they wrote 

OCCURRE^CE AND DISTRIBUTION OF COAL IN INDIA. 

Holland {Rpr. Min. Prod. Ind.. 1905, 1907) has fufiiislicd so l ompie- 
hensive a statement of India's coal re.souiyes that it is hanllv necessarv 
to do more than give an abstract of his opinions in order to brine the 
Bictionanj up to date. He cmnlines attention to the ciialtields ai tually 
being worked or those likely to be worked in the near hiture. The parti- 
culars that follow in this chapter are, therefore, derived very largelv from 
Holland's instructive and practical Reviews : — 

" Most of the coal laised has been obtained from the Gondwana sv'tem 
of strata in Peninsular India, where the coal-mines, beinu nearer the coa-r 
and generally withm touch of the main railway lines, have been develoi'i d 
more rapidly than those of the e.\tra-Peniusiilar Cretaceous and Tertiary 
coal-beds." The Gondwaua mines furnished in 1906. 93'56 per cent, of 
the total supply. It may be useful to exhibit the chief groups of mines 
categorically : — 

{/4) GONDWA.NA COALFIELDS. — 1. Raniganj and Jherria in 
Bengal. — Ranigaii] was the first to be develope<l and formerly had the 
largest output, but since 1906 the lead has been taken by the Jherria mines 
farther west in the Damuda valley. These mines are tapped by the E.I.R. 
and by the B.X.R. svstems. " The coal from the Raniganj field is mainly 
derived from .seams in the highest beds of the Damuda series, the lowest, or 
Barakar stage, being less developed in the e.xposures along the northern 
margin of the field. In the Jherria field the converse is the case : the 
uppermost stage has yielded poor coal, whilst in the Barakar .series there are 
some eighteen well defined seams of which the upper eight include enormous 
supplies of good coal. The two classes of coal present a well-marke'l and 
constant difference in the amount of moisture tlmv contain : the older , 
Barakar, coals, both in the Raniganj held and in Jherria, contain on an 
average about 1 per cent, of moisture, whilst the average for the vounger 
coal of the Raniganj series is 3-8 per cent, in the lower .soains. and neaily 
I per cent, in the upper seams. There is a corresponding, but less 
marked, difference in the proportion of volatile hydrocarbons, which form 
a larger percentage of the younger coals than of those at lower .stages in 
the Damuda .series." 

2. Giridih in Bengal. — The small pati h of coal-bearing Gondwaua 
rocks near Giridih is practically divideil between the Bengal Goal and 
the East Indian Railway Companies. The chief wealth of the held is 
stored in a 15-foot seam of good .steam and coking coal near the ba'e of 
the Damuda series. It has been estimated that the remaining workable 
supplies probably do not exceed 77 million tons. [G/, .Sai'e. (Ort'hh 
^oal Fields and Sotes on Methods of Worknej, in Rec. tieol. Siirr. Itid., 
1891. xxvii.. 86-1(10.] 

3. Bench Valley in the Central Provinces. — An interesting 'levelop- 
ment is the opening out of the Pench supplies. In 1905 the prodin tiou was 

.104: tons, and in 19(J6, 32.1(12 — in sjiite (adds Hollandi of the iniperiect 
raihsay tacilities. This field is of special value to the mills of Buinbav and 
the Deccan. 
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i. Mohpani in the Sarsinghpur District of the Central Provinces. 

— Thi'. l ollierv lias been worked since 1862 by the Nerbudda Coal and 
Iron Company. It has made little progress, but a new area some two 
miles farther west has been discovered and opierations commenced, 
iledlic-ott published in 1872 a paper entitled Xotes on the Satpum Coal- 
hi?in that should be consulted regarding the coal of this area. More 
recently Mr. C. J. Dalby of the Bengal-Xagpur Railway submitted in 
1892 a report on the Raininir Coalfield. Also Mr. (I. F. Reader, Mining 
Specialist, published (Mem. Geol. Sure. Ind., 1901, xxxii.) a more 
detailed account of these fields. 

5. Warora In the Chanda District of the Central Provinces, and 

about 62 miles south of Nagpur, has been worked .since 1871 by the State. 
About half the coal raised is taken by the G.I.P. Railway, the rest going 
to the cotton-mills and factories of the Central Provinces. This coal is 
liable to spontaneous combustion , and a large part of the field has been 
lost through fire. “ The IVarora colliery has been worked under dis- 
tinctly greater natural difficulties than those usually met with in Bengal.” 
“ The returns for labour at Warora, notwithstanding the difficulties arising 
from -water and liability to spontaneous combu.stion. show that the system 
of mining adopted permits of a satisfactory output per person employed, 
whilst the deaths due to accidents have been reduced to a low rate.” 
■■ Another three or four years will probably see the end of the Warora 
colliery, but, with the extension of the Wardha Valley line southwards, 
the e.xtensive deposits near Bellarpur will be opened up." Prospecting 
operations have recently commenced on the known thick coal-seams in 
the Wun district. Berar. These coal-fields are fully described by Hughes. 
[C/. Me?n. GeoL. l.c. xiii.. 1.] 

6. Singareni in the Nizam's Dominions. — " The great belt of Gond- 
wana rocks near the north-west end of which Warora is situated stretches 
down the Godavari valley as far as Rajaniundry. and at one or two places 
the equivalents of the coal-bearing Damuda series in Bengal are found 
cropping up from belfiw the Upper Goudwana rooks. One of these 
occurrences near Yellandu in the Nizam's Dominions forms the coal-field 
well known by the name of Singareni. The principal seam of coal, some 
•5 to 6 feet thick, being worked at the Singareni colliery was discovered 
by the late Dr. W. King of the Geological Survey in 1872, but mining 
operations were not commenced until 1886.” "Coal-mining at Singareni 
has been accompanied by a heavier loss of life by accidents than in the 
"eneral run of Goudwana fields.'' The opinion seems upheld that for 
steam purposes Singareni coal is considerably inferior to Bengal coal and 
is not a I okimr coal. These circumstances would seem largely to account 
for the slow progress made with this coal in South India. The Reports 
of the Hyderabad (Dei-cau) Company. Ltd., afford useful particulars 
regarding the mine. 

7. Umaria, Rewah State, Central India The Bilaspur-Katni 

Branch of the Bengal-Nagpur Railway passes through thi.s small coalfield. 

■■ The quantity of workable coal in this field is estimated at about 24 
million tons.” " The four coal-seams being worked varv from 3 to 12 
feet in thickness and dip about to the north-east. The mines were 
opened in 1882 under the direction of Mr. T. W. H. Hughes of the Geo- 
logical Survey and were controlled bv Government until the 1st of January. 
19tM>. when they were handed over to the Rewah State.'' Most of the 
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co.ll rai'Cil i.' -oM to the lu.liaii MMlaiifl an, I to tii.^ Beicaal-Naipiir Rail- 
wav 5 . [Cf. Ai'i>. Rept.^. Rt'i-afi State Colhee'e^. J-'^h9-19‘tS.] 

(8) CRETACEOLS A\D TERTIARY COALFIELDS.— ' The rouiia;er Younger 
coals are jiearlv all of Cretai-eous anti Tertiarv a--^. although some thin 
ami poor seams of I'pper Jurassie coal have oeen workerl in Kach. 

The Cretaceous be, Is occur in the Khasia and Daro iiilD of Assam, where 
tliev are found in small basi'.m i-’stir,£ on the Aivhteaii schists and cmeisses. 

The Cretaceous coals of Assam are neiierailv distinguished by the 
inclusion iu them of nests of fossil resin, and this character was noticed 
in the coal receiitiv discovered to the north of Shilioiis.” 

■■ Coal of Tertiarv aize is found in Suid. Raipnitana. Baluchistan and 
alont; the foothills of the Hiinalava. further east in Assam, in Burma, and 
in the And.imau an,! Nicob.ar Islands. The most frerpient occurrence is 
in association vnth nummulitic limestones, thouffh the richest deposits, 
namelv those in North-East Assam, are yotinvor. probably Miocene in 
aee. Of these extra-PemnsuIar helds, the ordv ones producinfr coal are 
of Tertiarv aafe."’ 

■■ On the whole, tlie votm"er coals, which ar,^ beiiio' worked in extra- 
Peniusular areas, differ ironi the Gondwaua co.tis iu containing a larger 
proportion of moisture and volatile hydrocarbcuis. and though as variable 
in composition as thev are iu thickness of seem, coals ar-’ obtained, as for 
instance in Assam, with a remarkablv low percentage of ash. and having 
a high calorific value.'’ 

8. Makum in Sorth-East Assam. — This is being worked by the As.sam Makum. 
Railways and Trailing Company, who commenced operations in 1881. 

'■ The collieries are connected, hv a metre-gauge railwav with Ihbrugarh on 
the Brahmaputra river, which, being navigalde. forms both a market 
and a means of transport for the eoal. The most valuable seam.s occur 
between the Tirap and Namdang streams, where, tor a distance of about 
five miles, the seams vary from l-j to 75 feet in thickness. The average 
dip is 4i i-\ but as tiie outcrops in inanv places are several hundred feet above 
the plains, facilities exist lor working the coal bv adit levels.” “ The 
<'oal has the reputation of being a good fuel, arel forms an excellent coke.” 

[C/. Mallet. Cou? Eic/d.s Xa'ia Hills. Assniii. in Menn'Jenl. Snrr. 

xii. ; La Touche. Coal Fields JoihVa H>lh. 1S'<9 : BosC. Eept. o» Urn- 

Rileng Coal-beds. Assam, in Rec. Geol. Surv. l-d.. i9Ml, xxxi. ; A.R.T.C., 

Ltd., Ann. Eeiits.. Nos. 1-21.] 

9. Shwebo District in Burma. — Coal occurs in various parts of Burma. 
Burma. 'Within the p.ist few years it has. lor example, been definitely 
ascertained that m the Namraaw fiehl (30 miles from the Mandalav-Lashio 
Raihvavj there tr" >“ams of lignitic coal 10 feet thick. [Cf. Jones, Notes 

Coal. I pper Burma, in Rer. (ieoj. Sure. Ind.. 1887, xx.. 170-93 ; Noctling, 

I pper Chindwui Coal-fields. 189'i: Priiuro.se. Rept. Frosp. Oper. in Te- 
nnsserim, 1891-2 : Bose. Notes on Geol. Tenasserim Vallei/, in Rec. Geol. 

Snrv. Ind., 1893. xxvi.. 118-64; George Scott. Upper Burma Gaz., ii.. 
pt- 1., 2.30-S ; Nisbet. Burma Under Brit. Rule and Before. 19<Jl. i.. 389-92.] 

10. Baluchistan. — Pos.sibly the most important coal-deposits of the Baluchi- 
^sst are those in Baluchistan, where, however, the disturl ed state of the stan. 
rocks makes mining difficult, expensive and dangerous. The best mines 

tre those of 8or (south-east of Quetta I, the Bolau and Khost. From 
die last-mentioned mine the output in 1906 amounted to 32.50<J tons. 

11. Dandot in the Jheium District of the Panfab. — Tlie Dandot Dandot. 
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plateau ot tlie Salt Eauae. The only valuable seam van>_‘> in thickness 
from 18 to o'd inches and forms a basin under the uuminulitic limestone. 
The mines have been worked by the North-Western Railway since 1881. 
[Cf. N.W.R.. Axil Rent. Workim/ Mines. 189i)-19u3.] 

12. Bhaganwala. — At the eastern end of the Salt Range — a seam of 
variable thickness also workecl by the N.W.R. \t'f. Baileii-Powell. Ph. 
Prod.. 1868. i.. 27-34; Morris. Hazara Coni. 1889 : La Touche, Bhagan- 
wala Coal Fields. Rec. Geol. Siirv. Ind., 1894. xxvii.j 

13. Miann-all District, about two miles north of Kalabagh. This is 
classed as .lurassic coal, but so far regular mining has not been started. 
More promising Tertiarv coal occurs at Maidan. 24 miles further west. 
\Cf. .8inipson, Rept. on Coal. Is Khel. in Rec. Geol. Sure. Ind., 1904, xxxi.] 

14. Kashmir. — The Jammu Coaltields — Tertiary ; commenced to be 
worked in 1903. M'ashed and bricjuetted Ladda coal would be nearly as 
valuable as Bengal coal, but could not compete in price. [C/. La Touche, 
l.c. xxi.. 188 : Simpson. Mem. Geol. Sarc. Ind.. 1904. xxxii.] 

1-5. Bikanir in Rajputana. — A lignite of dark-brown colour, with 
included lumps of fossil resin, occurs in association with uuminulitic 
rocks at Palana in the Bikanir State. In 1898 mining operations were 
commenced at a point where the seam was iouud to be 20 feet thick. 
“ The physical characters of the natural fuel form a drawback to its use 
in locomotives, but experiments recently made are said to show that 
satisfactory briipiettes can be made in which the proportion of moisture is 
reduced, and the fuel made less vulnerable to atmospheric action.” The 
proximity to railway demands seems likely to counterbalance the inferi- 
oritv ot this coal, of which the output in 1906 amounted to 32,372 tons. 

WORKISG OF MISES: Labour, etc. — Holland may be still further 
placed under coiiTrihutiou : ” Coal-miuing in India, from the point 
of view of labour, i.s cjuite ahead of all other forms of mining. The 
number of persons einploved daily has averaged 84,805 for the veai’s 
1898 to 1903." During 19<)4 the number rose to 92,740. of which 75,749 
were employed at the Bengal mines. The Bengal coal-mines thus took 
81 '7 per cent, of the total labour supply. It will not be surprising to 
those who know the habits of the Indian coal-miner to learn that the 
output per person employed is lower than in anv other 2iart of the British 
Empire except in Cape Colony, where cheap Native labour is large!}' 
employed. During the years 1901 and 1902 the outputs of coal per person 
employed in Indian mines were respectively 70 and 75 tons, whilst for 
the re^t of the Briti.-h Empire the corresponding figures were 281 and 28a 
toils. " ■■ An important consideration, naturallv, in every mining com- 

munity i^ the risk of life involved in the occupation. As far as coal-imning 
is concenieil in India, the industry, so far as it has progressed, has shown 
not oiilv a very low death-rate from isolated accidents, but also a note- 
worthy free<lom from disasters, which in European countries have (lone 
more perhaps than statistics to force special legislation for the jirotection 
of worker.s in ‘ daiiuerous ' occupations.’’ " The average death-rate from 
such accidents has been (I'dd per thou-sand emploved. while the average 
for the rest of the British Empire comes to 1'54 per thousand — in the I -It- 
1'24." But if the death-rate be expressed to the tonnage of coal raise!- 
India 'hown up in a much less favourable iiaht. New Zealand hean.- 
the list of successful miidiut from this standpoint with 1'47 persons kilkc 
per one million tons ot coal raised m 1902 ; Queensland 1'99 ; 
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Scotia 4'35 ; Unitcil KinuJom 4'42 : Victoria 4 '44 ; Imlia I'l'io ; Trans- 
vaal ]4'47 ; X^ctv Snurli Wales 17-67 : Cape Colony 24-16 ; Xatal 26-09 ; 
and British Columbia 09-48. India is thus bv no means the country in 
the British Empire that shows the worst result. 

■■ The almost universal practice in Indian coal-mines is to extract the 
coal on the svstem variotislv known as the “ bord and pillar." --post and 
stall,"’ or "stoop and room" system. Although this system in E-urope 
is fast being superseded by the more economical " long-wall method, 
yet, owing to the thickness of most of the Indian .seams, it is not easv 
to devise any more suitable plan ol working. It is undoubtedlv wastclul. 
for the pillars form froin 2.5 to 65 per cent, of the available coal, ami at the 
present time except in certain mines, where local-trained labour and efficient 
supervision are possible, their extraction L not even contemplated." 

Holland points out that the strong roof in the Gondwana rock', the 
freedom from di-sturbauees. and the comparative lightness of the over- 
burden are features of strength and safety not fully appreciated bv those 
-\vho have gained their exjJerience in countries where these advantages do 
not prevail. In the Giridih coaltield the system of working thick seams 
there pursued, which i.s a modification of the South Staffonlshire method 
suggested by Mr. T. H. Ward, allows of 9il per cent, of the coal being 
removed. Adamson {Trans. Min. and Mecli. Etnjin., 190.3. lii.. 202,1 has 
described fullv the " working of a thick coal-seam in Ben,gal. ” " In 

the Makum field a highly inclined seam. 75 feet thick, is worked also 
on a modification of the South Staffordshire .sy.stem of 'sejuare work." 
The coal is removed in two, or sometimes three se(-tion.s. the top section 
being removed first, and a parting of stone and coal being left uiitom bed 
between each pair of sections. In the Dandot and Kho.st mines, thin seams 
are worked in one operation, on a mollified ' long-wall ’ sy.stem.” 

PROPERTIES .A.\D USES. — It is difficult, if not impos.sible. to give a 
general statement of the properties of Indian coal : the two great geological 
groups already establi.shed differ in almo.st everv c.ssential, and. moreover, 
the coal varies not only between mines within the same formation but 
even within the seams of one and the same mine. Averages are therefore 
often very misleading. The late Mr. H. B. Medlicott accordingly verv 
rightly observ-ed, -- In both regions the ijualitv of the coal varies much, 
as in all coal-mea,sure.s ; but the best in both reaches a very high .standard, 
almost if not cpiite up to that of high-class English coals. In the Gond- 
wana (Bengal) coal the general defect is an excess of ash, and also in some 
an excess of moisture ; while in the Tertiary (Assam) coal the percentage 
of ash is low, but that of the volatile combustible matter high, producing 
a lighter fuel.” Medlicott then furnished a table to .show the results 
of various chemical examinations, and. as little of material importance has 
since been learned, it luav be here reproduced : — 
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THE INDIAN COAL INDUSTRY 

TLese average results, so far as averaces iao. vill lie found suffieiently 
i>‘a! tlie truth tor all practical purposes. 

The moisture and the ash are the chief detractive features of coal. 
" l»r. Saise {Rec. GeoL Surr. ImJ.. 1901. xxxi.. 104-7) calls attention, 
however, to the remarkably constant difference.s in the percentages of 
ruo'-'ture held by coals from the different geological horizons in the fields. 
In the case of the Barakar stage, which is the lowest in the series, the 
moisture amounts to onlv 1 per cent., while in the lower seams of the 
Eanigan] stage it averaues 3'81 and in the upper seams 6-86 per cent. There 
is a parallel but less pronounced variation in the amount of volatile hydro- 
carbons : in coal from the Barakar stage the average is 26'57 per cent. ; in 
the lower seams of the Raniganj stage it is 31‘70, and in the upper seams 
3 i!- 22 per cent.” 

In the Records of the Geoloqical Surcei/ of India (1904. xxxi.. 237-9) will 
be found certain results of the coal and coke assays made by Jlr. E. P. 
Martin and Prof. H. Louis at the instance of the Right Hon. Sir E. Cassel, 
on carefully procured samples from the Jherria and Raniganj fields. It is 
explained that the samples reported on had been taken from across the 
entire working face of the seam, and were not picked from a promiscuous 
pile at the pit mouth or taken from a particular part of the seam. Space 
c.uinot ho afforded to rejuiblish the tables in the original form in which 
thev appeared, but the following averages of the returns may be here 
given : — 
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' Sulphur. 

r’ho>[-' 

oni 5 . .Vsh. i Jloisture. 

Jlierna Coke . , 


7510 

i 0'05 

01 

7 •24-64 0-48 


(9 samples) 


Commenting on these results, Holland observes : " The beds in 

which the coal is now being rained in the Jherria field were long 
ago correlated by the Geological Survev with the Barakar series of 
the Raniganj coal-field, and it is interesting to notice that the low 
pei'i eiitage of moisture recorded by Saise in the coal of the Barakar 
-series in the Raniganj field is characteristic also of the Barakar 
coal in the Jherria field. In the case of the Barakar coal from the 
Raniganj field the moisture amounted on an average to I'O per 
whilst in the case of the.se Jherria coals the average for moisture is 0'90 
per cent.” 

A comprehensive report on the composition and quaUty of Indian 
coals, by Dunstaii, will be found in the Records of the Geological Survey 
of India (l.c. 1906), where complete analyses of coal from all field® 
above mentioned (excepting those recently opened) are recorded. 

Ill a recent practical experiment conducted with Seebpore coal at 
the National Jute Mills, Calcutta, by Mr. F. Grover of Leeds, it was foim 
that that particular coal would evaporate 7'97 lb. of water, equi''®^^'^^’ 
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had certain coiidirions obtainable in Eiialaiid prevaileil, to 8'5 iin The 
corresponding efficiency of the best Cardiff coal, it is believed, is but b lb. 
This result has been hailed by certain Indian newspapers as a new dis- 
covery of the greatest public interest and value, and one which relate.' 
completely the unfavourable opinions often upheld regarding Indian loal 
in general. From the remarks already made it may have been infeired 
that for many years past it has been recognised that the finest Indian 
coals are little inferior to the best English and Welsh. But laboratory 
results are theoretical more than practical, and Mr. Grover’s experimeiits 
are therefore of considerable importance. He has shown, for example, 
that the assays revealed the percentage of ash to be ll'o, while in the 
practical tests it came to ]6'7 of the original weight. This is the .'X- 
pression of the practical difficulty of tiring, and .similar instance,' exist in 
other directions without invalidating the relative value.' of (hen.nal 
assays. But so important is this question of ash that, as pointed mit bv 
Grover, a .sample ot coal could be carried .31 mile.s farther than duotlier 
with which it was compared without exceeding the cost per ton ot its 
combustible constituents. 

TRADE.— Production and Supply . — In 188.3 there were hut two 
localities of Indian coal-production, viz. Bengal and the Central Pro\inces. 
and the total output from the mines in these proffime.s came to only 
1,315,976 tons. Ten year.s later there were nine Indian centres of produc- 
tion (Burma, Assam. Bengal, Central India. Panjab. Baluchistan. Central 
Province.s. Nizam’s Dominioii.s and Madras) and the output had been 
doubled {2,562,0<)1 tons valued at Rs. 86. 20.278). Still ten years later 
(1903) there were ten centres of production (Madras had disappeared and 
Kashmir and Bikanir had been added), but the output increased to 
7.438,386 tons, valued at Rs. 1.94,95.741. These figures speak volume.s for 
the mining enterprise of India, but the low price obtained (3.s. SJ. per ton 
at the pit mouth in 19o3) probably indicated that until the metallurgical 
industries have developed into important consumer.' of coal, present 
production may be liewed as approaching the limits of demaiiil. But a 
hopeful sign of the suitability ot Indian coal for all ordinary inihrstrial 
purposes is the downward course of the imports oi foreign and thc 
upward tendency of the new trade in e.xporting Indian coal. This view 
receive, s confirmation when it is known that the increased productmii 
of the Indian mines has been on a higher ratio than nece"irated bc 
the enhanced demands of the railway the export.', so that ve are 

■warranted in coiicluding that the industrie.' of India have made a 
substantial advance within the period in question. 

Foreign Trade . — The record year in the imports was 188''^-9. when 
(including Govcrnineiit Stores) India drew from foreign countnc' (ii'.U'tly 
the United Kingdom) 877,843 tousot coal, coke an<l patent fuel, valued at 
Rs. 2,0(J,95,]05. Five years later (1893-41 the imports were 391 .<hj 7 ton,', 
valued at Rs. 1.03.52.699 ; in 1898-9 thev had decrea.sed to 379,225 toil-, 
valued at Rs. 73,60.786 ; in 1903-4 thev were onlv 206.829 tons, valued 
at Rs. 38,66,882 ; and in 1906-7, 262,286 tons, valued at R.s. 49,47.44.3. 
Thus there can be little doubt the imports have given plac,- to loial pro- 
duction, and obviously so when in 19o;5, 7,438.386 tons of Indian co.ii were 
supplied for about the same sum as fetched onlv 877, 84.') tons ot foreign 
toal in 1888. 

The following shows the Imports and Exports ot Coal. Coke and 
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THE INDIAN COAL INDUSTRY 


Put'itit Fuel diirinu the years 1897-8 to 1906-7 (in('lu<ling Government 
store.s] : — 


Yf \r.. 


Lmpi'RT" in Tun-'. 

i:xpr«RTs IN Tons. 

iSDT-s 


279.407 

213,146 

ls!IS-<J 


370.225 

327,207 

Is'l'J-lOOO .. 


481,190 

304,887 

I )0- 1 


142.497 

542,023 

lMol-2 


'2S5.780 

325,047 

l',)0-2-3 


22S..s92 

431,801 

1903-4 


209.829 

493,070 

1904-.'i 


27.5.205 

594,251 

lUii.-i-ii 


189.911 

837,251 

190li-7 


292.289 

940,054 

Averaoe . . 


272.489 

520,873 


In these returns each ton of coke has been counteil as li ton.s of coal. 

It has been ur>iecl that the above figures are unimportant when contrasted 
with present production. That may be quite true, but only so long as 
it IS recollected that the imports are now just one-fourth the quantity of 
those in 1888-9 and that the exports have now (1906-7) exceeded the 
transactions of the record year of imports. As illustrative of the normal 
direction of the foreign traffic, it may be explained that by far the major 
portion of the imports comes from the United Kingdom. The analysis of 
the total .supply in 1906-7 would be a.s follows ; — from United Kingdom 
227. lo8 toils : from Japan 4.505 tons : from Australia 25.863 tons, and 
from all other countries the balance. The receiffiiiu primnce is Bombay, 
which ill 1906-7 took 220.751 ton.s out of the total (202.286 tons). Of the 
expotts, Ceylon ami the Straits Settlements are the most important foreign 
recciffiiiu countiies. Out of the total exports in 1906-7 Cevloii took 404.149 
tons and the .^traits 293,788 tons, ami these figures approximately represent 
the relative demamls of the countries nanieil durim; the past five years. 
Practically the whole of the exports are made from the port of Calcutta, 
which being near the Bengal fields is the natural centre of distribution. 

To dream of a future of greatly expanded foreign export of coal from 
Imlia does not necessarily involve the acceptance of a literal fulfilment 
ot Horace Walpole's reputed prophecy that England will be some day 
conquered bv New England or Benuai.'’ An export trade has become 
an established fact and one ot great possibilities. His Excellency Lord 
Curzmi, after inspectiim a portion of the Jherria Coalfield, addressed a 
coiiip.iiiv ot gentlemen interested in the coal-raining iiidustrv on January 
22. 1903. .Speaking of the foreign trade, his lordship said : — " Indian 
coal I an hanllv be expected to net beyond Suez on the west or Singapore 
on the east. At those points you come up against English coal on the 
one siiie ami Japane.se coal on the other. But I wish to point out that 
there IS a pretty exten.sive market between, and I think that Indian coal 
.should make a ino.-t determined effort to capture it."’ 

Coasting Trade . — The toreinn export.s represent, however (on an 
average i but one-fonrth the total exports bv sea troin Calcutta. Tfi® 
other port towns of Imlia itself draw verv largelv on Bengal for cohl 
Bomba'- is by far the rao.st important receivinn port : in 1905. 1.067.779 
toll' were eon.siirned to the western eapital. Then l omes Rangoon, which 
111 190-5 took 361.-5i2 tons of Beiiiral eoal ; Karachi. 343.406; JIadras, 



LtJCAL TRANSACTIONS 


COAL 

Trade 


1!);».425 : Ooa, 21.228 ton.s, eti-. It is bv seizin" tliis interproviiirial trade 
that the Benual mines have so effectually curtailed the foreign imports. 

Rail-borne Traffic. — But it must not be forgotten that the figures 
i|Uoted are neither the total exports from the Bengal mines nor the total 
receipts of the towns in question. Large qualltltie^ are carried by rail 
and river, and of course from all the other mines besides those ot Bengal. 
The figures reviewed are alone those of the traffic bv sea. The total 
transactions by rail in 1906-7 came to 7.648,688 tons. The corre- 
sponding returns lor 1899-1900 were 3,921.623 tons. Calcutta drained 
in 1906-7, 0,353,013 tons, all but 1.868 tons being from the Bengal 
mines. The United Prothnces of Agra aii<l Cudh in the same year 
received 688.507 tons, chietlv from Bengal. This represents the 
manufacturing enterprise of Cawnpore mainly. Bombay Presidency 
obtained Bengal or foreign coal from Bombas town, but over and above 
fairly large quantities from the Nizam’s Dominions, the Central Provinces, 
Bengal and Rajpiitana. Madras Presidencv procured its coal from the 
Nizam’s Dominions and the Madras ports (and therefore x-ery largely 
Bengal coal). Lastly Mx'sore State drew on the Madra.s ports, and 
consequently consumed Bengal cogl chietlv. Tlie bulk of these rail-borne 
transactions, it may be pre.sunied, are concerned with the internal in- 
dustries, .since the raihvavs derive their supplies direct from the mines, 
which are often owned and worked by the railway companies. 

OUTPUT OF THE lyOlAS ,M/.V£S.— It may suffice the purposes of 
this abstract of iiiforniation regariling the location, e.xtent and pros- 
perity of the Indian mines to furnish a collective statement of the production 
tor all India : — 
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With a view to supplv the names ot the chiet mines, to exhibit their 
classitieution both geologicallv ami geogr.i))hii’aHy and to demonstrate 
their output, the following fiuther statement niav be given : — 

Output of the Gondwana Coalfields for the Years 1901-6. 
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Output or the Gondwsna Coalfields for the Years I90I-6 — ■ - '</. / < 
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Coal-gras : Coal-tar.— It is exceedingly dilficuit to obtain infonua- 
tiou ri.L;ati.iinu th./ iia .rk^ ot India. In tlie Financ 'd am! t'ornwercM^ 
Statisticis publi^iie.l hytln- (lovernuient of India for 1904 i more recent fieures 
are not 'ivailablo). n;.-i.tni!i i- made of two ga^-v.-orks. one in Calcutta, the 
other in Boii.bav. The— uave einplovmeut to pennon'. It is believed 
thfi’e areotiiet nU'-woik^ i.,-ie and there all over the counrrv, but mo'tiv 
of :i pi ivete natur.'. a vi tli'-ielnie not returmnl under Larger Industrie'. 
It i~ undier-tood ai-o trar Enuiish coal ie lai’u' L-, i- not exeiiisiveiy, 
eiiijdoveii in uri'-inakii.e. ;.i;n the uv-product.e of tlit-'e works are douijt' 
Ic" iti-po-eil oi bur art- not voiked up to the e.xtenr eiistoniarv in Europe- 
The ( oai' niO't euiti .1 ar- < okinu coals that Imrii '.vith a loim rlaiiie. 

In the I ir,' ■ ii^td.eti'i.L of coal ami in the manuiacture of illuminating aaS- 
volatiie probim r- ai^ -j! 'ainedi that condeii'e and separar-.- into (a: a water- 
lii[uidi and {hi a in..--. The forinei is one ui the chief source' of 

ainii.onia .imi if- suit' m- _• Alkalis, p. I8i. ami the latter constitutes coae 
tar. ( F- u' II -Jn, . ,e. Pinus. ii. ^rii >. - The avera'-e result' with rood coa. 
are— ut' liw per cert.: . n.n- otiiacal Inpicir li'l per cent. ; rai -J'd P'*- 
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cent., uihI eokf i por. cent. From coal-tar may be prepare'! bei:z'='i;e 
(the commertial bniizol). iiaplithalene, anthracene ami phenol, a.-o ['it' L. 
Briefly it mav be said that benzene can be converted into aniline, 
naphthalene into uidteotin (indiao). anthracene into alizarine, and ph.-U'jl 
into carbolic acid. The reader ivill find numerous technical works that leal 
with these substance' and their manufacture. [CL Blount and Bloxani. 
Chem. for Em/ih. ami Matitif.. 19(H), .5.5-87 : Raw.son. Rarduer and Lay- 
cock. Diet. Dije.}, Mar'lnht.^s, etc., 1901, 93-110.] 

The coal-tar colour' may be spoken of as discovered by Dr. (the Lite 
Sir) \V. H. Perkin in 185(5. He was then eneaued in a studv of the '’. n- 
thetic production of nuinine, when he noticed that aniline on beiiiLi o.xidised 
save a eolourina matter. This he produced separately and to the 

trade under the name of " Mauve." This was the tir.st of the lom; series 
of colours destined in a remarkably short time to revolutionise the tinc- 
torial industries of the world — the Aniline and Alizarine Colour'. The 
influence of these modern mineral dve.' ha.s bt-en more destructive to the 
tinctorial and textile industries of Inclia than is commonly supp'i'e'l. 
They have depraved the artistic feelino.-, of the people, and demorahsed 
many of the indiuenous rraft.s. But it douiitloss can be upheld that the 
advance.s of modern tinctorial science have, in their ultimate issue', been 
in reality more coii.'tructivo than destructice. The majority of the Iii'lian 
vefjvtablo dyes are fleeting, especially the yellow.s and greens. The best 
colours are the reds and blues. All Indian dves are relatively expeii'ive 
and troublesome, and one of the most inimiuont modern daiisers lies in 
the fact that there are ,uood and bad. cheap and dear, fast and fleetiiis; 
qualities of the coal-tar elves. It has been in fact computed that there 
are at present about 2 .(.h,h) distinct colours ot this kind offered for practical 
use. the manufacturers of whi'.h are often prepared! to send expert du’ers 
to the workshop.' of their customers in orler ro instruct the operatives 
in the technicalitie' of the dives they sell. Recently ir has moreover been 
proposed that a '' key-board" ot colours shoiildi be e'tab!i<hi'di, with tix-di 
numbers for each 'Ladie. so that the buyers ot Iiiduan ucjods mav be aide 
to dictate the colours to be Used. This mav be d''s!rabie 1 .it cerrain < uin- 
inercial traiisactioii.s. but with the art cratts it i- likelv to prove perm., ious. 
All the tamed natural dyes and tinctorial condii Lations ot ludiia have been 
alrea.ly imitated and their vernacular name' "iven ro the fabrii atml 
<oal-tar preparations (e..y. Peori dye. p. ’755). so that nothiuu is left iindene 
that could e.xpedite the complete overthrow of the in.huenous cratt'. Tiiis 
stareineiit i.s abundantly ujiheld bv the nuunis of the import'. Th'» 
Anilines anil Alizarine.' received by India were in 1875-7 valuedi ut 
R.^. 4.6(.i.266 : in 1885-7 they were Rs. I().08.(t3-t : in 1896-7 Rs. 5i).53.l'.55 , 
ill 1903-4 Rs. .se ( 17 opj ; iji l9()5-(; a slight decrease, namely to 
Rs. 75. 71. .314: and in 19()5-7. Rs. 74.92.7ot. In another arti. le (under 
Indigofera. p. 583) mention will be loiind ot the prcigress in .syntiier....il 
production of indigo. 

Coal: Coke. — -4.u inferior quality of coke is obtaiieid as a i.y- 
proiluct of the gas-works. It .'houkl not contain more than lo pi-r . ■ i.t, 
'oh : it is useful for burning eeinent and lime, or for doniesri' purp..-. '. 
onen coal is earboiiise<l in ovens for the express purpo'i o! ivro'lu.mg 
C0K». larger cuuiiitines are tmed than diiruig gas-making. Cuke ti.e 
Uiain product, not the by-produet. The coke is thcrefure superioi b,;, one 
9 Las a higher calorific value, faking coal' ar- t! O'- best stnr .i lor 
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cokiuLt br^'-a’ise form a compact coliereiit coke, but mixtures of 

cekiuu and reui-cakinff coal cau be successfully carbniiised. [Cf. Blount 
and Binxain. J.c. So.] 

For mai'.v vears past the Raniiraiij. Jherria and (liridih mines have 
manutactured coke. Their output cvas in 1902 returned at 128,910 tons, 
oi which Raniuan] produced SO.fW'Kl tons. Coke-makiny is a most im- 
portant industrv. ami one in which the future will doubtless record muoli 
progress. Ir means the profitable utilisation of coal waste, and the ac- 
compaiiviny prosperity of the inetalliiruical industries. There are two 
cpialities. ■■ hard ” and ” soft.'’ Wanl (Rec. Geol. Surv. Inch, 1904, 
xxxi., 92 et .w.y.) has recently published an interesting paper in which 
he nrues the necessity of introducing improved methotls of manufacture 
of coke with a view to recover the valuable by-]iroducts presentlv being 
wasted. Commenting upon this paper, Holland has explained that 
the bai'kwardness of India in thus matter proceeds from the limited de- 
mand for coke for metallurgical purposes. ” At present about 300,000 
tons oulv of Indian coal are converted annuallv into coke, though a de- 
mand will naturally increase with the development of metallurgical in- 
dustries. Even as matters stand at present Mr. IVard has shown that 
tlmre is good ground for assuming that the additional outlay necessary 
for closed ovens of the ' recovery ’ as well as the ' non-recovery ’ type 
wouhl he repaid. Assuming that the coal used for coke-making in India 
contains on an average O'T-o per cent, of available nitrogen, the present 
svstem of manufacture in open oven-, means an annual loss of 2.250 tons 
of nitrogen, sutfirieiit that is for the manufacture of Ifi.tilS tons of sulphate 
of ammouia. which at £13 a ton is worth £137.969 or more than 20J lakhs 
of rupee-." A' showing the full value of this contciiTion it may be men- 
tioiieil that it has been ascertained that .lava importeii in 19(tl. 2i.700 tons, 
and ill 19»i2, 23.4UO tons, of sulphate of ammonia to be used as a sugar 
fertiliser. 

Experiments recently made on a large scale in Denuany and America 
have confirmed the conclu-ions referred to above with regard to the suita- 
bility of Bengal coal for the recovery of ammoniacal bv-products, and 
arrangements are now well advanced for the erection of recovery-ovens 
on the Giridih. Raniganj and .Jherria fields. With a view to iniproHng 
the local market for the produot.s, experiments are being conducted 
by the Agricultural Department to test the -iiitabilitv of ammonium 
sulphate for Indian sugar-cane and other crops, whilst to meet the 
probable demand for .sulphur the Geological isurvev has organised pros- 
pecting operations on a large seaD in connection with the copper sulphide 
deposit- known to occur within ea-v distance of the coalfields in Bengal. 

BiU to conclude these remarks on coke, it mav be observed that so 
mu'-h has bt-en written on the subject that to give even the more 
useful refereuees Would occupy mui-h -pace. The Jmirihd o/ the Society 
nf ( 'hemicn! hnbiMru teem- with de.scriptions of methods, apparatus and 
proce-ses in all countrie.s. Similarlv, iniuimerable pa-sages occur in these 
journals on the ib-tillation of coal ; on gas-making ; on the gaseous 
products of coal ; on the relation of petroleum to t'l.- hvdrocarbous ot 
r oal ; on the intiuenee of lime on co.d j on the determiti.'tion ot the nitrogen 
in I oal ; on cdal-tar ; on amnioui.i. etc., ete., -iibje ts intiniatelv a-- 
-o, iated with the future ot the Indian coal and coke -'inplies. [Cl. Weeks, 
d/un. o/ 1892.] 
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UTILISATIOX OF COAL WASTE 

Coal: Patent Fuel and Briquettes. — lu roiHiet tion Avith th*^ 
obsorvatiuns aliva<lv made reL^ardina Bikanir. Ku’-limir and other (.oals it 
ha^ been explained that an iixlustrv ha'^ been ortfanised in the production 
of briquette^ from the^e inferior < oaK. overcomes their exco'^sive 

nioi'^ture and makes them us^*ful fuels. In Europe and America brifpiettes 
are produced in manv <liffereut wavs and of widelv <lillerent materials. 
It Avould be beyond the scope of tins wmrk to deal with all the forms of 
briquettes, but the subject receives interest in India through the possihilitA' 
afforded of utilising coal Avaste nn<l Avorkinn up inferior coals. 

Other methods of utihsinu tin' Avaste ciiai and bituminous materials 
might ]>e mentioned, sin h as the nianuiai ture (d Avhat i^ knoAA'ii as 
“ Avater gas,' ‘'mond ga'^ " or "heating gas.” \('f. Intp. Iitsf. Tech. 
Repts.. 1903. 34:0-t).] The coiu'ersion of the accuuuilation of combustible 
Avaste material, near the Indian mines, into nnis and finalk' into electric 
pOAver miuht become of intinite A’aliie not oiiW to the mines but to 
luunerous postil de future iinlustries hkeh' to be originated in their 
immediate vicinitv such as chemical AA'orks. potteries, etc. 


COCCUS CACTI, Lhiit. : Mdburn. Or. ('o/pth.. ii.. ; 

Proc. Board Aqn. Madras, Xov. IS, 189-3. Coccid.e, The Cochineal' 
insect. Scharlach-AA'orm, kir^nddyai. kinoaz. Ltranda, I’irta, etc. A 8cale 
Insect natiA'e ot Central and South Aineri'-a. Mexico. Guatemala, etc., and 
distributed hv culti\'ation to the West Indies. Teneriffe. the Canary 
Islands. Algeria, to some extent even to Spam and also to Ja\a. India, etc. 

There are said t<i i)e tAA'o forms or <|u<ilitiev ot this insect, the r/rana firia and 
Qrciftu ;9tri.9. The former generally -.p<»keii of us th^ cultivated and the 
latt^T A5 the \A lid cochineal. Tht^ ctiltivated iii'-e* t is both larger and more A'aluahlo 
than the aaoUI, hut Avhether these are distinct species or only races of the same 
inse"t cannot even now be said to have het-n detinitely settled. The i/ropa ftpa is 
reported to >)e a natiA-e of ^le.xico. whilst tlie (jrana comes from 

^iouth America. As against all thi« c<»nfusion r>nly two i.ert.i!n ta<‘ts can }>e 
'Ct, the first beinu: that recent and properly authenticated attempts to cuitiA.ite 
the true yrana pna in India huA'e utterly tailed ; the ?,eoond that on three 
"ccasions a {possibly >jrana ha'>. 'o to -'peak. }»roken I 00-.0 

in India and utterly destroAed the thrtaiahout laige tractv of the 

f’ountrA*. 


file Cocliineal insect was disc.»vere*l by the Spaniards in 3Iexi( o in 151S 
dnd made known to Europe in 1523. hut it wtis not until 17h3 tlait Leeuweiihoeck 
expuied the error of regarding the insect asa '-.-ed {qrana). It is just possible that 
the Fortuguese m.iy haw attempted to mirodvice it into Imha in the iTth 
feiitury. since in ITSii Dr. Ander->on of ^lailr^i" sent u* Sir .bweph Banks specimens 
"t a dye-A'ielding « o<-vn*( which may have been a form of cochiucal : .ind tliis seems 
to Lave (leterinmed the East India (Vunpany to ende,i\our to mtr(*(liue the true 
insfct. Accordingly in Captain Xmlson (Koyie, Prmi. Ind.. IS4U. ( 10 ) 

Tonght trom Br.izil some leavt-s with the in-'t‘cts slid adhering This 

A'<is .ipp.ireiitiy, lioucA'er. tlie qrana •^qh-rstrii^. But, as already stated, rliero 
o no knowledge of iJie acclimatisation of tlie qrana finn m India. 1 may express 
indebtedness, to Maji>r D. (I Crawtord. I M S., for liavmg called inv attention 
["3 in Seton K<irr's Si lnq mns ‘ram fh' (’niri/tfa Uiiziffctr (ii . (lo2) : — 

A'O. i(»th. 1 < '.Ml Risiiva advertise- tor -.de ‘that fUf .i-ant <m<l well-known 
'^liia of Ki-,.,nra, about 50 bighas of ground and 120 bighas tu Xepaulry, iiiiiy 
panted and now ready to receive the msf-et.' The veh-known vilhi naiy liave 
-*eeu \\ Ha-rings' lajust* <i,t Kisbra. ' it is not known wlietlu'r a pun iM^er 

but there is no doubt that about the tune mdu uted, Indian 
I'M >lic opinion was greatly conecnied witlj the pro-pect f>f a -,iti-iaf torv .leclima- 
-i-aTioii ,,f tlie true cochineal The t-hnnical aebievement- • f -ul ee' aient 


LJinnicai aeUieveinent- • i -ul ee- juent ye.irs 

’biiteratcd. hon-ever. all mtere-t m the dve. ainl Kislira I-; no more 
'- p'^'ular report ioit a jungle ot (q^untia am! orlior weed- 'J '- F Bi.indr. 

resume flora E^•;. diaovu- f >><*. and Iln-Td or IsTl, 2 {(.'•-..Iniieai 
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THE COTTON PLANT 


GOSSYPIUM 

OBTUSIFOLIUM 

Indian "Wild Cotton 

could be called a high-grade kdhnami, his nearest approach to that being a speci- 
men that might be described as the wagria cotton of to-day. 

To conclude this account of the forms of fc;. XnnUiug, it may have been 
observed that I have not attempted to describe the races that might be men- 
tioned as examples of each of the great groups, Xnrlnm. Bant.HoJi and Wmo- 
layaiia. But it is next to impossible to furnish descriptions that would be 
intelligible to persons who have not a personal acquaintance with the living 
plants. To the cultivators of India they are, however, often of considerable 
value. Into one or other of the varieties of G. Xnnhiiig have to be placed 
all the yellow-flowered pereimial cottons with thick leathery, broad, five-lobed, 
imperfectly cordate leaves, having three glands and large ovate acute, thick- 
toothed bracteoles. 


D.E.P., 
iv., 27. 
Indian 
Wild 
Cotton. 


Feral 

Condition. 


Indian 

Long 

Staples. 


G. obtusifolium, Eoxb., FI. Ind., 1832, iii., 183 ; Todaro, Eekz. 
Cult, dei Cot., 1877-8, 129-30 ; Watt, l.c. 139—13, tt. 19, 20 ; G. kerhaceum, 
Aliotta, Riv. Crit. Gen. Goss., 1903, 67. 

A shrubby very ramous plant with small leaves, having three, more rarely 
five, obtuse entire lobes, stipules falcate ; bracteoles entire ; capsule ovate, cells 
3-seeded ; seeds free, clothed with firmly adhering short greenish-grey down, 
under a small portion of ash-coloured wool. A native of Ceylon, but not culti- 
vated. Flowered during the rains and cold season in the Botanic Gardens at 
Calcutta, where it was cultivated from seed obtained from Ceylon of a plant 
reported to be there wild. 

The above, very slightly abbreviated, is Roxburgh’s original account of this 
species. The additional information available may be said to consist of amanuscnpt 
coloured drawing made under Roxburgh’s supervision and named by him, the 
origmal of which is in the Calcutta Herbarium, and an exact copy in the Royal 
Herbarium, Kew. It is, however, the plant called Hf>rhareum by most 
who have described the cottons of India and Africa, and is the €t. hir^nUtm. Linn. 
Herb,, but not of Linn., Sp. PI. Roxburgh was apparently not aware that it 
was a wild plant in Khandesh and Gujarat, nor that it was the type of 
important cottons of India. Under the name herbaceum he describe the 
plant now accepted as u. var. and linked that with 

Xnnking (China and Berar Cottons), but kept all three distinct from •**«»*' 
foiintn. [Xo plant that could be supposed to correspond with o. 
is, however, mentioned in Linn, Sp. PL ; in FI. Zeyl. ; in Burmann, ’ 

in Rheede, Hort. Mai. ; nor in Ruraphius, Herb. Arab., etc., etc.] Lastly, Tnme 
says there is no indigenous cotton in Ceylon. . , . v 

Habitat — A distinctly Oriental species, the various manifestations of w 
are met with in India, Ceylon, JIalay Archipelago, Philippine Islands, 

Upper Egypt. I have in India repeatedly collected a hi ^ 

self-sown condition, tind was, I believe, the first person defixutely to sugg^ ^ 
identity with €r. obtuttifaiittnt. It occurs, for example, here and there , 
Kathiawar. It is fairly common in the hedges of Gujarat, and was ^ i 

in Khandesh and in the Deccan. If in all these instances it has to 
as but a survival of former cultivation, there would seem every ^ 

in some of its known habitats it has existed in the feral condition for a ' 

years, perhaps centuries. Further, the plant is perfectly easily recognised 
all the other Indian cottons, though certain states of x**nking com© 
near to it indeed, if such instances are not hybrids between the two jjj 

the plant does not seem to be confined to India and Africa. bribes 

the Island of Ticao, Philippines, and the label attached to his specimen ©s 
it as “ wild.” So also Dr. A. B. Meyer found it in the Malay Archipcmg©* 

CuJtivated Forms . — To distinguish the cultivated forms to 

species, from those of Africa and other parts of the world, it may be u" 
group them as embraced under a special Indian variety as follows r-— „ 

Var. Wightiana, Tra«, l.c. 143-53, tt. 21, 22; G. Wightianum, Todaro, y • 
dei Cot.. 1863, 47-51 ; also Relaz. Cult, dei Cot., 1877, 141-6 (in . 

ff. 1-9; G. hirsutum, Linn... Syst. A'a«., 1767, ii., 462; also in Herb., non 
G. herbaceum, Linn., var. obtusifolium, i?ox6., Wight, Ic.. t. 9; “ jgoS. 

FI. Br . Ind., i., 340 (in part) ; G. herbaceum. Aliotta, in Riv. Crit. Gen. © ’ 

67 (m part). The so-called Long-staple Cottons of India, fance that 

One of the most remarkable features of this plant is the circums 
wliile it is the most valuable of all Indian cottons to-day, it is tne 
understood and last of all to have been described by botanists. It is a © 
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GUJARAT FINE COTTONS 


GOSSYPIUM 
VAR. WiaHTIANA 
Indian Long Staple 

annual cotton, with seeds much smaller, more detinitely and compactly formed 
than in the wild plant, and fuzz very short, usually ashy-grey in colour. The 
change in the shape and size of the seed is a direct result of selection intended to 
ower percentage weight of seed to floss (lint). Varthema [Travels (ed. Hakl. Karly 
Soc.j, 1510, 107) speaks of the cotton of Cambay being much exported ; he also 
says Bengal cotton is sent to Mecca, and in a footnote mentions the cotton of 
Burma. Mandelslo [Travels, in Olearius, Hist. Muscovy, etc.j 16.38-40, many 
passages) makes frequent mention of the cotton of Gujarat and Agra, but not 
in such a way as to allow any opinions being formed regarding the plant that 
was then growui. In Milburn’s Oriental Commerce (1813, i., 280) special mention 
is made of the Ahmood being at that time the finest grade of Gujarat cotton. 

Habitat. — This is cultivated in a belt of country that fringes the west coast 
of India from the Rann of Kach through Kathiawar and Gujarat, to the southern 
Maratha country and South India. 

Soils . — The cultivated states of f-. nhtusif4iiiit»n are exceedingly difficult 
to classify, since they blend almost imperceptibly from one tvpe to another, 
in direct adaptation to smaller and less conspicuous climatic and soil variations 
than is experienced in the other cotton areas. There are in India three mam 
classes of cotton soils with three corresponding main groups of cotton plants : — Cotton 

(а) Rich black loamy soils, such as those of Kathiawar, Gujarat. Khandesh or Areas, 
the Kamatak. These are collectively often spoken of as the “ Black Cotton 

Soils.” [h) ^lixed red and black stony soils, such as those of the Deccan. Berar, 
the Central Provinces, etc. (c) Alluvial sandy soils such as those in the Ganges 
and Indus basins. Within [a) the forms of <>»’. are mainlv grown ; 

(б) of fw. \n»ikittg ‘ and (c) of tw. m rhovett»n. But in each one of these great 
cotton areas there may be local modifications both in climate, soil, exposure, 
etc., so that a limited cultivation of all three plants may exist or be possible 
m any one province. Speaking generally, however, Xfinking. when met 

on the black cotton soils, is of a superior quality to that seen anywhere 
else and is there very nearly xmknown. These soils are too valu- 

able to be used for the inferior grades, and consequently it is within €•. 
folium itself, as a rule, that the adaptations of plant to environment have 
taken place. On the red and black stony soils o. obfunijotittm rapidly de- 
generates or becomes hybridised with Xnnking. In the areas of sandy dry 
soils ohtnttifoiiutn becomes unknown, and the higher grades there met with 
are some of the stocks or hybrids of *r. ynt%ki»tg. It is not to be wondered at, 
therefore, that in regions so eminently suited for cotton as those possessed of 
black cotton soils, every little variation in soil, climate, altitude, marine in- 
fluence, etc., etc., should have resulted in the production of special forms adapted, 
district by district, if not field by field. The most favoured conditions, and Chief 
the localities accordingly of the finest Indian st<iples, are Surat, Broach. Ah- Localities, 
medabad and Kathiawar. But within even these four districts there are well- 
marked minor areas that have apparently directly originated some of the special 
lorms of o. ohtuMifuiium that have presently to be indicated. In 1891, and 
again in 1894, I had the pleasure of studying the cottons of Gujarat practically, 
on the last occasion in company with Prof. Middleton, now of the Board of Agri- 
culture, who was at that time in the service of His Higlmess the Maharajah of 
aroda. W e marched over the greater part of the province as well as Kathiawar 
iwhen the cottons were in flower), and Middleton’s great personal knowledge of 
country enabled him not only to point out to me the kaleidoscopic blend- 
ings of the plants, but the imraeiiiate relationship of these to the variations in 
g * [C^/- Ann.Rept. Ind. Mus. Calc., 1893-4, 2-5.] The rich, deep black soil of 

^^d Xavsari is known as the kahnam, and this was observed to yield Kahnam 
^ toest of ail Indian cottons, accordingly known as the kahnami or Broach 
^stii (= country). The districts south-east of Baroda were seen to produce 
^ ^'^nsiderably lower grade of kahnami cotton. So also both sides of the Ohadar 
ruer (between Baroda and Broach) were noted to change into a calcareous 
with the appearance of a distinctive plant known as the (ioqharu That 
particular cotton thus occupies an intermediate zone between the plant.s of the 
tr"*' h ^ kahnam soil proper and the lighter or shallower soils known as yoradu 
the north and west. On these lighter loamy soils are to be f"und the kanvi 
Bhavnagar, Palitana, Dhola, Anireli and Junagardh. the ambli (of 
of Wadhwan, Viraragam, Morvi, Xorth Kathiawar 

A similar classification doubtless prevails in the southern Maratha country. 
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Tile lavnurite (and apparently tht^ exclusive) i-M.d-piant- of cochineal are 
varioU" forui.s of or xojtai — the pu’ickly pear {.see Opuntia, p. 822). The 

grana fnvi feeds mostly un t-owi n ilfi/etut . ha.' whilst tlie grana sgl- 

v-^stns IS reported t«i live on -•everal specie-?, includincf o. tuomuftntha. hau . and 
the common Indian form O. intienit. n.iu. Considering th*- prevalence of the 
species of fPiiHittia, it may be said there are not many rei ently collected speci- 
mens Fit the genus’ from India in the Royal Herbarium, Kew. Five species are. 
however, represented by the sets present, and these in alphabetical sequence are : 
O. tier tt mil tia . O. O.fii'ifs-inilii'ii. O. monarn utlifi and O. tuna. There 

is no specimen of <>. ritvi^initiifera. Uiml — which may also be regarded as some- 
what snrniticant — there is only one sampjle of o. miienii from ^Madras, and that 
contributed m 188h, sn that it would alnic>..t seeta as if th.it plant had not been 
known, or at all events little experimented with in South India, much before the 
first decade of the I'.hh centui v On tiie other hand, there are admirable samples 
from ^Madras of the other 5 -pecies just named, whioii are -.rated to have been 
collected from Dr. And^^r^on's orvirden on April 10. 1800. Tlie-o are accordingly 
historic specimens. Of o. mmutva ntha it i- -aiil that it "was ” the food of the 
wild cochineal." That same species has mu two sub.-?erjuent -.c-easions been sent 
from Madras Presidency and oncu from the Panjab. that it i- probably widely 
distncjutecl in India, and comple’'ely acchmari-ed. Of o. pi n--i mtii a another 
Madras historic sheet bears on the label the O'Uowing obsc-rvatic.n : It is not eaten 
by the wdld cochineal." The specimen of o. fiei-nma na was wrongly named 
o. cocriniui/i^ra m the serie.s from Dr. Anderson's garden, but there is no men- 
tion of whether or not the true cochineal insect fed on this j:»r any other species 
grown in Madras o. tiei-ama»ta lia^ more recently, liiurevei*. been sent from 
Madras, so that it appe.xrs to have become occlimatisod Lastly there is "nly 
one sheet of o. tana, and it aKo came fr>-rn Dr. Anderson's garden m Madras. 
Most of the Indian specimens of ttpnntia pre-erved in the Herbarium. ICew. bear 
a para-^itic scale in-sect (possibly a species ot but U''* trace of cochineal. 

It thus seems possible tlie sudden extenninoti-'ii of the Gpuntia^ of certain 
districts (such as tliat mentioned in Wilk^. H> 9 r. iii . M.h m connection 

with Tippu 8ultaii> migiit he accF.iiipli->h<-d Py the iiarasite nientioned. withcnt 
supposing the sudden appearance and di-appcariiKe of a form ot cochineal. 
The fact, however, that cert<iin Indian writ'U'- .ithriu that the cot hineal will onlv 
feed on red-dowered Opuntia while other- ^<(y tiiat it prefer-- the \-eliow-dowerea 
plant. Is perhaps best explained by the 'UjqHf-ition that theie at least two 
races or speci-'*s of cochineal in India, though a- vet not -epaiutely recognised 
by entuniologtsts. Dr. Bourne July 2b. I8b7i obrainecl '/rc'/in 

iii.-?ecrs :rom Gaujam and toimd these on the yeilow-titiwered Opuntia: they 
lived for a, -jhort time, and only a litth- longer on the red He accorihngly i^erred 
that as a measure of extermination of Opuntia the rearing of aiiy form of cuchi- 
neal was attended with so much cliiriculry that it was a failure. But it nia> 
thus be asked, would similar failure neee-sarilv result witii all the other species 


of Scale Insect .'een on the Opuntia-:' 

The cochineal m.-;ect at its birth vivipaious and the male au'd teinale lar\^‘ 
are not distinguishable even under the microscope. Alter a few days. howeiFt, 
they la-ten to the cactns-Iear. lo-e the power of loroua'-tion. and become covered^ 
the graii'i pnn In* a diort white down, .uicl the uratia .sg(Vf.--^tr >< oy a niuo i 
lon^rer cottony .sui)'tance which concoal- tiie m-ert. The rreatuiv Jestmea tc 
be< 'une the luale enveloped. <ii'.ng witti ’’i.e temaG-, but in timo bet. omer- enca-t"‘ 
within a -ep.irate pouch or parc-e open at the bl'Utom Fiom ihi- m due turn' * 
emerge.-, at, a -carh-r ily po— .>r long tran.-paieiit wing-. It rareb 
however. z>j any di-tance but |Ump- and dutter^ about wlale vi-iting the 
and shortly after die-,. The remale. on the otln-r liancl. never emerge- truiu 
ca-jt* a- a wmg.-d m-Mct. m fact laeve- ag. un in'im the po^iticii die 

a.s a larva, biu biajome- ab-ohic^Ty t<*rpid, round in -hape, i-'se- her eve^- <1 
e^■e^ all f<jrm oi u li«-ad. She cU^riv-^- re •iin-hment 0\' mean- oi a i.<'>Uow poia 
tube, whn h -lie plunge- into tiie tie-he t-xtuo- ■«; tlu- c-a<;tu.- ^he begiU’ 


yield ht-r '»ti..prnig aitor .ibout thri-e j ill’ll-, .aid it 
o: ” !.'^-tiiig i- bfr-gui,. >i.'ii..e ei^ut c I tentemau 
par into a httie bag of cotroll-gauzr-o^orh'•rc^-luua 
untlt-r-ide o: a cactu-'li-at by nie<ui- *>f ,t thiuii 

out g-’ ■ I po-iiion-, and alien rlxetl repeat the: « vt. 


1 - at thi.-? -^-tage that rhepn' 

■- aie piek--'d oft the cactus an 

rn-UK. whi.h li lastenedto Ui 

. Tile juns l,irv,.' e,ra}«e. 

I- m: i :rth. gT'owth and deata- 


'Si- 



HI^T<')EY OF (’OCHIXEAL DYE 


COCOS 

NUCIFERA 
Coeoanut 

The lemaie aloiit- ]U'od;ioes the dye, and is catheied for that piirpof*^ imme- Collection, 
liiately before t]ie birth of her yonntr. It is said that if the insects are stove- 
ilried, their natural v.-hite powderv covering is retained, and the more valuable 
“ silver-grey cochineal ’ produ'-ed, bur if killed by steam -ir hot water tliey lose 
their covering: and ” blaek ( ii-hineal is the result. Thore i-. Imwever. an alter- 
native opinion to the erfecr that <]uaiiTy depemls on ehoosiritr the light period 
to gather the insects There are three commercial grades, viz. " silver grain,” Gr.vles. 

■* black gram,” and the little valued " gt<imlla.‘‘' 

USES ASD COMMERCIAL FORMS OF COCf1lxeAL.-~Ci>Aimr-a\ was formerly Uses, 
much employed in dyeing w. h.I. •^l]k. and c .aton ; tf*-day it i'> a < oiour-ingredient of 
drugs and confeetiunery. and an artists’ pigment. It is aim<j'-r entirely replaced 
by <iniline dyes. Two din’erenr red-> are obtainable iTom it — a blui-h-red called 
crim>on, and a derv-red called -i*ariet. The gre.it reputiition rhest' dyes enjoyed Ingrame-]. 
for many years ga\ e t ' the JEngli"!! laiiij^ii.ige tl.e expres^inu ” ingrained ” 

Cochineal is comparatively lith in tinctorial matter compared with mo?t of 
the other natural dyes : it CMntain'=i from 10 to liO per cent. «if th*- pure substance 
which exists as a glucoside, carininic acid."' from which the true coli>urmg Cxriuinio AuJ. 
matter, carmine red. is readily produced. The <lyt‘-stua reepaire^ no preparation Cannjni Ted. 
fur the market, but hef'ne being employed by the dyer the are beaten to 

a u'lwder. An alre.idy ''bierwd, tlie in(*st vahuible cei'amercial form is '* silvcr- 
grev ” or " silver jram.” tlie white dhii wliich inhere retained being due to a natural 
wax amourduig to about 1 “r 2 per cent, oi the weight of the substance. 

Tins silvery coating i- soioetime-^ imitated hv facing the cochineal with talc 
an<l other miiiHral matter. In dyeing, ''''iinutd i'* .dnn-t exclusively u«ed 
for the production of scarlet shades "n wo-d in c^njuiu tion wuth a mordant of 
tin. With alum mordant it velds a crini'^on 'hade. The Spanish historian Her- AJura. 
rara tells us that alum was the mordant u^ed by the Mexicans, and certainly, 

-IS far as Europe is concerned, it was ri-d until lb4I» tliat *’ Kuster or Kesler. a 
German chemi-st.” brought to London rh^ v».cret of u-:ing a tin -solution in produc- Tm. 
mg the true scarlet. This i.ecr'-t he* comsnunicated to a FiemGii painter, who in 
turn told or sold it to the hunon- Gobfiins. wlc.^e tape•^t^Ies embraced practically 
the rirst instance^ of 'Ccir!t-r-tlved hangingr. 

In connection with palll:or■^‘ « olour-. red inks, etc., the best-kno-wni modern r.unters’ 
application of cochineal is in combination with <dumina aial tin to produce Colours. 
Gakmixe [D.E.P., n. ItlT) which ir. .in .thno^t tuiiv bdee. The best cpiality is TeJ Ink. 

known commercially a- and is in-jolubln in water, alcohol, ether. 

turpentine, etc., but soluble in 'tr-.ng imner.d ..ckK. Other lakes prepared 
with cochineal are Fh'rei.Tine uud brini'cn-lake. Xone of the preparations 
retain their inten-rity '.>f c huir wlien lon^^ exp«.''ed to light. [Cf. Hur-t. Painters'' 

CuJour^, itc.. IhOl. Hill; Kaw^on. Gardin-r and Laycock. Dirt. Dijes, etc.y 1001, 

IM: Blount and Blosain. 'or En-uft. 'ir-d .V/o»w(r.. IboO. ‘T2T.] 

trade. — A- a dye. covhineul ha> b^eu t" a groat extent super-^eded by aniline Trade, 
dyes, and this •supers^'-ien cippctir?. tu be -readily iu.iva-ing. Thus the average imports, 
quantity r.f cochineal imported by India .tnmuilly during tlie five years ISU-i-o 
to ISOS-;* was 1.S20 cwt. During the -ewn years i^0h-ih0u to 10h5-b the average 
was <‘niy 1,583 cwt. In U»03— 4 the amount had fallen t<> 1.15b cwt., valued 
at Rs. 1,19.417. though, in lb04-.'* it m-e to 1-3SO cwt. (Rs. *2.HH.bl4), and in 1906-7 
to I, .733 cwt. <R^ H.bH. jbS). In the -ame period of twelve years the imports of 
aniline dy^s had increased bv over 10b p«-*r cent., totalling in 1906—7, b.003,849 
lb., valued at Rs. 4‘'.55.074. (.’o-hineal c«»mes almost exclusively from the 
I nited Kingdom and France to Bombay. Tlie re-export trade has practically 
vanished. [Cf. Paulu^ .-E'jinrta (Adams Comment.), 1847, ni., 180; Honigberger, 

Th‘rti(-firr Years -ntJr En'it. ii , H5S ; Hi»ev, iMonoa. Trade and Mnnuf. S. Ind., 

ISSO, 170; Phnrtnaco>/- Ind.. Is9b. u . 90 ; DeCrtndoIIo, Oriu- Cult. Plant‘>. ■274-li ; 

Ke>c Bidl., 1S9’2. 144-8 ; ^lo-Uison. P^pi. mi Prtrkl'i PfMr as Fodder, 1S9’2 ; 

Gennadius, Opuntla hi Cyprtos. I'^fG ; Bourne, Ind. Agri.y 1S98 ; Maiden. Anri, 
hnz. S.-S. Wfiles, iS*^S. 9. 9.80-lOOS ; Th -rpe. Diet. Appl. Chem., 1S9S, i., 575.] 

COCOS NUCIFERA, Liiut. : FI. Br. Ind.. vi.. ; Fryer. Xeic D.E.P., _ 
Acc. E. Ind. and Pers.. 1672-Sl. 7 and pi. : Miuind. FL Xed. Ind.. *1855. iii., 
b3-72; Shortt, Manna. The Cocaanat Fahn. 1888: Xicholh. Textbook Trap. Coeoanut. 
-F/rn, 1892. 105 et .vey. : 8eniler. Tmp. Atpik.. i.. blb-58: Sadebeck, Die Kul- 
turjew. der Dent. Kolon., 1899, 25-55; Mukerji. Handbook Ind. Agn., 1901, 
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Clo-Saio y.tmes. 


THE COCOANUT PALM 


: (L)jk, 0,-i'i. nn l Dist. Cocoa Paha (coutTili. from Xat. Ilcrh. r.S.A.), 
19(11. l’57-93 ; (ianihlo. Man. lad. Timhs.. 19Ul’. 739 : Satford. Useful PL 
nf Gacuii (contrib. from U.8.A.I. 19<0. 233-1:3: Firmiimer. Mna. God. 
Ltd. (pil. Camt-ron), 19Ul. 198-200 ; Palmeae. The Co( oanut (Coconut) 
Palm. Purcupine-cvood. known in the chief Indian and Eastern vemaculari 
as ndrel. ucini/aL ndriPel. annul. )aanr. temin. theaiinnai. Pohbnri. nur, 
kalapa. (Mai.), pol (Sinh.). oaq (Bunn.), nia (Poly.l. etc., etc. This tall 
pimiate-leaved palm is indigenous to the i'laiuU ot the Indian and Pacific 
Oceans, but now cultivated throuuhoiit the tropics in all warm mo'.st 
situation.s. such as aloiiu the sea-coasts of India and Burma. 

Habitat. — The cocoanut is esseiitiallv a tropical plant, and while it 
can urow up to the 2.5th deuree N. or .8. latitudes, it but rarely ripens fruit 
in the e.xtreme limits of its repion. From the Bay ot Benyal it follows 
the Ganttetic basin inland sonic 200 ndles. but on the coast of India iienerallv 
does not penetrate for more than half that distance. Buchanan-Hamiltoii 
{Stat. Acc. Bi'iiaj.. 1833. 150) found that it ripened fruit with difficulty at 
Dinajpur. but I have seen it do so at Falakata. which i.s considerably 
farther to the north, and a writer (Joura. Ai/n.-Hort. Sor. lad.. 1898) speaks 
of it fruitin" freely at Dam Dim in -Jalpaiguri. or 3( '0 miles from the sea. It 
also fruits abundantly in South Sylhet. It wouhl thus appear that the 
limit of fruit-production, viz. the 25th detiree. is frepueiitlv e.xceeded iii 
the immediate basins of larye rivers. Hence it may even grow in Assam, 
though it will there ripen its fruits very indiSereiitlv. Du the west ami 
south coasts of India, on the other hand, its cultivated distribution m 
much more restricted. In Kolaba and elsewhere it niav lie found on the 
immediate shore and for 5o to 8i.i miles inland, ascending the hills to about 
3.(K)i) feet. Further to the South in Mysore, for e.xample, it passes iiilamt 
to nearlv double that distance. It very possiblv gave the name to the 
Cocos Islands and is plentiful on the Laccadive ami Nicoliar groups, but 
not in South Andaman. Gamble says "the cocoanut palm is not, like 
the palmvra. a forest tree, though it may be seen practically in forest, 
grown in gregarious plantation.s all round the Indian coasts and on some 
of the islands.” The Indian region may thus be said to be the lower basiii.s 
of the Ganges, Brahmaputra and Irrawachly. also the Malabar and Coro- 
mandel Coa.sts and adjacent islands — Madras Presidency being the chief 


producing area. 

History. — On the ii3»uinption that it originated in the islands of the Indian 
and Pacific, there would belittle to prevent its having been carried e\eiib> 
current.*- of the sea. '*r m some cases by primitive man. to the western shores o: 
America and to the coasts ef Southern China. Siam, Burma and India, in prenn? 
tone time-*. Thus is so natural and 'tbviou^; a supposition a-* to render 
the learned arKUuient-j indulged m by authors on this subject superHuous. 
Spanish. Purtut/uese and Dutch travellers may have greatly aidetl in its 
hution. more especially in conveying it to the east coast of America, to the \ os 
Indies- anil to Africa, but a wide natural distribution had doubtless taken pace 
long anterior to the discovery of America. It i.s, therefore, hardly of seriou^ 
conseipience whether or not it may liave been indigenous to tropical 
well as to certain of the isl.mds of the Pacitic. Its natural liabitat is vmdoub 
maritime. It i.s known by so many widely diversified names, in the regions ^ 
present production. a> to neee^Mtate a vast antii'iuity. But as possibly iiidica 
<.>f a stronger claim for an A-iatic than an American origin, derivatives from 
Sanskrit name ndri-kela have aceompanied the palm eastward 
the shore-a of America and westward to ^latlajjrascar and Turkey, to a fitr 
extent than can be shown for any other elassic or ancient name that Put 

Till- does not of necessity involve its being accepted as iiDligenous to India* > 
siinnlv that its extendecl cultivation accompanied San-knt influence. 
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De im lln^^d tji tiie ult-.i o! .iii .»riLr!i: ui tlit- Iiidi.iii Ari lii- 

pelago. [C/- t nit Planfs, t'l -"li La' ^rrat paiii' t ■ Da 

Candolle's argniiients and thus to stoutly uphold an Amenr-iin origin. He luain- 
tams that it is no i.iult ot the palm that the early inhabitants oi America iiegletteil 
to record its lustory. but similarly neither was that neglect India's '■ fault." We 
are justified in dealing with the records that exi-t. \Aiesner {Du Bnjuf. des .Vctii .1 ho . i 
Pflanzenr.. l'J03. ii., dl'J) advances no personal opinion but riiMtes authority 
for a dual nationality (American and A-iatic.) Juinelle {Lts Cnh Colon . 

1901, 8S-101) IS opposed to the beliet that the nuts were brought liy currents 
from America to India and inclines rather to the view of an Indian origin. The 
plant was known to Cosinas in the (>rh century a.d. (who csills it aniolhon, a 
name doubtless derived from tlie fiaiiskrit ), and John of Jlonte Corviiio. in the 
13th century, speaks of it as the “ Indian Xut " (as the Arabs do to this day). 

[C/. Yule, Catkri'j and The Way Thdher (ed. Hakl. Soc.). lixxvi., -113.] It 

was also seen and inentioiied by JIareo Polo in the 13th century, under the Pirh- Ecu ■ • u. 

name "Indian Xut." [C/. Travels (etl. Yule), i., lOd : ii.. '230. 248. etc.] Knowfac-' 

In later times exhaustive and most picturesi|ue accounts of the coi oaiiiit 
m India were given liy Varth'ina {Travels, bllu (ed. H.ikl. Soc.i. Ih3). hv 
Linschoten ( loO.'j (ed. H.ikl. Soc.), n.. 43-.ii). by Baber {Memoirs. 1.520. Leyilen 
and Erskine. transl.. 327). and b.v Alnil Fazl {Aln-i-Akhart). etc., etc., to wh.O'.. 
accoimts the well-known description in Household Worils. and later that of 
Tschirch {Indi.iche Hell-imd Xiitzplia/tzen. 18li2. 144-5li) appear to owe mu'-h. 

The question of the early European knowledge of the cocoaniit is discu"ed 

by Rumphius {Herb. Amb.. IToh. i. 8). who cpiotes the passages of Theo- ■ rreck , . h -.m 

phrastus {Hist. PL, iv.. 2 (ed. Scahger). 1()44. 280) and of Pliny (H/st. Xat.. xiii . Ivnonle 

ch. 9 (Holland, tran.'l.). Iblil. 390) cvhich h.ive been supposecl to refer to focus 

Hiici/ei'o. The names given by these ancient authors are Cuo'o'era and Corns, 

but cocos might be given to any nut. A much more likel_v cleric'ation is that 

furnished by Barros (1.5-531. Garcia <le Ort.i and Linschoten. viz. from the 

Spanish coco {ennraco. Portuguese) applied to a monkey's face, an admirable 

allusion to the three scars or markings on the base of the 'hell. Coca (a shell) 

might have been the primitive suggestion of that name. [ft. Oviedo. Hist. tlen. 

Aat. de las Ind.. 152(1 (ed. 1851). i. 335: Garcia de Orta. 15*33. Coll., xvi. ; 

Acosta, Tract, de las Dro'jas. 1578, li.')7 : Pyrard, Voy. E. Ind.. IbOl (ed. Hakl, 

Soo.), ii., 372-81), etc ) : Clusius. .4ro»i, Hist., lilu.5. i.. ch. xxvi. ; Boyin. FI Sin.. 

1656. f-f2 : Theveiiot. Travels in Levant, Indostan. etc. 1687, pt. iii , 17: 

Hamilton, Acic Acc. E. Ind., 1727. i.. 29*). 3(.*6 : Forster. PI. Esc.. 17,86. 4s ; 

Sprengel, Hist. Eel Heib , 1808, 103, 209 : Alilhurn. Dr. Comm.. 1813. i.. 277-8 : 

Paulua .Eqinetn (Adams Comment.), 1847. ni., 438-9 : Hohson-./ohson (ed 
Crooke), 1903. 228-9. 23.'l-4 : Joret. Les PI. dans L'Antiq.. 19U4. li.. 299, 3(iu.] 

CULTIVATIO.W. — For .seed purpose.s ripe nuts .should he cLoseii Iroui Cultiva- 
trees of mature grotyth but not too oM. After being kept from tour to six tiion. 
tveeks, seecl-iiuts are planted just below the surface of the soil and about 
a foot apart. A-shes and salt are freely scattered in the treiiohes as manure 
and as a protection agaimst inseitt.s. The seedlings thus obtaineil may 
be planted out from two to six or more months later, preferably at the 
beginning of the rani-s. Such is the usual method, whieh tvill be foui.'! 
described fully in the Dictionari/. In .some parts of India, however, 
the young plants are not removed from the .seed-beds for one or even two 
tears. lu .Java and the South Sea Lslands the Xatives liana the nuts fur 
some months in the open air, under the eaves ol tin-ir houses, until the ijicni.au. . 
shoots and roots appear. The seedlinus are then put into the positions 
tthich they are to ot cupy permanently. Thus method has been freelv 
adopted by European planters owiiia to its great saving of labour aiui the 
ready facility it affords tor rejecting had or weak plants. A further uiethod 
to leave the nuts to dry for lour to six weeks and then to lav them 
Dose together in a damp shady place until the shoots that aiipear 
horn them are about 1*1 to 12 inches long. Thevare then piante'i in their bminc. c. ,;t. 
permanent positions, and should not .stan'l nearer e.ri-h ochei th.ii: from 
-J to .5u teet apart each way. It should he remembered that for 
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frurtiticatioi! the cocoanut requires absolutely op“.i air and pleiitv of 
sunshine. The subsequent treatment consists in hoeinu' the yroimd around 
the ^tei:is ami manuring them, especially with salt, at the beLriuning of the 
raiii'. Thev may be easily transplanted when onlv a, ievc years old, and 
in jnaii’.’ cases with ailvantage. but the new pits into which thev are 
placed must be filled with good soil, manure, and a little salt. [Cf. Produce 
World. .Jan. 17, 1896.] 

Yield. — Cocoaiiut palms will bear fruit, accor'ling to the locality and 
the ( are expended on them, in from five to ten years. Thev throw out a 
spathe and a leaf everv month, and each flowering spike yields from ten 
to twentv-flve nuts. The vield varies according to the soil, climate, care 
p.xpended. and also variety grown. It has been placed by some authors 
as high as 2(Xi to .SlKl, by others as low as 30 nuts per tree per annum, hut 
a safe average might be 8(1 to llKl. or say -j.i ifW ) nuts per acre ; and at 1 lb. 
to each fruit this would give a total crop weight of tons an acre. Lastly, 
the palm will continue to bear such crops tor "(> to Sd vears. 

Cultivated Forms. — Although the Natives recogni-e many varieties 
or races, these are doubtfully distinct botanicallv. oloreover. they are 
so uumerous that it would be almost impossible to enumerate even the 
better known ■' sports ’’ and cultivated conditions that are claimed to exist. 
There are, for example. 2.5 commonly counteil in .Java — 5Iiquel especially 
describes and names 18 of these and calls them varieties ; JO in the 
Philippines: 5 recognised in Ceylon: .30 in Travancore alone according 
to Dr. Sliortt : lastly. .Jumelle (Z.c. 92] and Firminger. both compiling 
from 51. Le Coux de Flaise, say of India that it is cmtomary to recog- 
nise 7 forms: — (1) Coro)it(tndcl or Brahtmn nut. a vellowish-red form; 
(2 1 t!,c Kniiarn. a very wo( id v ovoid nut: (3) the Mdlahur: (J) Maldice, 
small and .spherical : (5) Achein. small and ovnid : (<;■) Sicobar or pointed 
nnt. the biggest ol all. and (7) the nnt. The Brahmin nut is 

esteemeil for it.s milk but is inferior in l-ojoti and < oir. Of Ceylon it 
is said there are two special dwarf forms : (ai the King Cocoanut. which 
produces a golden-coloured fruit, but rarclv attaims a greater height than 
20 feet. It is confined to the gardens of the better classes. (6) A still 
smaller plant much sought after. 

Soil and Climate. — All writers admit that the palm will grow effec- 
tively on sandv soil, but Semlor and others point out quite clearly that it 
must not be dry sand. JIanv soils otherwise unsuitable can be adapted 
by' adding the necessary manures : thus clav soils can he made porous 
by admixture of sand and fertilised by the addition of calcareous salts. 
Jumelle observes that the cocoanut requires heat, moisture, a porous 
-•oi!. calcareous .-^alts. alkaline salts, a certain quantitv of sea-salt, and a 
fair amotuit of animal manure. It should be noted, however, that animal 
manure if too freely applied is apt to encourage a tveevil pest (vide inftdj- 
The best manure (vegetable) appears to be cocoanut husks. [Cj. Ttop. 
Atjrv, 1893, xiii.. 106-8.] Semler ob.serves that the most desirable position 
is a porous soil suffif iently near the sea that at high tides the sea -water 
may permeate the trenches cut for that purpose. Cochran (Trap, rlgn-, 
1897. xvii., 173) and Jumelle (hr. 9J) give chemical analyses to show 
how very important salt is as a manure for this palm. 

It is necessary that the temperature should be fairly even all the year 
round, 75' and -50° F. being the e.xtremes. If the rainfall be evenly 
distributed throughout the year some 48 to .50 in. will suffice, but if les®> 
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the planter must resort to artififial irrigation. [Cf. Banr, Ind. Gard., 
Dec. 14, 1899: Cochran, Trap. Agri., 1900, xix.] 

ADDITIONAL PECULIARITIES OF INDIAN CULTIVATION.— Bombay. — The 
eocoanut is only common in the south of this Presidency, and its chief value 
lies m the rich supply of toddy it affords. In Kolaba district, however, the soil 
and climate are found .so suitable that the toddy exceeds the demand. The average 
annual yield of nuts is said to bo about 120 per tree, and each palm maybe 
reckoned to have cost ah. ait Rs. 9 up to the point at which it begins to yield. In 
Thana district the annual yield is estimated at 75 nuts to each palm. The dry 
nuts are sometimes thrown into a well and left to sprout there, being -sub.sequently 
put into a nursery : or they are allowed to fall from the tree and then buried. 
In the Kathiawar district they are planted .and grown in pits 31 by^ 3 feet 
in diameter, cut out of solid limestone and filled with mould. In Kmi.ira. 
Kathiawar and Katnagiri the eocoanut is abundant, and in the latter district 
the average aiinu.il profit from each tree is said to be about Rs. 1-3-0. Dunne 
the “N'arrul Purnima ” or Cocoanut Festival of the Hindus, which is supposed to 
mark the end of the monsoon in August, Boinb.ay' Natives throw nuts into the 
sea to propitiate the god of storms. [Cf. Moih'aa JMail. slug. 23. 1S90.] 

3(adras.— This Pre.si.lency, espocitilly the .M.ilabar .and Coromandel Coasts, 
is the chief seat of the Indian cocoanut industry. The Laccadive Isl.uids 
also send their contingents to ports on the Ilal.ibar Coast, the produce of both 
being reckoned together. The llaklives .are under a Sultan who is subordinate 
to the Governor of Ceylon ; the coir produced is conveyed to India and lo.st sight 
of in the customary trade returns. The Godaiatri district ha.s been called the 
“ Paradise of the Cocoanut palm,” the delta of the river showing an abundance 
of the trees. Mr. Lushington. District Forest Officer of Kastna, stated in the 
Tropical Agriculturist {.Jan. 1. 1895. xiv., 457) that 200 nuts per annum was a 
very moderate estimate for good fruiting treu's in the Goda\'ari district, and indeed 
an even higher average (2o0 to 300 nuts p«'‘r annum) has been fpioted for Cojlon 
highly manured palms {Trop. Agri.* April 1. 1803. xii., 0.30). In Travancore 
800,000 trees were counted during settlem^mt operations in 1002. and it 
estimated that 25 per cent, should be added for non-taxpaying areas. [C/. 
Capital, Oct. 30. 1902.] In South Kanara. plantations extend jylong the^ whole 
coast-line, the average to the acre being about 120 trees each, yielding 40 to 50 nuts 
annually. The seed-nuts are usually not plucked but allowed to fall from the 

In Mvsore there are .'^aid to be fi.>ur varieties of tlie cocoanut— reel, red and 
green, light green and dark green. Toddy is not made from the palm, as the fruit 
is more valued. Occasionally a few green nuts are cut for the juice and for their 
fibre. The ^Mysore cultivation is to some extent pecuh.Tr, and a full account of 
it will be found in the Dictionary. 

On the Sicobar Islands the palm is very abundant, the annual yield being 
estimated at about 10.000,000 nuts. In the Andamans it is said to be a com- 
paratively recent introducton. In 1001-2 there were estimated to^ be 42.007 
cocoanut trees in bearing and 04,821 not, and in the same year 428.807 nuts were 
received into the oil-factory at Viper. 

In Burma success would appear to depend largely on the district. Mason 
[Burma audits People (ed. Theobald), 1883, li.. 14.3) says that the palm ^vill not 
thrive except near the sea. and in many parts the seedlings are believed to damp 
off. Some years ago it was reported there were 10,000 acres under cocoanuts 
in the Bassein district of Tegu alone. 

In Bengal the cocoanut is plentiful throughout the lower (rangetic li.isin. but 
as a rule onlv in garden cultivation, and the produce is not much iii execs'^ of 
local demand. and not forof is the palm u.aimI in thi< pr(>vince as 

the sourci' of to«.ldy and sug.vr. In the ilistnets of I»*i.rri.'<al, J3ackt'rgange and 
Voakhali it is extensively growTi in plantations by itself or along with tlie 
Areca-nut palm. Throughout Bengal the opinion prevails that to fruit \\el! the 
lower two or throe leaves must be removed in September. 

In Upper India and the Central ITovineea the cocoanut is not cultivated. 

ESEMIES TO THE COCOASVT. — The greate.-at daucrer to which this palm is 
subject arises from the attacks of various m>ects, mo-tlythe iirubs <u' bcctics. (.‘f 
these liutoveru j-ui/ifs, alargemH'Ct with a rt'J.h<h-br>'wn head, appc.irs t" atl.ick 
the root and subsequently to find its way into the stem; it is ludicvcd t" he 
^^pecially prevalent when th-‘ ground has been too riehly immured Jiim^lic 
lOO) says a similar in-cct lays it, rgg- in the -.tern .and the i.irvie b..ro 
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their way to the terminal bud, which they devour. The danger of such pests 
is averted in the Straits Settlements by sprinkling the young palms with salt 
water. Another destructive beetle is f f*tn tufm species of Elephant- 

beetle which destroys both the young leaves and the terminal bud, thus rapidly 
killiiitr the palm. It is especially prevalent in the ^lalay States. On the 
i '> iromandel Coiiat boring grubs are extracted by means of a barbed steel probe. 
They are eaten as a delicacy by the Burmans, who are great adepts at extracting 
thoin. The Rhinoceros-beetle (Of»/<*f/»jst fhitnu‘e»'09. Unn.), a large black or 
browm scarab, has been reported as especially destructive to palm trees in Madras 
and Singapore. It damages the trees by cutting holes through the young leaf- 
shoots. The larv® of a large weevil {tihyin'hopiioruM ferrutjineuM. Olw.) kill 
a great number of trees by tunnelling into the trunks. The only cure for this is 
extraction, though the use of salt and brine is often beneficial. 

The leaves of the palm are also much injured by other insect pests and the 
life-sap sucked from the plant. Certain of the ( — the Scale Blights — 

such as .ispifUutus Signoff’t. and coeotiM, Masketl, are 

especially destructive in the Laccadive Islands, and are the more dangerous 
becau.se it is difficult to proceed against them by ordinary methods of spraying. 
\Cf. Maskell, in Jad. d/i/s, Kotes, 1890, iii.. 1, G6-7.] Sender says [l.c. 645) that 
a large wasp is in the habit of making its nest in the young Iruit. The only 
remedy is the destruction of the nest. 

Larger and more easily checked enemies are rats, squirrels, flying-foxes, wild 
cats, tree-dogs etc., which sometimes eat the yoimg fruits and 

often destroy the terminal bud. A.s a remedy. Semler suggests that a preparation 
of coeoanut kernel with arsenic, pulverised glass and strychnine, or tho like, 
should be put into coeoanut shells and hiuig in the trees. Against rats the 
uiongoo.'so IS the best protection. Nicholk recommends covering the trunk of 
the palm ^vith sheet* of tin or galvanised iron for some twelve inches, the 
rat's being unable to climb over these. The young plants must also be protected 
against the ravages of wild hogs, elephani.s, cows and porcupines. When a 
palm has actually been killed by beetles or other pests, care should be taken 
to destroy the whole stem by fire, as a single p<diii left lying or utilised for 
pii.-t's, rails, hrindrails to foot-bridges, etc., may contain and send out enough of 
the pests t- » destroy an entire plantation. It has accordingly been suggested that 
the jireservatiou by planters of infected timber as well as tlie non-destruction of 
infected coeoaimr-refuse *houl<l be made a statutory offence, since such nearly 
always constitutes a puldic nuisance and too often involves a public disaster. 
\Cf. Ridlov, Ttept. on L)i:structionof Cocoannt-i by BeetlcSs Sinynporey 1889 ; Tennet, 
Cegl'iny ii.‘ 529; Ind. Xotes, 1891, ii., S-9 ; 1893, 175; 1903, v., 12": 

Watt. Plague in Betrl-nuts, Agn\ Ledg., 1901. Xo. 8, 140 ; Trop. Agri.y 1904, 
xxiii , 636: Butler. Diseases of Cocoannty in Board Rcl\ Madras, 1908, No. 786.] 

PiBRE, — This u.sotul plant yields various fibres or fibrous materials. 
A dedicate tomentuui or cotton, found at tho base of the leaf, is employed 
as a styptic. The leaves may be used like those of other palms for many of 
the purposes of paper. The leaflets of two or more leaves are braided into 
mats that are used in house-con^^truction. Thev are also often stripped 
off ami made into brooms, or their midribs separated and so used. 
Ag.iin. tlie leaves are frequently employed as thatch, and dried they may 
be unlis“d as crude tondies. The half-fruit (nut with adhering pericarp) 
i.> larg’-lv used as a scrubber. 

history. — Tin* important fibre, however, is of course the (JoiR which 
is obtained iumi tin* thick outer wall of the fruit (or husk). This seems 
to have been known to the early Arab writers as kanhdr, being so called, 
for example, by Albiruni [cf. Jour)}, ri.s,, ser. iv., tom. viii., -66) in ^h^ 
11th and bv Ibn Batuta (Voi/ages, he.. Sac. Asiatique, 1858, iv., l-d' 
ill the 14th centuries. Oorrea {Lemhis da India, ii., 129-30) tells us that 
the tloverrior (Alboquerquej of Cananor devoted much care (lolO a-D.J 
to the preparation of cables and rigmag of coir {cairo), of which there 
wub givat abundance. P\Tard (Vog. E. Ind. (ed. Hakl. Soc.), 1387, i- 
speaks of the revenue having been paid (in 1610 a.d.) of cairo by the 
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dives. The word coir tlid not come into the English language until the 
eighteenth century. It is doubtless an Anglicised version through Portu- 
guese Cairo of the Malayal verb lid>jdru = to ho twisted (A’dyar, ilal, and 
Myiru, Tam.). Both the fibre and the rope made from it appear to have 
been exported to Europe in the middle of the 16th century under the name 
kdnbar, & misrendering, very possibly, of kdiyar. But it was actuallv First EYporteJ 
not until the Great Exhibition of 1851 that coir rope and matting 
attained commercial importance in England. Thus Milburn, writing as 
late as 1813, observes that cocoanuts are axi article of considerable trade 
in all parts of India, at. I that coir ropes are much esteemed there. Etc 
says nothing at all of any exports to Europe. It deserves notice, too, that 
the collections of early letters of the East India Co.’s servants, published 
by Mr. W. Foster, contain no reference to the cocoanut fibre. 

Production . — Taldng India as a whole, coir is only obtained a,s a by- Oic a 
product. As will be seen under the notes on trade, the present-day Indian 
exports are almost entirely made from Bombav and Madras, and it mav b(> 
said that Madras, Cochin, the Laccadives and Malabar are the onlv parts 
of India that produce coir on a commercial scale. According to the Manual 
of S. Kanara (1895, ii,, 147-8) about 5,000 persons depend for their lirdiig Kanara. 
on the manufacture, and sale of coir in that district. It i.s further said that 
3,000 cocoanuts produce 1 candy of coir. The cost of raw material and Cost, 
manufacture is about Es. 15 and the selling price about E-;. 20 per candy. 

Elsewhere in India the fibre is dark and coarse, and not comparable to the 
fine qualities of the above-named districts or to that of Ceylon or Singapore. 

There are many reasons for this. Situation is one ; the fibre would seem ooarse Fibre, 
to become coarser at a distance from the coast ; but variety, age at which 
the nut is gathered, care and skill in steeping, beating, and cleaning the 
fibre, etc., etc., are all factors of no small importance. If the palm be 
cultivated for the supply of juice or to afford ripe fruit, the fibre usually 
proves in the one case imperfectly formed and in the other overripe. 

8uch. at least, is the common opinion, although according to 'Wiesucr 

(l.c. ii., 420) only three varieties of nnrif'rrn are really suitable for the Spm-ific 

production of coir, viz. rutild. riii>ii/i/'oriiiis. andxfiijfjnisu. and the first ^ 

named gives the finest and most elastic fibre. Those are three oiU of the 

eighteen forms given by Miquel. 'VViesiier, however, would appear to have 

adopted for general application a criticism which Miqmd (l.c. 65) originally 

intended c.xclusivoly for the Dutch East Indies. In many countries such specially Long 

as Guam a specially long fruit is grown for the express purjio.-ie of affording 

the long straight-bristle fibre. Of Indian coir it has been commotilv 

affirnied that the best comes from Cochin, and that a.s a result atrempfs 

have been made to imitate the light colour of the Cochin fibre by bleach- Cochin. 

■ng. But the chemicals used in this process destrov the elasticity of the meaching. 
fibre and render good qualities bad and inferior qualities wortliles.s. 

Neither does it seem quite clear whether by Cochin coir is meant com- 
mercially the produce of the Native State or that of the whole coast of 
Jlalabar, or indeed all high cpialities from whatever country obtaiueil. It 
‘“5 said that for fibre the nuts should be cut in the tenth month ; it would 
(ippear, however that a large quantity of ripe nuts are e.xported to Europe 
m husk and the eoir .separated on arrival. 

i^anipulation . — Concise accounts of the varioirs local method.s of re- Prepara- 
niovino; the fibre from the shell and of .separating and cleaniuu the t oir h.ive 
nceii given in the Dictionary (l.c. 428—30). to which th'- reader i-; referred, -hoiimg.’ 
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Brieflv it niav he said that for the first prorc.ss an iron spike is fixed in the 
grouuil with point upwards, and that the nut is so striiek on this that the 
point penetrates between the nut and the husk, and r arises them to separate. 
A Native can treat in this war’ about ],00() nuts daily. Although manv 
machines have been tried for this purpose, hitherto none have been found 
which can compete with hauddabour. The husks after being retted m 
lirackish or sweet water for 7 to 18 months are crushed either by hand 
or by machinery, and the fibre extracted. Fresh water is said to injure 
the fibre. The retting process is sometimes disnensed with, the husk 
being steamed till the fibre separates. Atter ' ing dried the fibre is 
“ willowcd ” or cleaned of dust and refuse, and it is finally separated into 
various grades or qualities such as " mat " or long fibres (used for spinning 
jmrposes) ; ” brush and broom ' bristle ’ ” -the shorter and stiller fibres ; 
upholstery, the tow or curled fibre ; and the dust or ivtiise employed 
as a manure and for other purposes. Ttio bi'st bristle fibre done up in 
small bundles, and with the fibre stretched straight and clean, may fetch 
£.'50 a ton. The mat fibre is worth £20 per ton and the waste £10 a ton. 

Under a high pressure a cocoaniit dust was found to make a rather 
brittle cardboard which on being touched by water would instantly swell 
up and close aiu' hole made in it. This was looked upon, some ten years 
ago, as a valuable discovery for rendering warships practically unsinkable 
bv gun-fire. The ordinary uses of coir, coir-yarn, etc,, are so well known 
in most households, that it seems superfluous to attempt an enumeration. 
Coir-mattiug, (-oir-ropes, coeoanut brooms and besoms, hassocks, ham- 
mocks. " bass " for nursery men, bags for seed-crushers, oil-presses, etc., 
are amongst the many forms of manufactured coir. Coir rope is especially 
serviceable in India because it does not suffer from the damp climate, and 
sails are accordingly sometimes made of coarse coir-cloth. In the Laccadive 
Islands mats made of coeoanut leaves are used as sails. In Ceylon and 
India the fronds are split and woven into neat baskets. [Cf. Dodge, 
Useful Fibre Plants of the World, 120-3.] 

Yield. — As regards yield of fibre per nut and 2 )rico, it has been said 
that lO.tXtO husks treated in England yield about .70 cwt. of spinning fibre 
and 10 cwt. of brush fibre. In Ceylon 40 nuts are reported to give 6 lb. of 
coir (or say 13J cwt. to lO.OOt)) ; in Madras 18 large nuts and in the 
Laccadives 60 small nuts give a similar amount ; but whereas a pound of 
Laccadive coir spins to 'ib fathoms (210 feet), a pound of the coir from 
large Madras nuts will only measure 22 fathoms (132 feet). 

Prices. — The quotations for Coir on the London market, as published by 
3Ies..,r.s. Ide & Christie, October 15, 1907, may be here given. The spot values 
were as follows : — 


Coir. Yakx — 

£ 

s. 

d. 

£ 

«. 

d. 

Common to good Cochin Roping Dholls 

. . 11 

0 

0 to 

14 

0 

0 

„ ,. „ „ „ Bales 

. . T2 

0 

0 „ 

15 

10 

0 

,, ,, fair Cochin Weaving ,, 

.. 14 

0 

0 „ 

19 

0 

0 

Fair to good ,, „ „ 

.. 20 

0 

0 „ 

25 

0 

0 

Good to extra „ „ 

. . 25 

0 

0 „ 

29 

0 

0 

Common to fair Ceylon Dholls and Ballots 

. . 14 

0 

0 „ 

18 

0 

0 

Fair to good Ceylon Ballots and Bales . . 

.. 20 

0 

0 

22 

0 

0 

Good to extra Ceylon Ballots 

.. 23 

0 

0 „ 

28 

0 

0 

Coir Fibre — C ocHiw, common 

8 

0 

0 „ 

15 

0 

0 

fair . . 

. . 17 

0 

0 „ 

19 

0 

0 

good 

. . 20 

0 

0 „ 

23 

0 

0 

Cevlox, short to fair 

6 

15 

0 ,. 

8 

0 

0 

clean long . . 

9 

0 

0 „ 

11 

0 

0 
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Com Rope — 41 to (> inch 
24 „ U „ 
l| „ 


For the Month of September. j 
Landed Delivered | 
1907. 1907. 

Yabn . . . . 190 tons. 4S5 tons. 

Fibre . . 90 „ 106 ,, ; 

Rope . . . . — „ 13 „ 

Landed from Jan. 1 to Oct. 2. i 
1907. 1906. 

Yarn . . . . 3,791 tons. 4,861 tons. ’ 

Fibre .. 786 „ 1,144 

Rope.. .. 112 ,, 263 


£ s. d. £ s. d. 

15 0 0 to 21 0 0 

15 0 0 „ 21 0 0 

15 0 0 ., 21 0 0 


Stock Oct. 2. 

1907. 1906. 1905. 

1,600 tons. 2,925 ton.s. 1,936 tons. 

234 „ 521 „ 704 „ 

164 „ 216 ., SS „ 

Delivered from Jan. 1 to Oct. 2. 
1907. 1906. 

4,723 tons. 5,012 tons. 

629 „ 1,423 „ 

143 „ 156 „ 


[Cf. Text. Journ., Sept. 1892; Morri.s, Cant. Lect. in Journ. Soc. Arts, 1895, 
932-3 ; Dodge, Useful Fibre Plants of the World, 1897, 120-3 ; Kcw Bull., 1898, 
(add. ser., ii.), 24.5-8 ; Hannan, Text. Fibres of Comm., 1902, 151-4; Dunstan 
Imp. Inst. Tech. Repts., 1903, i., 79.] [For Trade, see Collective Statement in 
Cocoanut Products, pp. 362-3.] 

COPRA (KOPRA) AND OIL. — The kernel of the cocoanut sliced and 
dried either in the sun or artificially is called Copra (Kopra). It contains 
from 30 to 50, some say even up to 70 per cent, of fixed oil. The fullv 
ripe coooanuts only are used in makiii" copra, but though the quantity is 
less the quality is said to be higher in three-quarters ripe than in fullv ripe 
fruits. But the oil may be expressed either from the fre.sh kernel or from 
the dried kernel, and by a hot wet or dry cold process. Artificially dried 
copra is often smoked, and a.s this colours the oil its value is thereby lowered. 
Mr. Cochran {Man. (.'hem. Anal.: also Trap. Arjri., Mav 1, 1893, xii., 
665 ; July 1. 1899, xi.x.. 44) gives the composition of copra thus : — moisture 
6 per cent. ; oil 67 per cent. : albuminoids 6’69 per cent. ; carbohvdrates 
15'21 per cent. : woody fibre 2'11 per cent. ; and ash 2'99 per cent. 
Semler [l.c. 653) observes that sun-dried copra contains about 50 per cent, 
of oil, artificially dried 60 per cent., and if dried at the boiling point of 
water it may contain 66 per cent. 


Ot/-— Dunstan {Edible Oils, l.c. 129) gives his examination of 
Malabar, Bengal and Bombav samples. The Malabar had an aciil value 
a.s Koh of 35'21 as compared with Bengal 1T84, and Bombay 9-95 : the 
saponification value of Malabar was 258'2, Bengal being 2-55'6, and Bombav 
25.5-5 ; the iodine value of Malabar was 8'54, of Bengal 8'41, and of 
Boiubay 8'25 : the Reichert-meis.sol value of all three was found to bo 
higher than the ordinary standard, viz. Malabar 6'71, Bengal 6'79, and 
Bombav 6'fi5 ; la.stU’ the iiK'lting-points were Malabar 23'5° C., Bengal 
24'5' 0., anil Bombay 25-() ' C. Blount and Bloxam {Chem. for Enrjin. and 
Manui., 190(), 2.3(5) give the saponification of this oil as 209 to 228 and 
iodine absorption as 7 to 9. [Cf. Greshoff, Kept. Kolnn. Mns. Haarlem, 
: Bachofen, Complete Anal, of ( 'ncoanitl. showiin/ its demands nn the. 
in Times of Ceplon. Nov. 1899.] 

Extraction. — Various methoiks of obtaining the oil are resorted to : 
lor example, when pure eolourless oil i.s required the copra is boiled with 
Water, grated and squeezed, the resulting emulsion being again boiled till 
the oil nse,s to the siiiiace. This is thus a hot w'et process. If fresli kernels 
are used this is called urel oil. and if from copra it i.s muthel. (Moreover 
there are several special mu'litu atioms idiiefiv intended to produce the very 
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pure white oil which has the highest commercial value. Crude or ordinary 
Crushing. cocoaiiut oil is, on the other hand, produced by crushing the copra in a 

native oil-mill worked by oxen. This is a cold dry process, but some of 
the ino^t highly prized grades have been cold drawn. The mill is really 
little more than an enlargement of the druggist’s pestle and mortar, hut it 
is so efficacious that the extra amount of oil obtained by employing 
European machinery does not counterbalance the expenditure involved. 
I'oona ■. Moreover, the residue of the cofra is sold as cocoanut oilcake {poonac), and 

the drier the cake the lower its value ; the poonac is normally' worth 25 per 
cent, of the copra. 

Coihiii Oil. The best East Inchan cocoanut oil is known as “ Cochin.” This is 

remarkable, since it is generally thought that ripe cocoaiiuts are 
necessary for the oil, whilst green nuts arc best for the fibre. Yet “ Cochin 
fibre ” and “ Cochin oil ” both rank highe.st and possibly' from the same 
reason, viz. that the name Cochin is given to all high grades. However, 
it is possible, as mentioned above, that what is called “ Cochin coir ” comes 
iu reality very largely from the Laccadives and the Cochin oil may come 
from Chchin. In 1897-8 the Tropical Arjriculturist opened its columns 
to a discus,sion as to the reason for the higher price obtained by Cochin 
compared with Ceylon cocoanut oil. The difference was then said to be 
about 36 per cent. But in January 1904 there was apparently little differ- 
ence, and in May 1905 Cochin oil was selling at onlv 16 per cent, better 
improvrmcnt thaii Ceylon ; hence it may be assumed Ceylon had improved materially, 
of Ceylon. During the discussion indicated an " Old Cocoanut Planter ” observed that 
jmrfertlv clean and drv copra yields an oil which if put in a tumbler is in- 
distinguishable to the eye from a similar glass of water. The inquiry, it 
mav be said in (.‘omlusion, resulted in a general agreement on several points, 
such as that the purity of colour and therefore higher price of Cochin oil 
were due to the greater care taken iu the selection of nuts for crushing and 
Smoke-dried. in the prejiaration of the copra. It was acknowledged that smoke-dried 
copra usually resulted in a tainted oil : that none but quite ripe and quite 
sound nuts should be used (it was .said, for e-vample, that on the Cochin 
coast the nuts are allowed to drop off the trees) ; that great care should 
lie taken to keep the split nuts free from dust and dirt whilst drying: 
and finally, that the excess of stearine iu Cochin oil, which makes it ptofer- 
fcu^erior piiUity able for canille-makiiig, i.s due rather to the superior qualitv of the nut and 
more careful cultivation than to any- natural superiority- of the soil. Almost 
all Cey-lou (European) growers, it may be observed, are agreed that one of 
file principal advantages of the Cochin climate lies in the fact that the 
copra can be dried in the sum Iu the controversy above indicated it was 
stated, however, that if the copra were dried at an even temperature, where 
.sfiioke c(.iul<l not reach it. the result would be er.[ualh' good with the snn- 
roid Dry and dried uut. But it may' be added the difference between cold dry and hot 
wet e.xpres.'.cil oil mav he a far more inq^ortant factor than hitherto 
recognised in determining the value of cocoanut oil. All the cocoanut 
i'.'Kt'. jiroducts .seem .subject to extreme fluctuations in price. It is generally 

accepted that the safe.st standard to purchase copra or cocoanuts is the 
price ruling for the oil. 

Uses of The Cm L largely- used in India both in cooking and for toilet 

the Oil. purp'Ke^. Its employ'ment as an illumiuant was at one time important 
but has considerably diminished owing to the introduction of cheap 
American kerosene, the best (jualitie.s of which are cheaper than ordinary 
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cocoailut oil. It is still, ho-n-ever, occasionallv found in some Roman 
Catholic churches, and in Eiisrland and elsewhere it is made into candles, 
especially nightlights. The latter use was a discovery made by Messrs. 

Price & Co., who introduced candles made with coioanut oil for public 
illumination at the time of Queen Victoria’s weddinu ; but in ordinary 
candle-manufacture the oil has been somewhat di-'pl.iced of late bv 
palm-oil. [Cf. Board of Trade Journ., Feb. 1898.] In Europe it is 
extensively employed, particularlv in France, where pomades and other roma<L-, 
fancy toilet articles are produced in great quantity ami variety. It is 
also utilised in the manufacture of salves and lotions of various kimls 
and to adulterate cod-liver oil. It is considered an effective hair-re.-.torcr jiui-oii. 
and is universally so used all over India. Tlie lomr. black, lustrous tresses 
of the Filipino women have been attributed to the use of this oil. [tV. 

Hides and Leather, June 25, 1901.] 

As regards the soap industry, cocoanut oil makes a white, hard soap, Sum). 
which is more readily soluble than almost anv other in hanl or even salt- 
water. The form known as “ Marine Soap ” may be useil medicinallv in “ jiarmc se.ip." 
plaster-making and in the preparation of soap liniment, but it has the dis- 
advantage of imparting an unpleasant odour to garments or to the human 
skin. The Messrs. Lever’s Sunlight Soap factories use a large amount of 
cocoanut oil. A fair proportion of the Native-made soap of India i.s also 
prepared by boiling this oil with dhobie’s earth, salt, saltpetre, quicklime 
and water. 


Vegetable Butter . — The various methods and contrivances for pro- Butter, 
duciiig vegetable butter — cocoanut butter more especially — may be said 
to have originated one of the many new aspects of value in this palm. Pure 
cocoanut oil has for some time been used in part manufacture of margarine. .\i .rg.in.-io. 
and with advantage, since it .supplies a certain amount of glyceryl salts, 
of fairly low fatty acids, whose absence from ordinary margarine constitute 
chemically the principal difference between that product and butter. For 
this purjjose the characteristic odour of the oil is removed bv rrMtiinmt 
with alcohol and animal charcoal, ff 7. Blount and Blo.vam. /.c. g.SS.J But 
a far more important industry than the adulteration or fabrication of 
margarine i.s the production of cocoanut butter (.see Cacao Butter, p. 1()7(J). Ox-oanut 
The process of producing cocoanut butter or, as it was subsetjiienrl v termed, 

' palminf’ is said to have been discovered by a German profe.ssor. Dr. 

Schlinck, and developed by him at Ludwig.shafen. He produced a pure 
vegetable fat which for culinary and edible purposes w-as claimed to be 
much superior to butter, lard or tallow, all of which contain acids that 
through heat form undesirable products. [Cf. Ind. Ar/ri.. 8ept. 17, 1887 ; 
hew Bull., 18‘JU. 2.30-8 ; Ba.su, in Journ. .Iqri.-Hort. Hoc. Ind. (Proc.), 1890, 

IX., 62-3.] Dr. Therner. Second Phyoician of the Imperial Hospital, Vicuna, 
pointed out (Centralblatt fiir die ge.iammie Terapie, Oct. 1889) that a tirm at 
Mannheim had also produced a cocoanut butter free of fatty acids, such as 
Was suited for persons of impaired digestion. \C'f. Journ. Board Trade. Jum- 
1901.] The manufacture of these and such like butters was luitur.illv verv 


quickly extended, and indeed Messrs. Loder A Nucolirie, Ltd,,, of .8ilvertowii, 
London, claim to have preceded even the German firms in producing 
cocoanut butter and cocoanut suet, which they called '' Nuculine ” and 
I ejsu. ’ Their sales are now on a very large scale, so that their goods are 
coming daily into extended demand. '■ Vegetaline ” is the name of the 
product as now manufactured in Marseilles. More recently Messrs. Gaudart 
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& Co. have eoinmeiu-eil luakiiis: what thevcall ‘‘ Cocotme ” at Poiulicherrv. 
Similar tai tories have aLo been establiaheil in America and elsewhere. fC/. 
Mndrii^ Mnd, Jan. 23. 1902 ; Ind. .I'/r/., Xov. 1902. xxvii., 348 ; etc., etc.] 

There is thus an opeuiiie; for Indian industries in this product which 
that country will be ill aclvised to iieylect. The importance to Europe of 
the discoveries briefly indicated lies in the fact that coeoanut butter pro- 
vides bakers and biscuit manufacturers with a .substitute for butter which 
is not only pure and cheap but even better suited for baking purposes than 
butter proper. One of its chief advantages is that it does not readily 
become rancid, and recently the use of this butter has been authorised for 
culinary purposes in the French arinv, a fact significant of the future 
demands of the world. The consumption of this product must in fact 
yearly expand and the traffic become of infinite value. Confectioners are 
said to find coeoanut butter an entirely satisfactory substitute for the more 
expensive cacao butter (see p. 1076), the imports of which into England 
hav’e in consequence for some years past tnaterially declined. Coeoanut 
butter is not. however, strictly speaking, a substitute or even an 
adulterant of dairy butter, but a substance that commands independent 
recognition. [C/. White and Humphrey, Pharmacof., 1901, 331 ; Revue 
des Cult. Colop., Juno 1903, No. 126, 324.] 

.Adulteration. — It should be added that coeoanut oil is sometimes 
Used as an adulterant of volatile oils. It mav be detected by the fact 
that oils ^o adulterated will solidify wholly or in part in a freezing mixture. 
O’ucoauut oil has thus been found in cauaiu/a. citronella and palmarosa 
oils. [ty. Gildemeister and HoSmami. Volatile Oil.i. 1900, 201.] Cocoa- 
nut oil melts at 68^ to 82' F. ; its sp. gr. at 212' F. is 0'868 to 0’874 and 
its saponification from 209 to 228. 

Coeoanut Oilcake or Poonac. — As observed above, this is the by- 
product of copra, after the expression of the oil. Voidckor {Essay on the 
Influence of Chew. Disc, on Ai/n. reviewed in Prop. Jgrist., 1896, xv., 800) is 
said to have observeil that the coeoanut cake is better adapted for fattening 
stock than for voting growing animals or store-stock. Its analysis is 
as follows : — water 9’50 : oil 8-43 ; alhuminous bodies 30' 40 (contain- 
ing nitrogen 4'50) ; niiicilage. sugar, fibre, etc., 40'95 ; mineral matter 
(ash) 10- 72. It was very largely taken up in Australia, after the establish- 
ment of Messr.s. Lever Brothers’ .Sydney (lilniills. In the Tropical Agri- 
ci(lt’iri.-<t (1898. xviii.. 223) it is stated that coeoanut oilcake is not generally 
used for milch-cows or other milking stock, or in Cevlon for horses ; but it 
is the common food of working bulls, and is considered an excellent fattener 
for pig.s. 

(Jiticial statistics of the Indian trade in coeoanut cake are not available, 
but according to a reply to a correspondent in Capital. Feb. 11, 
the price in i'evlon was from Rs. 674 to Rs. 70 per ton, and from 12,0<f0 
to 1.7,tKK) tons W('r(> then shipped ami\iallv from Colombo, mostly to 
(oTuiaiiv and Belgium. The writer apparently did not eon.sider it neces- 
sary to take India into < onsideration. In fact he says Indian poonac 
consists of rape-.sood. r-astor-^eed and gingellv (sesanium). Haiiausek 
(Micro. Tech. Prcnl. (Wintou and Barber, traiisL), 1907, 403-6) gives the 
app'-arance of the cake iiiidpr the micro-rope. The total exports oi 
Indian oih ake, it may be ob-erved. amounteil in 1903-4 to about 60.<W 
ton-, of which Madras contributeil 47,-oi)(J tons. The exports of oilcake 
appe.ir, however, under two headings (a) Cattle Food and (b) Manure. 
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The total fur came to 105.379 tons, valued at Rs. 75,99,121. Cocoa- 

nut oilcake is chiefly exported from Madras, aii<l couse(iiieiitly constitutes 
an important item in these transactions. The value of the total traffic and 
its present prosperity may be inferred from the fact that from all India 
the exports in 188(3-7 .stood at otdv Rs. 1,71,107. This is. however, hut 
indirect evidence of the extent of the Indian exports in cocoanut cake. 

[C/. Kell’ Bull.. 1897. IK) ; Leather. Aori. Leih/.. 1897, No. 8, 159-60.] 

Medicine. — Very full accounts of the medicinal properties of the Medicine, 
cocoanut are triven in the Dictionanj and in the Pharmacoqrapliia Indica 
(iii., 511-9). Briefly it may he saiil that, for European medicine, the most 
important advantagres of n iirij'ei-<i are the anthelmintic action of the 
fresh fruit (especially of the volatile oil of the shell) : the properties of the 
milk ; as also the possibility of substituting; the oil for cod-liver oil, in cases 
where the latter cannot be taken. For medicinal purposes the olein is 
.separated from the solid fats, as in the preparation of what the Natives 
call drel. (According to some writers thi.s is nameil mutliel. the meanings .nw an.i 
of arel and rnulhel being perluip.s reversed.) In making that substance 
the kernel of the fresh nut is pulj)ed and strained and the oil separated 
from the milky fluid by heating. A preparation of the same kind is now 
known in Europe as “coco-olein.” Both by Native and European 
physicians in India the '' milk ” from the unripe fruit is recommended as Thoinik. 
a useful refrigerant in fever and urinary disorders, but in Bengal it is 
commonly believed that the consumption of too much cocoanut milk 
terids to cause hydrocele. In dv.^pepsia and consumption Native prac- 
titioners prescribe the pulp of the ripe fruit made up with ghi, coriander, 
cumin, cardamoms, etc. This mi.xtiire is called ndriheJa-khanda. The 
flowers and fresh toddy are astringent. The soft, brown tomentum or Toi.Jy. 
cotton found outside the base of the leaf-sheath is an excellent styptic, 
like the corresponding products of liofii-fKiis and ('nviintn . For an 
abstract of the somewhat diverse and confliiding opinions of the Arab 
physicians — Rhases, Avicenna. Serapion. etc. — the reader should consult 
Adams (Comment, in Paulus .Pgiveta, 1817. in., 138). 

Pood Products. — IVitli a large sectio'i of the Indian population the Edible 
cocoanut is almost a staple article of diet, and a verv wholesome one. Products. 
Natives of all classes consume the soft creamy pulp and cool refreshing 
water (milk) of the young nut iddh). ami alsi) use the same in cooking curry. 

The terminal bud or ” ( abbagc.” though esteemed a delicacv, is not often 
eaten, because its removal kills the palm. The hanler pulp of the matured 
nut is dried either uaturallv or artiticiallv ami the copra thus formed is Copra. 
parched with rice, rasjied, and put into currii'S or maile into .sweetmeats. The. 
tresh or fermenteil juice of the stem is consumeil as a beverage — toihlv {tan]\ juice, 
oy evaporation it is made into jaqgcri/ (coarse .sugar), and bv subsequent Sugur. 
treatment even refineil sugar. Rheede (Horl. MaL. 168(3, i.. 6) state.s that 
in his day a coarse reddish sugar was obtaincil bv boiling the juice mixeil 
with lime. When di.stilled, tan becomes spirit or arak ami flnallv vinegar Spints. 

(•see p. nil). Dq,. niethoils of colleeting the juice ami the manufai ture 
of its products differ very little, however, from tho.se eiiiplo vim 1 with other 
palms. (8ee Borassus flabeilifer. pp. 170-1 ; C'leghorn, in Edinh. Xeu- Phil. 

Jour)}.. H.S..I861. XIV.) Incideiit.illv it should be observed that in Bengal the 
I ncoanut-palm is not tapped for toddy but in Bombay this is an important 
industry, although very httle .sugar is made from it. It niav be noted that 
joqqerq is not infrequently mixed with lime to make a .-troiig cement which 
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THE COCOANUT PALM 

takes a fine polish. This is espeeially noticeable in Madras. [See Cements, 
pp. 293, 929.] The word jaggery is the trade name in India for all crude unre- 
fined sugar, though mostly palm sugar. It comes from the Sanskrit sarfazm 
(sugar) through the Konkani sakhara, the Malayal chakkara and the Portu- 
guese jagara or xagara. [For Indian Palm Sugar, see Phoenix, pp. 886, 929.] 

The uses of desiccated and shredded cocoanut in European cookery 
and confectionery, etc., are well known, and need not be particularised. 
This trade is comparatiyely a modern one.and mij;lit be almost characterised 
as the chief aspect of European interest in the edible products of the palm. 
Many patent machines and processes have been brought out, and large 
factories organised in Europe and America (none in India) for the produc- 
tion and sale of desiccated cocoanut and the manufactures therefrom. 
It would appear that the growth of this special trade is so important that 
it is ciirtailinc; the export of cocoanuts (entire fruits) from America. 

Timber. — The wood is commercially known as ‘‘ Porcupine-wood,” and 
is used for rafters and for other building purposes. It makes very pretty 
and durable furniture, and is also conyerted into spear-handles, walking- 
sticks and other fancy articles. [C/. Gamble, Man. Ind. Timhx.. 1902, 739.] 

Domestic and Sacred Uses. — By Hindus the dried shell is almost universally 
used as the water-bowl of their smoking-pipe or kukah (hence the n.ame narghili) ; 
less frerpiently it is the soimding-drum of crude violins. In Jladras the shells are 
made into elegantly carved ornamental vivses, lamps, spoons, sugar-pots, teapots, 
and small unripe ones into snuff-boxes, scent-bottles and the like. Entire shells are 
obtained by filling them with salt water and burying them in sand. By this process 
the kernel is destroyed and may be washed out, but the shell will rot quickly unless 
the nut so treated be fully ripe. [Cf. Ind. Art at Delhi, 1903, 133, 169, 190, etc. ; 
Hoey. Monori. Trade andManuf.X. Ind.. 1S80. 110.] According to the Emperor Baber 
(Leyden and Erskine. transl.). 3‘27)and the Emperor. A.kbar {Ain-i-Akbari, 
1590 (Blorhmann, transl.), i., 71) the shell of the eoconntit was even then used to 
make a kind of violin or mandoline c.iWed ghirhuk. IVitliin the nut there is occasion- 
ally found a small stoneof a bluish-wliite colour called in India and regarded 

by the Chinese .ts a valiuible amulet. These " cocoanut pearls ” are very carefully 
described by Rumphius. They' appear to be composed almost entirely of 
calcium carbonate and have a very small proportion of organic matter. The 
leaves of the palm are serviceable for thatch, screens, baskets, matwork, etc. 

TRADE IX COCOANUT PRODUCTS.—^so sort of e.stimate can be 
furnished of the area under this palm or of the total production. Tbe 
trade returns are moreover scattered under several separate headings, so 
that a fairly complete statement of even tlie exports cannot be framed. 
It will be convenient, therefore, to take up the more important products 
of the palm separately ; — 

Coir. — Fibre, Eope and Manufactures therefrom. In trade statistics 
the exports are shown under the headings '■ unmanufactured coir,” ” manu- 
factured coir ■’ (e.xclusive of rope), and '■ cordaue and rope ” (including 
hemp and coir but excluding jute). The U.XluiitT.s of it.i ir ' 'ullt to foreign 
countries manifested a .steady increase from 189-1 to 1900. In the 
year they stood at 70,016 cwt., valued at Rs. 5,6.5,625. But since Iw 
they have greatly fallen off, having been only 25,.5(X) cwt., valued at Es. 
2,26,626, in 1903-4, and 11.317 cwt., valued at Rs. 1,06,634, in 1906-7. 
This circumstance may be due to increased traffic in manufactured coir 
(rope matting, etc.), to iiicrea.sed exports in made-up mats or rugs (no 
returned as coir at all), or to certain rearrangements in official statistics. 

Of the .1/.) yt'FAujriii.ji unju (excluding cordage and rope) the expor s 
manifest a satisfactory improvement, the traffic for 1903-4 ha%'ing been 
returned at 483,355 cwt., valued at R.s. 47,90,110, and for 1906-7 at 559,3- 
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cwt., valued at Rs. 56,00,268. Almost the whole trade is in the hands of 
the merchants of the Madras ports, the receiving countries being the United 
Kingdom and Germany. Madras Presidency also supplies the other jujras. 
provinces of India with coir and coir manufactures. These internal 
transactions were in 1905-6 valued at 15 lakhs of rupees. As already 
indicated, coir cordage and rope cannot he ascertained separately from 
hemp, but the total transactions for all India in 1905-6 were 1.39,870 cwt., 
valued at Rs. 15,21,131 ; almost three-fourths went from Madras ports, 
and hence wore in consequence chiefly coir (see Ropes and Cordage, p. 921). 

The imports of coir are unimportant, and come mainly from Ceylon and 
are consigned to Bengal. 

CopraandOH. — Theexports of cojira to foreign countries in thefive years Copra 
1899-1900 to 1903-4 show a remarkable increase. Thev stood at 97,029 and Oil. 
cwt., valued at Rs. 9,89,377, in 1899-1900 ; and reached 353,724 cud., valued 
at Rs. 42,24,614, in 1903-4; but fell to 126,454 cwt., valued at Rs. 18,95,341, Exporta, 
in 1906-7. Of this last amount 125,129 cwt., valued at Rs. 18,76,172, went 
from Madras ports. The chief recipients were France and Germany. The 
coastwise traffic in copra in 190.5-6 amounted in all to 184,066 cwt., valued 
at Rs. 24,37,736. Bombay sent 47,218 cwt. chiefly to Sind, and Madras 
134,546 cwt. chiefly to Bombav. The imports of copra from foreign importa. 
countries have been steadily dimiiiLshing and are now unimportant. 

Statistics of the trade in Indian cocoanut cake are not obtainable separately 
from those of other kinds of oilcake. The traffic in cocoanut oil to foreign 
countries in the five years 1899-19(K) to 1903-4 increased from 2.245,502 
gals., valued at Rs. 27,79,669, in 1899-19(X) to 3,379,631 gals., valued at 
Rs. 48,81,588, in 1903-4 ; but the trade is subject to extreme fluctuations, 
and fell in 1906-7 to 959,772 cwt., valued at Rs. 14,17.794. The United Madras. 
Kingdom and United States are the best customers, and the trade is almost 
entirely in the hands of 3Iadras merchants. The imports, chiefly from 
Ceylon and Mauritius, amounted to one million gals, in 1899-1900, but 
were only 999,556 gals, in 1906-7 and verv largelv from Cevlon. In the, 
last-mentioned year Bengal received 731,281 gals, and Madras 171,215 gals. 

Nuts. — The exports of whole cocoanuts to foreign countries, though Nuts, 
still small, show a tendenev to incroa.se. In 1899-191X1 the total stood 
at 175,250 nuts, valued at Rs. 5,4.39 ; in 1902-3 it was 705,535 nuts, valued 
at Rs. 24,789 ; and in 1906-7, 365,890 nuts, valued at Rs. 13,853. Natal 
and Turkey-in-Asia are the chief receiving countries. The coastwise 
traffic in nuts is very considerable. In 190.5-6 the total for all provinces 
was 81,920,724 nuts, valued at Rs. 25,50,384. JIadras is of course chiefly Madras, 
responsible, having exported to Bombav 61,862,664 nuts, valued at 
Rs. 18,95,327. The imports of nuts from foreign countries amounted in 
1906-7 to 10,975,127 nuts, valued at Rs. 4,98,090, and the.se came chiefly 
from the Strait.s Settlements, the Maldives and Ceylon. Bengal took 
4.656,504 nut.s, valued at Rs. 1,25,325, whilst Burma received 6,090,728 
nuts, valued at Rs. 3,64,546. 

India has not as vet figured in the returns of the world’s traffic in either Desiccated 
desiccated cocoanut or in cocoanut butter. Cocoanut. 

COFFEA ARABICA, Linn. : De la Roque. Voy. Arab.. 1708-10, D.E.P., 

2 pi. ; Jussieu. Mem. de V Acad, des Scien.. 1713 (repub. Hist. Coffee), 1715; ib, 460 - 91 . 
Ellis, Hist. Acc. Coffee, 1774 (admirable plate) ; Plenck, Zc. PI. Med., 1789, Coffee, 
pi. 1.30 ; Wight, Ic. PI. Ind. Or., 1840, i., t. 53 ; Richard, Tent. FI. Abyss., 
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1843, i., 349 : Oliver. FI. Trap. Africa. 1877, iii., 180 ; Bailloii, Hi.'it. des PL, 
1880, vii., C7")-7. 405 ; Defler.s, Vop. Yemen, 1889, 143 ; Raoul, Cult, du 
Cafeier. 1894: Heuze. fe PI. Induct., 1895, iv., 172-92; Saenz, Memo. 
Cult, del i'afeto, 1895; Leoomte. Le Cafe, 1899; Yoveniaii, Philippine 
Islands, 1899, 337-42; Marce! DuLard, Les Cafeiers, in UAgri. Prat, des 
Pays Chauds. 1905, v., pt. 1. 92-100 ; also in Bull. 3Ius. Nat. d’Hist. 
Nat.. 1907, 279-83; Rubiace.i!. 

The names given to the plant, its fruits, its seeds and the beverage pre- 
pared from these, are mostlv derived from either of two words ; — “ kahwah,” 
an Arabic term that originallv denoted “ wine,” and ” bun,” the Abyssinian 
name for the coffee plant or its beans. From the.sc we have cahua, kawa, 
chaube. kapi. care, kava. cafe, coffee and cafeier ; also houti. bun, ban, hen, 
bunu. buncha. The earliest Arabic writers, however, used the Abyssinian 
name by itself or in combination ; thus Avicenna (11th century) calls it 
buncho and Rhases bunco. It was bv them \-iewod as a medicinal plant 
and one very possibly that came from Abyssinia, so that the appearance of 
the Arabic name kahwah may with safety be accepted as marking the pro- 
gress into the final development as a beverage. The a.ssociation with wine 
mav be considered in fact as indicative either of the abhorrence of the 
zealous followers of the Prophetof anything that savoured of the prohibited 
alcolntl or taken as the direct expression of the curious circumstance that 
when the, coffee beverage was first made known to the Arabs it was in all 
probability distinctly alcoholic, and thus full v deserved the name kahwah. 

Habitat. — The true coffee plant would appear to have been satisfac- 
torily established by botanists as indigenous to certain hilly regions of 
Abvssinia, of the Soudan, of Guinea and of Mozambique. Some doubt 
still, however, prevails as to its being indigenous to Arabia, though this 
was claimed by the early writers. Richard throws out the suggestion 
that it may have been indigenous to Arabia, and carried from thence 
to Abyssinia. It is certainly e.xtensivoly cultivated in that country, 
as for example at Enarrea, Kaffa and Harrar. But Richard adds (as it 
ill part support of his view) that coffee is onlv used bi' the Muhammadans, 
not by the Abyssinians proper. Defiers, on the other hand, speaks 
of the plant as cultivated in Attara and elsewhere on the mountains up 
to alt. of 7,ri0<> feet, but as nowhere seen wild iii Arabia. These two 


botanical writers thus take opposite sides in the storv of the Abyssinian 
coii(|Ue.--ts. Rieliard believes that coffee was carried back from Arabia, 
ami Defh'r.-. that it was convex'ed to Arabia, about 100 voars before the 
birth of iluluimmad. Rayiial, Lecomte. and manv authors accept the 
opinion that the plant was taken from Abv.s.siiiia to Yemen. 

History. — It we turn to Ar.ibie liter.nm-e for confirmation of this new 
wo h-.un for oortain that coffee is not mentioned in the Koran, nor of coarse 
IS tlioro .inv allu.-ion to it in tlio Hi-lirew Scriptures. Thus if the plant be 
a.s imlisroiion^ to ci-rtaui tracts of Ar.ihia, it becomes necessary to believe tna 
its iiiei-itsdf known.it all) wi-re apprei i.ited withina very restricted area. Evert- 
tliinir. in f.u-t, points to the i-onviction that the peoxtle of Mecca, Jlechnii aii< 
B.isidad ilul not know of rolTee till well into the 14th eentury of the Christian enj- 


fbu B.iithar, born ,it Abrlajja and who tr.ivclled during tlie l.'ith rentirry m 


Xorth 


Atrii'.i and Syri.'. in. ikes j,,, mention of coffee. The art of roastine: th*" 
and prop.irinv from tlu-st, a decoction was apparently a more recent discover- 
and one whirh may have bei-n made m I’ersia Prior to that, the kahwah 
tir.st attraet.-(l attention, wa-s a preparation troiu the sm culent rind or pulp of t 
, oftee-eherry This contains a fair amount of suyar, is often pleasantly 
tlavoured, and if a decoi-tion m.ule from it were allowed to stand for some sho 
time It w oiiid for cert'un become alcoholic and mitrht even be distilled into spirt 
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Oiovan Ldoiio. who visited Egypt in 1513 and wroto a carofiil account of ( airo, 
nuikos no inoiition of the consumption of coffee, nor is the plant enumerated m 
Ihb list of the most useful and novel African plant->. On the ether hand, seventy 
years later, I’ro.sper Aljanus {De PL ^Egyptiy 1592, 20) speaks of the hoyi tree seen 
]\y him at Cairo in the < onservatory of an Egyptian gentleman, and furtlior lie 
gives full particul.irs of tin* <leeoction, chilled Mionrr, which ho says they prepared 
from the seeds im])erted from Arabia Felix and sold in public taverns, in plaee of 
wine. In his other work {Dc Medccina Mdhod.) Alpiniis remarks that some 
of the Egyptians used the husks of tlio coifee-bernes instead of the l)errics them- 
selves. V’esling (in his edition of Alpinus’ work publidieil in 173."». 179) a<lds 
that coffee-cherries, brought from Vemcn, were sold in Egypt a-- (•rv''tallised 
fruits and regarded as great luxuries. Vorz.uscha ( /C/di^/rr-yd/c//., ir)7s, 7SS). wlule 
rtjprinting tht‘ account given by Alpinus, spe.-iks of tlie hevt'r.ige being M>rved in 
e.irthen pots entirely clo.st^d up, and ad<ls tlhit the biwk makes a <1 ronger infusion 
tiian the berries (seeds). The seeds, lie oh-erves, are c<dled bon and tht‘ drink 
chonra : he furnishes a picture of a roaster, so that by then.<it aU events, there 
would seem no doubt the seeiis were regu! irly ixM-tinl and a bevorage pn'p.in il 
trom them, as well as from the liusk. Sandys {Traevh, IhlO (('tl U>79). .71) 

alludes to “ Coffa-houses ” of Constantinople. Ihetro della Valle ( T'o//. Kust. 
hid., lOha) says of coffee, it is “ niad<* by a black seed boyled in water wlm li 
tames it almost into the saiin^ colour but <h.th veiy little alter the taste of the 
water ; notwithstanding it is very’ good to help digestion, to (jiiicken the spirit 
!ind to cleanse the blood." Herbert {Travel-'^. 1977. 113, 311) -speaks of “ Coffe or 
Coho ’’ as a Persian beverage prepared from the Aowit of the Bunny or Choava- 
berry ” and sold in shops. Fryer (A'fir. Acr. E. Ind. and Pcrfi.. 1975 (ed. 

-25, speaks of ‘‘ Coho or Tea ” as being s(‘rv(‘d at a vState cfTcmoniiil at wliich Ik' 
was present at Bunder Abbas. An apology for mistakes explains that the text was 
printed in the absence of the autlior. Hence it may be inferred the “ Explanatory 
Index” was not drawn up by Fryer. In tliat index coffee ” is given ns tin' 
equivalent of coho. It is thus probable that Fryer himvMf accepted coho a name 
fully understood m England. It is of c-oirse a variant of the Arabic kahvah. which 
originally denoted the wine prepared from the husk of the coffee-cherry, not tlie 
beverage of the roasted seeds. Xiebulir ( Foy. Arabia, 1770) says that in Yemen 
coffee made from the seeds is supposed to heat the blood : accordingly* the inhabi- 
tants of that province compose a drink of the hulls of coffee which m taste and 
colour much resembles tea. This they esteem wholevome and refreshing. It 
prepared nearly in the same manner as that from the seed or b^-.\n and is the 
coffee t! la Sidtane of the French. Dellers observes, It is wc'll knowii tlwit 
the pericarp of the fruit dried in the sun and p<*w«lerod constitut*‘> tht* product 
iLsed under tlio name of qischr for the prep<iration of a stimul.itmg drink ratlnu' 
like an infusion of tea.” ** .-^omutised with ginger or other spices it i-> with tyit 
the favourite stimulant of the .-Vrabs of Yemen who abstain from tlie um* of enti'ee 
pn-pared from the seed. gr«’und m the Turkish and Kur»‘pean fashion/’ 

Turning n<jw to a few of the records rog.irding Aby^'inia : Richard, as 
already observed, affirms that coffee was not in his time much U'Ctl by the 
Abyssinians. Xearly’ all xvas taken to Messoali by’ caravans .md from th«-nee 
dispatched to Moka, where it wa.s sold as Arabian coffee. Henri Lecimite gives 
a very different accoimt ; From time immemorial th<‘ Gallas hav<“ used coffee 
both as food and drink. Originally they made a decoction of the }»eaiw and 
pulp cooked together. The system of r«»asting was only <liscovercd later." 

Such then are the observations of early travellers in Arabia, Abyssinia and 
<Tnd these may’ now he linked up with the prevalent opinions and tradi- 
tions. Coffee made of the rua.sted seeds wcuihl appear to have been fir'^t lirought 
prominently to notice at Aden. It was known for <-entunp> previously a <lrug. 
an<l many of the Arab writers speak of having been made aetjuaintiHl witli it- 
properties through the Persiam^. Abu Abdallah Muhammad Dhahb.uu Jbn 
haul held occasion to visit Perr-ia (according to (.hdand. Roque and Ellis ; Afri('a. 
according to Yule and Burnell ; la^-tly Abyssuiia according to tite authors of the 
hharmacographia Iridica) during the l.5th century. On that oceo'-ion he found 
the faithful partakmg of cotfec. Returning t»» Alien he took to drinking ci^ffee 
himself, and recommended liis i',»llowers to substitute that heverngf? for the kdt 
h atha l anHn) wliicli they were in the habit of using. Vaughan {Pharm. Jcurn., 
1852. xii.) gives further particulars regarding Muhainrnafl Dhabbani. but throws 
no light on the country wlienc*"' he obtained his knuA\ I'-«lgo, n-w dot s tie Saey* doal 
^'ith this issue. From Aden, howex'er, tlie knowledge .se»‘Ui.-> to have .-pread 
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to Mecca, Me<lina and Cairo, and finally within the century after its introduction 
to Aden, it had been conveyed to Damascus. Aleppo and Constantinople. But 
in due cour.se the more strict in the tenets of their faith objected to public coffee- 
houses and to the gaming, singing and dancing that there took place. At various 
times the effort was accordingly made to repress the traffic and to close the 
coffee-houses. In 1511 the Governor of Mecca (the Viceroy of the Sultan of 
Egypt) issued a Condemnation ” of coffee as the united opinion of the priests, 
doctors and learned men of that tovm, on the ground that it was a form of wine 
[kahivali] and therefore contrary to the law. It is thus just possible that the 
beverage then in use was prepared from the pulp of the fruit and was, therefore, 
actually intoxicating. But the Sultan revoked the condemnation and reproved 
his A'iceroy for venturing to prohibit an article of daily food used by the people 
of the capital <>f the Empire (Cairo) and by the Sultan himself. Later on (1524), 
liowever, the coffee-houses of Mecca had heconio the scenes of so much rioting 
that tliey were closed, by order of the Kadi. In 1533 the peojile of Cairo were 
divided into tw*) el.isses, those who con-idered coffee lawful, and those who did 
not. In 1554 the coffee-houses of Constantinople w'ero closed on a new pretext, 
that possil)ly in, irks the more complete establishment of the habit of roasting 
the seeds. The charred berries (seeds) were considered as charcoal, and thus 
unlawful as articles of food. 

Difference of opinion exists regarding the first European who saw and de- 
scribed both the plant and the beverage. Ramusio published in 1554 his Raccolta 
delle Navigationi e Viaggi, and one of the travellers whom he ijuotes describes a 
journey from Ad.en to Rhuda which he made as a prisoner. Incidentally he 
mentions coffee among the plant.s observed by him. but speaks of it as if he and 
all his readers wt^re perfectly familiar with the plant so named. We know that 
by that tune it wa.s being used in Constantinojile, so apparently it was known 
some time prior to the actual dat^* iff its bemg chronicled. Do la Roque, while 
characterising the tr<tffic m coffee as quite modern, points out that Peter Belon, 
who travelled in Egypt and Aralaa in 154ri-0 and described most of the curious 
and interesting plants seen by him, makes no sort of allusion to coffee. But about 
the same time, or shortly after, several other travellers visited both Arabia and 
Abyssinia, and some mention while others are silent regarding coffee. Similarly 
John Ray published in 1003 a collection of Voyages and Travels. A few of the 
authors whoso works he gives, deal witli Ethiopia and Arabia, and some mention 
coffee while others do not. Clusius {Arom. HiM. (Chircia de Orta), 1574, 214-5) 
received from Dr. Alphonse Pancius of Ferrara, during the summer of 1573, a 
few coffee-berries (seeds). These lie figured and described, and tells us that they 
Were called buna and by some rUcuue \al have) and that in Alexandria a drink 
wa.s made from them. Rauwolf visited Aleppo in Xovember 1573 and saw 
the coffee plant, as also the beverage. He published his account in 1583 
{BL-ichreit der Raiss., 103). Thus Clusius, not Rauwolf, as is commonly affirmed, 
xliould be viewed as the first botanist who examined and described the coffee- 
berries. Prosper Alpiiius, as already stated, had a few years still later given 
a full account both of the plant and of the beverage, and his statements were 
published time after time for a century subsequently, without any new information 
of value being made known. 

\'ery few of the early rulers, travellers or botanists of India mention 
<-offt*e, such as Marco Polo (1290), the Alemoirs of the Emperor Baber 
(1510), tho Aiti-i-Akbari (1590). Rheode (1678), and Rumphius (1750)- bi^" 
schoten (150S) ile.scrib‘'*d tho preparation of tea in Japan, and his contemporary 
and publisher Paludanus, in a footnote commenting on that passage, observes 
t hat in tho same way tho Turks prepare a beverage from ‘‘ the fruit which is like 
unto tho bakclaoc (laurel berry) and by the Egj-ptians is called bon or ban.' 
Pyrard ( Toy. E. Ind., 1010 (ed. Hakl. See,), i., 172) speaks of the king and great 
lnrd.s of the Maldivo.s drinking coffee. Tavernier {Travels Ind., 1676, ii., 23 - 4 ) says 
that in liis time coff'e*' diii not grow either in India or Persia, but that the supplies 
c<ime from .\rabia. He then adds that the principal coffee trade was from Hormuz 
and IJa-isura, “ whert* the Dutch when returnmg empty from Mocha, load up as 
much cis they can with that seed, it being an article which they sell well.” From 
Hormuz it is exported to Persia, and from Bassora to Mesopotamia and other 
Turkish provinces. {For accounts by Bontius, Alandelslo and Ovington^ see 
Camellia, p. 212.) 

l>'>wn to the year 16',»0 the world's supply of coffee came from Arabia ana 
Abys'^mia. The following historic data may bo accepted therefore as fittingly con- 

360 



CARRIED TO INDIA 


eluding this brief statement. In 1615 coffee-drinking was carried to Venice. In 1644 
Peter delLi Valle took it to ^larseilles. Jolm Houghton {PJul. Trans. Loyulon, 1809, 
IV., 4*20) says that Rasitall, an English merchant, wont to Leghorn in 1651, and 
there found coffee-houses. In the year following Mr. Daniel Edwards, a merchant 
from Smyrna, brought to England a Greek servant mimed I^asqua, who made 
his coffee. Shortly after Pasqua was enabled to sot up a public coffee-house in 
Cornhill. It is further affirmed by Houghton that Dr. Harvey, the discoverer 
of the circulation of the blood, frequently used coffee. Put Henry Phillips 
{Pomarium Britan., 1820, 112) says that Xathaniel Conopios. a Cretan, made 
coffee his common beverage at Baliol College, Oxford, in 1641. This same fact 
IS alluded to by Evehm [Munoirs, 1819, 7) as having taken place in May 1637. 
In 1675 Charles II., by an ill-judged proclamation, in which he characterised 
the coffee-houses as seminaries of sedition, endeavoured to close them, but the 
Act was suspended a few days later. By 1688, according t<> John Ray. Loudon 
rivalled tho Grand C<dro m the number of its coffee-houses. Lord Bacon {Sylva 
i^ylvar, 1658, Century viii., 185), speaks ot the co/fa drink used by the Turks, but 
he had apparently no personal knowleilge of it. In 1657 tlu- Turkish Amb<issador 
Sulaiman Aga matle coffee-drmhing fashionable in Pans, and m cnnsequfuico tho 
roasted coffee-berries sold in Pans during 1670 at £5 a pound. It seems probable, 
however, that through M. Thevenot coffee was definitely introduced abi>iit 
1667, but that the habit of coffee-drinking was not gener.il in Paris until 1680. 
In 1690 live seeds having been convey<*d to Batavia, <i plant was shortly after 
taken to Amsterdam and in 1712 the Dutch presented a seedling from this to 
Louis XIV., and still later from tliat plant seeillings were sent to ^Martinique. 
Madame do Genlis {La Bot. Hist, et Littt'r., 1811, i., 193) tells how M. Descheux, 
who went to Martinique in 1720, as Lieutenant of the King, in the same ship 
with the seedlings, gallantly saved them by depriving himself daily of the greater 
part of his allotted portion of water — the ship's supplies having run short. He 
had in consequence tho good fortime to see the plants arrive in safety and a new 
source of wealth thereby added to tho island. M. de Candolle, ^1. Edelestan 
Jardin and many other writers allude to this incident. In 1723 coffee was taken 
by the Portuguese to JaA’a ; in 1728 Sir Nicholas Laws introduced it into Jamaica, 
and in 1770 it was conveyed to Rio de Janeiro. 

The history of the introduction of coffee into India is very obscure. Most 
writers agree that it was brought to ^lysore some two centuries ago by a Muham- 
madan pilgrim named Balia Budan, who, on liis return from Mecca, brought se\’en 
seeds with him. This tradition i.s so universally believed in, by the inliabitants 
of the greater j^art of Soutli India, that there seems every chance of its being 
founded on fact. About the beginning of tho 19th century there is no doubt coffee 
had found its way to India, and ui 1823 a charter was granted to Fort tdoster, near 
Calcutta, authorising it to become a cotton mill, a coffee plantation and a rum 
distillery. Some of the coffee trees planted in fulfflraent of that charter are sup- 
posed to he still alive, and about the same time coffee was .successfully gro\ni in 
the Botanic Gardens, Calcutta ; but needless to say the industry of coffee planting 
nowhere found an abiding place on the plains of India but migrated to the hills 
of Soutli India, in Mysore more especially, and thus into the very region where 
tradition affirms it had been introduced two centuries previously. The first 
systematic plantation was apparently Mr. Cannon's near C’hikmuglur. This was 
established in 1830. It is supposed, however, that Major Be\an may have 
actually grown coffee on the Wj-nimd at a slightly earlier date, and that Mr, 
Cockburii’s Shevaroy plantation bears the same date as Mr. Cannon’s. In 1840 
Mr. Glasson formed a plantation at Manantoddy, and in 1840 plantations were 
organised on tho Xilgiri hills. In Ceylon it is believed coffee was intrf»duced by 
the Arabs prior to the Portuguese invasion of that island. It was commenced 
to be systematically cultivated by the Dutcli from about 1690. In 1825 tho first 
plantation by an Englishman was opened by Edwards Barnes. In 1877 it was 
estimated that the capital invested in C’cyhm cotfee was clo'^e on £14.900,000. 
fhe fungal disease ( nmtUvia rHsfnft’i.r) appeared about 1869 and sprea<l rapidly, 
ste^liiy weakening the bushes and reducing their yieldmg capacity-, so that by 
188 4 the Ceylon industry was completely ruined. 

It would occupy many pages to give anything like a complete enumeration 
of even the more important works on cotfee. [The following m supplement of 
those already given m the Dictioriary, and of tlujse mentioned above, will be found 
"specially worthy of study: — Thovenot, Travels in Levant. Indostan, etc. (Engl, 
transh), 1687, pt. i., 162-3; pt. u., 11, 21 ; Dafour, L'Einphi du Cafe^ 1671 ; also 
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Le Cafe, 1684 ; Spon, Tract, de Potu Caphe, 1684 ; Blankiuirt, Coffee, 1686 ; Nichol 
de Ble^y, L'Emploi du Cafe, IG8T ; GaUmd, TCOrigiyie et Progr>s du Cafe, 
1696 ; Chardin, Voi/., 16S6 (Engl. ed.). 1811, ii * -79 ; Ray, Hist. PL, 1688, ii.' 
1691 ; Petrus Petitus, Homeri Nepenthes. 1689, 73 ; Sloane, Phil. Trans. 
London, 1693 (ed. 1809), iii., 623 ; Pomet. Hist. Gen. dcs Diogues, 1694. i., 204; 
Bruce, Travels, 1790, ii., 226 ; Macphersoii, Comm, ivith I)id . 1S12. 271 ; Milbum, 
Or. Comm., 1813, i., 104-6; ii., 530; Law, Hist. Coffee, 1850; Thurber, Coffee, 
Plantation to Cup, 1881 ; De Candolle. Grig. Cult. Pla))t‘^, 1884. 415-8 ; VanDelden 
Lceme, Coffee Cult. Brazil and Java, 1885 : Xicholls. Textbook Trap. Agri., 1892, 
91-109; Pharynacog. Ind., ii., 21.5-25; Elliot, Cold, Sport and Coffee in Mysore, 
1894; Ferguson, Coffee PI. Manual, 1894; J.irdm, Le Cnftier et le Cafe, 1895; 
Burton, Footsteps in East Africa, 1894, i.. 12 n.. 55 n.; ii.. 26; Heuze.CrsP^. 

Indnst.. 1895, iv., 172 ; Sender, Trop. Agnk.. 1897. i.. 218-21, 233, 260 ; Laborie, 
Coffee Planter St. Domingo, 1898 ; Leeomte. Le Cafe, 1899; al.-"' in "La Geographief' 
June 1901; Sadebeck,Dic Kulturgcic. derDriit. Kolon., 189!». 137-8. 142-5; ilorxen, 
Kaffeeplantage in Der Tropenpflanzer, Beihefte, .March and 5lay, 1900; Mukerji, 
Handbook Ind. Agri., 1901, 456-62 ; Lehmann, Coffee Cultivation, Dept. Agri. 
Mysore Bull., Xo, 2 ; Jumello, Lcs Cult. Colon. {Aliment.), 1901, 350-85; Wiesner, 
Die Pohst. des Pfianzenr., 1903, i., 483.] 

Diatribu- Distribution. — The world's supply of ( oft'oo, we are thus justitied iiibe- 

tion. lieving. came originally from Arabia and Aby,<'inia. but as the demand 

increased uerr' localities of production were e.stabli'.hed. The Dutch East 
India Company pioneered the modern trade b\' their experimental cultiva- 
tion in Batavia. Soon thereafter coffee I'ultivatiou was successfully intro- 
duced into the warm temperate areas (or hilly tracts) of most tropical 
countries, and in time these not only produced far more than the ancestral 
regions, but yielded a supply of an even superior ((uality. Improvements 
in quantity and quality of necessity ra[iidly extended consumption until 
they made coffee one of the most popular of all heverages, and hence with 
a large number of the inhabitants of the globe it jjassed from the position 
of au occasional luxury to that of a dailv necessity rivalled only by tea 
—the sister beverage of the breakfast table. 

Species and Species and 'Varieties Cultivated.— After the somewhat detailed 
"Varieties. account already furni.shed of the ehicl lii.-,toi’ie facts regarding the Abys- 
sinian (commonly called the Arabiau) coffee jilant, it i.s perhaps hardly 
necessary to indicate that particular spmies any further for the 
present. It is to thi.s day by far the most important cultivated stock, 
though its liability to blight has caused planters to seek out other 
forms, in the hope of being able either to replace i'ojjen tu’tfhivn or to 
use these as strains in hybridisation or as stocks upon which to graft, in 
the production of blight-proof plants. In this modern a,speot of the 
coffee-planting industry three plants have attracted special attention. 
These are ; — 

Iiiberian. (a) C. liberica, H\frn , — a native of West Tropical Africa (Liberia, 

Golurvgo, Alto, etc.). But in its indigenous area it is very indifferently cultivated, 
at mo.st in but small plot.s along the banks of the rivers. In trade it is called 
Cuiff Liberian or Abeokiit.i, Cotfec. Sir J. D. Hooker from 1872 advocated in the 

I'ubh.'atMiii, ReportK the cultivation of this plant — it was then being experimentally grown 
at Kew ; Ferguson publi.shcd a History of its introduction, progress and 
cultivation in Cevlon up to 1S78 ; Thurber. l.c. 107-U) • Kew Bull.. 1890, lOo 
24.5-.53; 1802, 277-82; 1893. 2.5, 204-0 ; 1S9.5. 12. 273-4, 206-9; 189'- 
314 ; Progress Kept. Bot. Hurd. Xilgiri Hills. 18,81-2 ; Christy, Xew Comm. 
PL. 1878, i., 1-7: Lierne, l.c. 321; Trinidad Bull., I'sOt. 207-73; Watson, 
I'ult. Tavoy, 1893; Rept. Govt. Bot. Hard. Bangalore. 1S97-S. U; Vankeirsbilck,i?W'- 
Agn.. 1890, x,, 135-7, 102 ; U.S. Yearbook Agri. Dept.. 1897, 197 ; Huettenl^n' 
Cult. Liberian Coffee, in Selangor -Joum., 1897 ; Der Tropenpflanzer. 1S97, i-. 
290-0; iii . 231 ; Journ. Snc. Arts. 1897, .541 ; 1903, 401 ; Cat. des PI’ Eoon. 
in L’Hnrti. Colon., 1900,03-4: Edmond Bord.ige. Revue Agri. dt la Biunton, 
1901 ; L'Agri. Prat, des Pays Chauds, 1902, li., 109, 024; Sadebeck, l.o. 
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Produce World ; Planthig Opinion ; Trop. Agriat. ; Capital ; Madras Mail, 
etc. etc. 

This species was thus first made known to Europe about the time the coffee- 
leaf disease appeared in Ceylon. Its hardier growth led to the opinion, to some ' situation, 
extent realised, that it might withstand the action of the blight, and on this 
account demands were made on the Royal Botanic Chirdens, Kew, for plants 
or seeds. Fortimately the Director of the Gardens was fully able to satisfy 
these, until the question of seed supjily was taken up by the trade. The Keiv 
Reports are full of the most interesting and suggestive details regarding the 
successes or failures attained through the experiments conducted, almost simul- 
taneously, in all the tropical regions of the globe. But in one respect at leaj^t immunity 
they have been disappointing, namely, the plant, though much h<irdier tluin the uiaease. 

Arabian coffee, has not proved to po.ssess immunity from blight. In fact Sir Daniel 
Morris pointed out long ago that in the nursery the seedlings often surler from i)i.,caseJ m 
Mietniieia quite as much as do those of at ahiva. but he added that tlie plants, Nursery, 
if properly cared for, soon attain sufficient strengtli to withstand th** dj^e.ist*. 

The experience gained in India would seem to support b(‘lief that Libi iiin 
coffee requires quite as fertile and as deep sods as r. nt abha. It prefers a warm w.irm Moist 
moist atmosphere and not much less than 100 inches of rain, distributed it L<'cuhty. 
possible throughout the year ; but it is very suscoptibh* to drought. When* siil>- 
jected to dry heat, therefore, shade-trees must be provided if they do not ain^arlv shade-trees, 
exist. In Java I’^rythrina seedlings are first planted, but soon give too much 
shade and are accordingly replaced in about five years’ time by F.fitniemiiun 
seedlings. 

A shallow soil or one with a largo admi.xturo of sand and stones is quite un- Low Lnnd. 
suited, as also are heavy clay soils and wati^rlogged subsoils. But Libt*riau 
coffee luxuriates on moisture-retaining soils and on lands that can be, and are 
regularly irrigated. It, in fact, prefers low-lying tracts to higli ground, and 
accordingly flourishes better on tlio plains than on the hills. It is true that on 
the Wynaad and elsewhere it has been succe.Scsfully grown xiji to altitudes ot 
5,000 feet, but that circumstance doos not m<iteri<dly detrixct from the opinion 
that it is better suited to the plains of the tropics than archioa. Heneo 
Liberian coffee has attained it? mo^t extensive production in the We'^t Indi*-*!, 

Ceylon, the Malay Beninsula (Sehmgor), North Borneo, Sumatra and Java. 

and in India seems likely to <tttain its chief productn»n in Sylhet. Assam, Bunn.. 

and the Andaman I.slnnds. La^rne s<iys tliat it is *• little thought of ” in Brazil, 

since “it produces little and that irregularly.” <In the oast-coU'.t IniaU ef 

Madagascar it has for some \cars been hiirly extensively eultivared. M Dt i-u-.r. 

landes, Assistant Inspector of Agriculture, says that the plant', there grown are 

hybrids and jdeld a berry superior to that of African cottce. Being l<iri.e plants 

the custom exists of allowing them plenty of spai o. say lOii tree', to the .u re. Four rr'indr-^l 

There are several distinct races, seme that form much larger plants tl.uu others 

and accordingly require more space. It is jiwt as important witli Liberian as 

with Arabian that the races of the plant should be critically studied. For some 

years past numerous hybrids have been cultivated all over tlio world. In the 

south such have appeared wherever ALrabiun and Liberian coffee were grow'n 

side by side. The stock thus obtained is much valued by many planters, being 

regarded as enjoying immunity from leaf-blight. But it usually contended that 

for young colonies, Liberian has distinct an<l superior claims. It yiolds regularly 

and freely, the fruits do not fall so readily from the bush on thoir reaching 

maturity, and it is, when all is sanl and done, a much hardier plant than iUr-iur lUar. 

the Arabian coffee. On low ground the harvost is abundant, the fruits aro 

^rge (nearly twice the average size of the Arabian bean), not so ddicutely 

flavoured, though of good quality when grown tm high altitudes. The bemc-. i,.mw iluri iit 

are more difficult to clean than are those of the Arabian plant, but with proper 

machinery may be completely deprivt'il of even the parchment ; they an- 

rank and oily, though if carefully and slowly dried will fetch a price suffit?i<*nt 

to reward all the trouble and expense entailed. Accorfling to most writ(*i-'5 a 

drawback to this coffee lies in the fact that it ha? never l*een pushed as a emn- 

mercial commodity on its owti merits. The beans seem univer^'idly used by 

middlemen for the purpose of strengthening grades which by theni'-eives wmdd 

oe flavourless. 

^6) C. stenophylla, ft. D;n Bot. Maa ^ 74-5 and t. ; Knc BulK, IhWL loT ; Sierra 
Rept. Bot. Gard. Banaalore, 1S93-4, 10-Al : 1896. 189-91 : 189 n. *J7 ; Bept. Bou. Leone 
Bot. Gard. Trinidad, ISOti, 13 ; 1900.12-3; Pharm.Joiun, 1897, 17; Sender, Coffee. 
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Trap. Agrik , 1^^7, i., 217 ; Der Tropcnpflunzer. 1898, ii., 34. 263 ; Trinidad 
Bull., etc., 181 ( 9 , :223 ; 1900, 3l.j ; Agri. Xeirn, West Indies, 1902, i., 278 ; ii., 
237 ; Journ .S'oc *4)-:.5, 1903. 461 ; Trnp. Agrist. ; Planting Opinion ; Madras Mail, 
etc., etc. The Highland Cnftee of Sierra Leone.” This interesting West African 
species. iMr. Bentham thought, might he hut a t'ariety of avahirtt. The seeds 
were i.s&ued from Kew Gardeirs, and the plant is now being experiiiientally grown 
ill Tniiid.id. Jav.i, Ceylon, Jlysore (not successfully) and elsewhere. Hybrids 
h.^^s' .ilso been formed between it and r’. a tuthifu . as also liherini. It grows 
freely, \-ields abundantly, but is longf*r m coming into bearing than liberioa. 
It glees a highly llavoiired Moka-like berry. 

(c) C. Laurentii, Wiidem. (C. robusta. l Uinhn), is another tropical African 
species that has attracted some attention, though it is but imperfectly known 
hotanically. It is spoken of as " Congo Coffee.” .An article appeared in 
U Horticole Colonntle [I c. 64—6) in the y'ear 1900 that gives a good account of 
this plant. It is spoken of as prolitic, as almost immune from the ordinary diseases 
of coffee, and as yielding .i berry of a superior t|uulity with a delicate aroma. 
It frequents hanks of streams and prefers situ.itions moist and not too shady. 
The plant is not, like t ■ liberini. pyramidal in shape, hut is rather rounded in 
outline. Jiinielle (Lea. Cult. Colon {Aliment ). 1901. 3o0-8o) adds that it inhabits 
Sierra Leone, on soils formed ot deconqiosed granite or gneiss. Owing to its 
having been first iiiado known from the Nunez river it is often called ” Rio Xiinez 
Coffee." In Iiidui, and Cevloii this plant h.vs .so far failed to justify extended 
endeavours, hut in Dominica the results have been most encouraging. 

CULTIVA TION. 

Localities and Area. — In this work it is desirable to restrict obser- 
vation to India, ami < onsei.|nentl,v to allude onlv incidentally to the 
coffee-growino of other parts of the world. Particulars of cultivation 
in Java, Sumatra. Philiiniines, Ceylon. (Queensland, Brazil, West 
Indies. Central Aniorica. Me.yico. etc., will be found in the respective 
chapters ol Tliurber's Coffee from Plantation to Cup and other such 
works, to which the reader i.s referred. The actual area under the crop 
ill India cannot ie- .-.tated delinitelv. owing to the unwillingness of certain 
planters to turnish information. Tin' error that e.vists is, however, a 
relative one. and tends year after year to he le.ssmied rather than increased. 
Taking the official retiirn.s as they stand, it has to be accepted that the 
area shown under coffee, during the past thirtv vears, has manifested 
severe tluctuations. With a perennial crop this can alone denote the 
fallowing or abandonment of certain plots and the resuscitation of old 
plantations or the opening out of new lands, coincident with variations 
in the world's coffee nece,ssities. Thus, for e.vample, the revolutions that 
took place in Brazil in 1(S89. 1891 and 1893, followed as these were by 
small crops during one or two of the succeeding years, had a highly bene- 
ficial effect on tile Indian coffee-planting industrv. The area returned 
as under < offee in 188.9 stood at 237,491 acres, but for the ten years 
ending 189.7 the mean area in India was 274,000 acres; in 1903, 228,813 
acres; and in 1904. 212.904 acn-s. The latest report of the Commercial 
Intelligence Department states the area at the end of 1906 to have been 
21(1,688 acres, Durinu the decade endiiig 1895 prices may' aB® 
said to have ruled high, so that the industrv was very prosperous. 

In addition to the absenee of returns as to certain plantations, an 
estimate of yield to ai re could hardly be accepted as even of general ap- 
plication. it ac( ordiii.gly follows that trade statistics almost inA'ariabb 
manifest higher exports than the agricultural data would show as ptm 
(luceil. The relation of surveyed areas ti> actual returns of forei.gn exports 
is one of the mo.st profitable 'aspects of .studv. Taking HX) to represent 
the urea as also the exports in 1,S85, the following variations have oc- 
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curred, everv fifth year being seleeted : — 1885, area 100, exports lOO ; 1890. 
114 and 63 : 1895, 120 and 78 ; 1900, 115 and 66 ; 1905, 90 and 97 : and 
1906, 89 and 61. (See prices, p. 391.) 

Production. — The coSee produced in India is practic allv all exported, 
the most important markets being the United Kingdom and France, so 
that the returns of traile afford a useful cheek on the figures at production. 
The vear of highest ex])ort was apparently 1885-6, wlieii 41 million lb. were 
shipped, or about 6 million lb. in excess of the year’s production. Some 
ten years later (1895) (the record year of production) the exports came to 
32| million lb., or 74 million lb. less than the recorded production. 

The official year of trade returns being from March 31, and that of 
the agricultural statistics the calendar year, a certain overlapping of data 
of necessitv occurs, and, moreover, reserve stocks over local consumption 
are usuallv drawn upon before the now crop comes into market. But 
taking it all round, the particulars of area and production are substantiated 
hy the actual records of the trade. 

Of the total area, 28,089 acres (according to the Report of the Com- 
mercial Intelligence Department) were under immature plants m 1906, 
so that in the future these will come into bearing and enhance the yield, 
very possibly to a greater extent than the reduction due to the age and 
disease of the plants presently returned as mature. In passing it may bo 
here observed that in addition to the actual area under coffee, the planters 
own 108.581 acres, much of which is available for future expansion should 
such be found desirable. Aiialvsing the area of production according to 
the report for 1906. we learn that out of the actual area recorded (196,318 
acres), 89,202 are in British India ami 107.116 in Native States. Of 
the former — 42,646 acres are in the Madras Presidenev : 46.393 acres in 
Coorg ; 74 acres in Bombay Pre.sidency (Kauara district mainly) ; 84 
acres in Assam (South Sylhet mainly) : and 5 acres in Bimna. Of the 
latter — 101.489 acres are in Mvsore. and 5.627 acre> in Travancore and 
Cochin collectively. If we disregard the isolation into British and Native 
we learn that the coffee outside the Madras Presidency i-, ordinarily only 
about O' 15 per cent, of the total Indian area. It would thus be rpiite 
safe to describe Indian coffee-planting as an industry i onfined to the 
Madras Presidency. The chief localities are M ysore, Coorg, the Wynaad, 
the Xilgiri. Pulney and Shevaroy hills. The mo.st important district.s 
are Kadur and Hassan, both in Mysore, Coorg, and the Madras Presidency 
proper. 

Yield. — On December 31, 1906, there were in all India 31.827 planta- 
tions, which gave emplovment to 24,477 [lersous perinanentlv and 46,044 
temporarily. These figures show a considerable re<luctioii on the previous 
year, when there were 43,233 plantations. Dividing the figure of area by 
that of production and striking the mean of all the retunxs for some years 
hack, the Indian yield would appear to be a little over 1<X> lb. to the acre, 
but it fluctuates very greatly ; thus in 19<13 the yield would appear to have 
been 139 lb., while in 1901 it was onlv 65 lb. It is probable. h(.iwever. 
that in all the larger and better-worked plantations an average yiidd of 
- to 3 owt. is usually obtained, in European plantations, and to 1 < wt. 
>11 Native. But even that average is misleading, since it is well known 
some of the better plantations may yiel.l as much a.s 7 to in cwf. an 
acre. Hence the offlci.illv returned acreage divided bv the dci l.iu-d pro- 
duction, since itiuvolvcs a mean of gooil, bad ami imhfierenl rc-uit.--, i aniiot 
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be accepted as a method of deriving the yield, though the figures thus 
produced are suggestive and have, therefore, a certain value. 

Climate and Situation . — It has been said, and with much force, 
that a good deal of land at one time and another has been opened under 
coffee that was never suited to it. Of this nature are some of the Coorg 
estates (or portions of them) that have a southerly aspect and are exposed 
to the full force of the east winds. Situation and exposure are factors 
of prime importance. It seems to he the Indian experience that coffee 
prefers land standing from 1,.500 to 5,500 feet above the sea-level, the 
exact altitude being controlled to a large extent bv latitude. Far to 
the south higher altitudes would seem necessarv than in the more northern 
tracts. The temperature best suited would appear to range from 55° 
to 80°. The total rainfall should not exceed 1.50 inches but about 100 is 
the amount most frequentlv commended, provided it be fairly evenly 
distributed tlirougliout the year ; but December to March may be dry. 
( 'offee distinctly requires a humid atmosphere, and in the opinion of 
most planters the prevalence of heavy winds are more objectionable 
than a dry atmosphere or a low rainfall. The climate must be open and 
bracing and the sky not heuvilv overcast. With (irnbirn low-lpng 
and damp situations induce disease. As already mentioned, however, 
altitudes lower and warmer than those indicated for ('. tirnhicu are 
suited. Jor C. liln-ricti, but even with that species the higher limits of 
its production give the most valuable berrv. 

Soii. — Coffee, although verv largelv a surface feeder, has a long tap- 
root wtilch it is most desirable should not be iiijimsl during transplanting. 
The .success of the crop depends to a larue extent on the depth of the soil. 
The liest soil might lie described as a w.'ll-ilraineil, tiTruginous loam, 
though certain clavs ini.xed witli sand give gooil results, especially if a 
(air amount of humu-, be pr.vsent or be given as to])-dressing. Very 
chalky soils, as also stiff clavs, are useless. It is iisiuillv held that soils 
that contain a fair amount of iron give the bost-tlavoured berries. But 
below the subsoil there must rest a bed of verv porous material so as to 
ensure ready drainage. In fact a rocky .soil witli jiouches of loam between 
the outcropping rocks gives admirable results, as may be seen in many 
parts of the Shevaroys, the Nilgiris and the Wynaad. The rocks are 
coii.stantly weathering and thus adding to the soil, while, according to the 
planters, they also transmit the heat and moisture. \Cf. Robinson, Pringle, 
\ oelcker, Lehmann, Leather, etc.] It is. however, unfortunate that no 
record has been kept of the conditions of land opened out and of the same 
fifteen or twenty years afterwards, liotli in estates manured and in those 
not manured. 

PROPAGATiOS. ^ Nursery, — Having selected tlie site for a planta- 
tion. cleared and burned (or piled up in ridges to await natural disintegra- 
tion) all the trees not deemed nece.ssarv for shade purposes, laid out t e 
roads and carried a water suppiv to the coffee-house, the next most urgent 
ta.sk is to select and prepare the site for the nurserv. This must never 
be on an old coffee plantation, but on virgin ground of sufficient richness 
that manuring may not be necessarv except to add sand with a view to 
securing its porou.s nature. But the soil of the seed-beds must be W 
in v'egetalile mould, bear a gentle slope, he well drained, retentive o 
inuistiire, and liberallv supplied with wafer for irrigation ])iirposes, since 
ior some time watering is iiece.ssary. It not already- secured, provision 
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should be inaile for shade against the severity of the sun. but drip from 
protecting trees must be avoided by seeing that they are at a sufficient 
distance from the seed-heds. The beds should be slightly raised and of 
a breadth to allow of hand dressing from the dividing paths. In many 
cases temporary shelters may have to be constructed over the beds. A 
deep trench had better also rim along the top of the entire nursery so as 
to check the possibility of surface wash. 

The reader should consult the Dictionary, and one or other of the 
technical report.s, cited above, for details of the coffee industry. For 
example, the varying methods of sowing, transplanting, weeding, pruning, 
etc,, which to some extent are peculiar to each locality, must he sought 
for elsewhere. All that can be attempted in this work is a rexdew of the 
facts that are deemed likely to have a bearing on the stability and 
pro.sperity of coffee planting. 

Selection of Stock. — One of the most important of all tasks is the 
decision as to the stock to be grown. Even if the choice has heen 
made of Arabian in preference to Liberian, there still remains the selection 
of the race or hybrid desired, and the source of supply. The reputa- 
tion of the seed estate, the age of the parent stock (seven to ten years 
preferably), the method of treatment of seed, etc., etc., are points of vital 
importance. The seed should be gathered from healthy plants, the 
cherries should be fully ripe before being plucked, then hand pulped 
after maturity, and lastly they should be washed and dried in the 
shade in such a fashion as to avoid both fermentation and undue drving 
of the kernels. In fact some planters believe that seeds fresh from the 
trees should bo husked and instantly sown to obtain the best results. 
The talk of “ male ” plants and the discussion as to the value of pea- 
berry as seed, are themes indulged in at the expense of infinitely more 
valuable topics, but the greatest mistake of all is to suppose that coffee 
18 coffee and that both seed and seedlings mav be picked up aiivhow 
or anwhere. 

Races and Hybrids — JI. .Jnmelle {Les Cult. Colon. (AUmrnt ), 1901. 3r>2-3) 
mentions many forms of coffee (apparently all races of and his 

enumeration may bo hero quoted !is suggestive, since some of the races men- 
tioned are already known to the Indian' coffee planters. Ifo treats of Jloka 
as the stock typical form of the species and adds : — 

(«) Vermeiho. — A red-fruited coffee much grown in Centr.il .\merica : it is 
more robust than the type. 

{b) Amarello of Brazil. — A yellow-fruited plant rich in cafeine but rather 
latter in taste. 

fc) Maragoglpe. — The Upland Brazilian coffee, which has si'ods nearly as largo 
as Liberian coffee and is very prolific. This form appears to have been intro- 
uuc^ into South India and is often referred to by plantor.s, but no one appears 
to have furnislied a report of its special merits or of the success attained witli 
It m India. According to some writers this is a hybrid botw-een f, 
and <■. [Cf. Kew Bull.. 1891, 163-4 ; L'Horti. Colon., 1900, 62-3 • 

-iffn .Yews K'. J„d.. 1903, ii., 316-7.] 

r Leucoearpa. — .V white-fruited plant found originally in Sierra Leone, 
onld this be one of the special species of that country and not a cultivated 
race of e. ? 

(e) Sonfriere.— A very hardy plant that resists insect pests ; tlie leaves are 
iike tho«:e of the type but the seeds much larger. 

if) Leroy of Keunion or Pointed Bourbon. — Is more hardy than Mnka, has 
snort branches crowded with leaves, and the seeds are pointed at one end. 

(?) Mysore.— Commercially described as “Cannon’s high-priced Mysore,” 
uas rornid heavy seeds ; the branches are ascending ; but a,s the yield is irregular 
u IS being replaced by the next form. 
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(h) Coorg Cofl'ee -’nii.-: lias largo tint seeds and is propagateil easily. Tliero 
are several well-marked races such as the “ C'liii k,’’ '' tJolden Drop,” 

Xalknittl,'’ etc. 

(') Java Coffee. — This bears branches loss hnriznnt.il than Brazilian, and the 
two young leaves at the extremity of the shoots are greenish-yellow in the 
Javan, and brownish-yellow in the Brazilian plant. 

The planters of India recognise manv more distinct races, but as no 
one seems to have scientifically described these, and the writer’s personal 
aeqiiaiiitance with the coSee plant was acquired during one or two very 
rapid tours of inspection, he is unable to attempt a de.seription or classi- 
fication of the special Indian races and hybrids. The reader would do 
well, however, to consult Mr. J. Cameron’s various reports on the experi- 
ments conducted at the Lai Bagh of Bangalore. He will discover that 
Cameron discusses the hybrids that have been produced naturally, and 
explain.s that their most remarkable feature is their immunity from leaf- 
ilisease. But he ha.s apparently not been so successful in the production 
of crosses as has been the case in other parts of the world. All the same 
his conclusions on this issue are clear and definite. Ho is sanguine that 
hybridisation may be looked to as likelv to afford much advantage. The 
renovation of coffee, he accordingly adds, is “ not wholly a matter of soil 
enrichment.” " Next in importance to hybridisation and proper culture, 
the interchange and special selection of seed must take a high place.” It 
may he here added that much has been said regarding the value of plants 
formed by grafting, or by inarching, as for e.xample C. (irahiva on to 
rooted plants of liherira. The seeds from such are said to be superior 
to pure stocks, and in some respects constitute forms nearly as distinct as 
the crosses and hybrids already mentioned. The Kpw Bulletin (1898, 30) 
affords much useful information regarding the hybrid coffees now growiiin 
South India — a subject very greatly developed .subsequently by the Indian 
jircss. But the industry is much indebted to Mr. AV. L. Crawford, Mr. 
•J. IV. Hockin, Mr. Brook Mockett and Mr. Hraham .Anderson — the last- 
named gentleman having read a paper of great merit before the South 
AIvsore Planters’ Association that rexiews all the practical results attained. 

The importance of careful selection of stock cannot, in fact, he over- 
stated, and it is probably not far from correct to affirm that the majority 
of Indian coffee plantations possess two or more widely different plants 
treated as if one and the same, the result being irregularity both in quality 
and yield. The difficulties of the industry preclude anv risks being accepted 
that might be olnuated bv personal knowledge and care. Hence it is 
dc.-'irable that the nurseries be as near the planter’s house as possible, 
so as to ensure i onstaiit supervision, from sovung to picking out ana 
final traiisphiiitiiig. Anv departures from the desired type should be 
instantly removed from the seed-bed, though no opportunity should be 
lost of .studying sports that may appear. Forms directly suited to the 
climate, soil, and method of treatment pursued in each plantation should 
ho the aim of every planter. But these cannot as a rule be purchased. 
They must be acquired as local manifestations or crosses specially de 
veloped. The study of the seed-hod and the cate of the seedlings should 
be the special iliarge of the manager himself, not of the overseer or foreman 
of Works. \J'j. Lehmann, Lect. in Planting Opinion, August 8, 1903-] 

Planting Out. — Lluring the first few rears of a plantation it shoU 
fie dug all over as deeply as possible. After the coffee plants euIarS'^- 
thorough ami deep trem hiug becomes more or less impossible withou 
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much iijjurv' to the roots of the plants. When about a year old the 
seeJliiies are planted out into their p<>rinanent position.s, but if care Vie 
taken to select dull weather for this operation, inanv planters prefer older 
plants, sav two years c)Id. Much difierence of opinion prevails as to 
the distance apart that the plants should be lined in the estate. The 
question hinges on the following considerations ; — (o) the nature of the 
stock selected ; (&) the system of cultivation to be purbueil, more I'speciallv 
the size of plants desired ; (e) the character of the .soil ; (d) the degree 
of shade that exists naturally, or that it is contemplated to affonl ; and 
(e) the nature of the climate. In cold countries, where the plants are 
not likelv to attain to any great size, close planting may lie indicated, the 
reverse being the case under influences that might be expected to cause 
\’igorous growth. In India the distance.s apart usually adopted varv 
from I to 8 feet each way, and 7 feet might be said to be common, or 
6 feet between the plants and 7 feet between the rows. This would 
give 1,0.37 plants to the acre, but in manv estates a considerably larger 
number e.xists — in somo 5 by 5 feet, or l,74(i tree.s to the acre. On 
the other hand, Mr. Leeming of iScotforth, in the 8hevaroys, was induced 
some few vears ago to believe that a larger plant and more space would 
give equal, if not better returns, at a mueh lower cost than the prevalent 
system of many small plants. He accordingly removed each alternate 
bush and reduced his estate to 600 plants to the acre. The result was so 
very promising that he went still further, and reduced it to 300 or 32-5 
plants to the acre. On the average his hushes now stand 12 feet apart 
each way. In 1899 I had the pleasure of in.-.peetiug Scotforth plantation 
in company with Leeming, as also most of the other coffee e.states of 
that neighbourhood. And I have to admit that Leeming's pla7its seemed 
to me in a healthier condition, and to be fruiting more vigoronslv, than 
any coffee seen elsewhere. The yield had been gre.-itly increased, the cost 
of cultivation lessened, the plants rendered better able to throw off disease, 
and the produce recorded as fetching a higher price than had been the 
case under former conditions. These arc all powerful arguments. But 
there may be other considerations and conditions that have to be borne 
in mind. It does not follow, for example, that plants 12 feet apart each 
way would give everywhere the same results as on the Shevarov-s, nor 
that each race of the coffee plant wouhl do so. The subject is one, how- 
ever. that is eapable of definite verification, and one moreover that it 
would seem should be solved bv every planter for himself. It would 
not be a very .serious matter to place a plot of a few acres under trial, and 
if the returns proved uiisatisfactorv the replanting of fresh stock in place 
of the old and exhausted plants that had been removed would in time 
repay the outlay. 

Cultural Operations . — It is undesirahle to give iletails of the varied 
opinions and practices that prevail as to the he.st systems of “ holing ” 
and “ planting out."’ The size and depth of the holes depend verv largely 
oil the nature of the soil, the lie of the land, and the amount of monev 
and time the planter is prepared to e.xpend. Where money is not a 
serious consideration, large holes are made, the remove, 1 earth being 
deposited on the higher side, the holes left expo.sed for some time to the 
sun and air, then filled in with surface soil, manure and green vegetatuui 
(weeds), hut with little or none of the earth previously removed. After 
a time the fresh soil thus furnished will sink, and this depression must 
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be made up with fresh surface soil. Farui-vard manure may with advan- 
tase be also oiveii until a little niounil has been formed, on the top of 
wiiidi the seedline should be planted. Transplanting should if possible 
be made during c.loudv davs, ami just before the commeiieeraent of the 
moot copious season of rain. Temporary shade should be afforded to the 
seedlings, in the form of small pieces of crude bamboo matting, or simply 
leafy boughs or tufts of bracken fern. It is also a good plan, especially 
in exposed situations, to fix a .stake to which the stem may he lightly 
tied. If exceptionally dry weather follow transplanting, it may be 
neces.sary to give one or two waterings. In some cases a nursery is 
dispensed ivith and two or three seeds are deposited on the specially 
prepared hole-mounds, the healthiest one being ultimately allowed to 
grow and the others cut out or transplanted. 

Drainage . — Weeding or removal of wild herbage from the plan- 
tation, so a.s to prevent the voung coffee from being choked, now becomes 
an essential operation. If drains have not been provided at the time 
the estate was being laid out. hv this stage they become imperatively 
ne( essary. Nothing is, in fact, more important than a good system of 
drainage. In the Pests and BUrjhts of the Tea Plant {2nd ed., 45-66) it 
has been urged on the attention of tea planters that the objects of 
a system of drainage are to increase the depth and improve the condition 
of the arable soil. Every word of what has been said in that work on 
the drainage of tea is applicable to coffee. And I mav further add that 
during my inspection of the coffee estates of South India I found few 
had been drained anything like to the extent practised with tea. I ac- 
cordingly urged the coffee planters to reform this defect. 

One of the <rreat advantages of drainage is the admission of air 
(owoten) into the soil. The drainage of agricultural lands differs thus 
e.ssentiallv from that of the streets of a town. The removal of surplus 
w.iter is undertaken with a definite object in view, the fulfilment of which 
determines the position and number of the drains. The water is drawn 
below tbe surface, and thus made to carry with it the materials that the 
combined action of the sun and the air have transformed into a soluble 
condition. To permit or encourage surface wmsli is to render the soil 
sterile, in fact to afford facilities for soil-removal. The deeper the drains 
the further apart they may be placed, and the deeper the resulting arable 
soil. But drains of some kind are indispensable for successful coffee 
pl.inting. In many coffee estates that occupy steep, hilly slopes, a system 
of trenchirnj or contour catch draining has come into general use, as a pro- 
tei tion aaainst severe and wasteful surface wash. Tbe trenches to some 


extent answer the purpose of refuse pits for the accumulation of manure. 
In fact in most instances they assume the condition of parallel chains 
of pits. If used as pits into which the weeds may be thrown, it is cus- 
tomary to have them cleaned out before the setting in of the rains, so as 
to afford everv means of intercepting the fine soil of the surface was . 
The contour tlrains in the tea estates are usually laid out with a Ic'® 
and the earth removed in their formation thrown on the upper side. Ini 
is essential, since the sliirhtost slope downhill would convert them into 
ilangeroiis .surface drains. So again terracing is an additional metiio 
prartiaed with great advantage on some estates, though apt, when expose 
to the south or south- we.st, to dry the soil unduly. But as with contour 
drains 'O with terrace.s, they must be laid out as nearly level as possib e- 
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But wluMi are not tuo fireat and the soil fairlv light, hundintf is a 

third method, superior to even trenching or terracing. Instead of cutting 
out a terrace, a bank of soil is laid across the slope, and the rain thus 
made to wash this into a natural wide terrace. In nianv parts of the 
country bamboos and primings are used to form fan-hke structures upon 
which the silting-up process may be encouraged. 

Digging and Mulching. — Lehmann {Bull. Dept. Ar/ri. Mysore, 1902, ii.) 
has very properly pointed out that coffee is so very different from the 
majority of the plants cultivated in Europe and America, that it does not 
of necessity follow that approveil We.stern methods are in every detail 
applicable to it. “ For one thing.’’ he observes. “ coffee thrives under 
the shade of large trees, while in Europe, or at any rate in Canada, the 
I'ultivated crops invariably suffer near trees of any sort." He accordingly 
urges that under the climatic I'onditions and on the soils that prevail in 
Mysore, it is essential that knowledge of coffee cultivation .should be ac- 
quired by direct experiment rather than deduced from general agricultural 
principles. And in that opinion he is assuredly correct. Coffee is as 
sensitive, Lehmann tells us, as mo.st plants to the injuries caused by 
caking or baking of the soil. In Mysore, he continues, most soils after 
being dug and then exposed to heavy rain, followed by bright sunshine, 
become quite as hard on the surface as they were before having been ducr. 
But surely that peculiarity is experienced throughout the world, and on 
the pure sands of the deserts of Rajputana as much so as on the rich loams 
of Northern Europe or the coffee lands of My.sore, wherever rainfall is 
followed by bright sunshine. It is to chock the parching and caking action 
of the sun that gardeners mulch or litter certain crops as a temporary 
measure. It is with the same object in view that weeding at the commence- 
ment of the hot months is discouraged by the cultivators of most tropical 
countries. Cameron points out that the annual weed “Blumea" 

( Afiei'utiim ruujr.oi/ies ) seen in established plantations can do compara- 
tively little harm and that a light covering of weeds might even do good bv 
preventing the surface becoming overheated. To guard againsr severe 
caking and overdrying of the soil i.-^ a legitimate and rational aspect of all 
agriculture. But to advance from that position to the condemnation of 
tillage and the rejection of the fully demonstrated fact that the breaking-up 
of the surface soil and it.s exposure to the action of heat, light, air and water 
has the effect of reducing non-soluble to soluble compounds and the 
proiluction thereby of pLint food, seems utterly unwarrantable. The pro- 
tection of the soil against surface wa.sh and surface caking by a natural 
litter of leaves (mulching) is very admirable and may be very useful as 
an occasional process of fallowing, but to expect that anv lands, however 
admirably drained, weeded and mulched, could continue indefinitely to 
ineld coffee or any other cro]) without tillage or manure, is to carry a 
natur.al law to a perilous and unjustifiable extreme. Lehmann, by his 
studies of the manures of coffee, has shown that he never contemplated 
his recommendations for mulching to be the one and onlv method of 
treatment of the soil that was desirable. It would indeed be an un- 
warrantable assumption to affirm that what mav be true with a wild plant 
must be true universally with the same plant under the abnormal demands 
of cultivation. It is besiile tin- issue to say that mulching has actually 
been the system with a groiiji of coffee gardens in Coorg for many vears 
[Madras Weekly Mail, March 20, 19^92). It might fairlv be, and in fact 
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has heeu asked : - Can it ho proved that tlu'se verv plantations could 
not have doin' better during the past!’’ or, "ilav they not, even now, be 
approaehiinr the' exhaustion that led to the abandonment of manv similar 
and once fertile estates in that verv province ! ” It is iloubtless true 
that with rich primeval forest laml, if well drained and carefully mulched 
exhaustion may not become manife.st for many years. But it is equally 
true that with indifferent soils or exhausted lands, inulehiny can never 
take the place of tillage and manure. 

Lehmann concludes his very suggestive report — a most valuable 
paper even though its main contention may not be accepted as constantly 
and universally applicable — by the following statement of the advaii 
tages of mulching : — '' The careful preservation of the natural mulch 
on pieces on which the coffee has ‘closed in ’ : — (a) saves the (hgghig : 
(fe) leaves the soil in a better mechanical condition than the usual amount 
of digging could do ; (c) probably prolongs the life on an estate and in- 
creases its general vigour and productiveness after the first vear or two : 
(d) will save a large portion, pos.sibly all the expense of applving bulk 
manure. Not digging an estate may have the following disadvantages 
(a) it is liable to reduce the crop for a year or two : (b) it has the tendency 
to increase the risk of Are.” 

A volume might be written in an attempt to review all the opinions 
that have been published for and against the tillage of coffee lands. A 
correspondent, for example, wrote to a Madras paper in 1895 regarding 
South CooTg — ■■ The change that is worked in a sicklv piece of eofiee 
by deep digging is little short of marvellous ; in a couple of weeks’ time 
one would hardly know it for the same piece of coffee.” That sentence 
is fully expressive of the opinions of the vast niajoritv of planters. 

Manuring and /Manures.— Cameron {Urjit. Ofpe. Visit to Coffee Dist., 
Coorq. 1898) has much to ,sav_ on the neecssitv for high cultivation 
and the manures best suited for coffee. He discusses farm-yard manure; 
bone : oilcake ; nitrogenous manures, and the fixation of free nitrogen by 
the aid of leguminous catch crops ; lime ; phosphates ; potash ; " green 
manures, etc., etc., and commemls the use of bracken fern for the litter 
of cattle on account of its subse(]uent value as a nianuro. In his con- 
cluding observations he remarks : '• The application of proper manure in 
I'orrect c^uantity and at the most serviceable time, are things which should 
bo assicluouslv learned from practical experience.” So again, one of the 
most valuable oontribution.s to our knowledge of the art of manuring 
coffee is the series of studies conducted by the late Mr. IVilliam Pringle, 
and published in pamphlet form by Me-^srs. Matheson & Co., of Madras. 

M hile wo have many- similar technical reports, some of which will be 
briefly mentioned below, very little of a practical nature has transpired of 
the accumulated experience gained during the seventv odd vear.s of Indian 
coffee eultivatioii. The planters prefer, .as a rule, farin-vard, or bulk 
manure, as it is ( ailed, and are restricted in its use bv the difficulty of 
procuring enough. Lehmann has recently pointed out that the fc'' 
and foremost consideration is to see that all the essentials in soil-com- 
position are present, in the right proportion and right condition. Ferti' 
lisers may then he given in the direction of ( rop recjuireiueiits. He. 
ex.iniple. remarks that "the potash fertilisers have, I fe.ir. not receded 
the attention thev reijuire. Judging from the aiiah tii al results I ha'e 
seen, most of your soils are rich in nitrogen but relatively poor in potash, 
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pliDsnliorir .icid ami ]iim\ atiil. altlioii.^li imick iiioi'e potash than pho^phorio 
a(;id is carrieil off in voiir crop, potash is hut seldom added.’’ So aitain. 
manv writers have shown, and most conelusivoly, that if tlie soil does 
not possess enough lime, hone ami other expensive manures may bo 
worse than useless. A’oeleker {Jmprov. Inti. At/ri., 189.’1, 270), for o.x- 
ample, some vears ago observed that the differences of practice occur 
in the manner of applying manures, some planters preferring to throw 
manure broadcast and to fork it in, others thinking it better to dig a 
trench round the hush, about a foot or a foot and a half from the stem, 
and to put back the soil mixed with whatever manure it is intended to 
applv. " Alanures such as bones, oilcakes, etc., are too generally used, 
because thev have always been used, and because there is a general belief 
in their utilitv. but it is more than probable that in some cases large sums 
are needlesslv expended on them, while in others lack of lime, potash, 
or other soil-constituent may be responsible for a diminishing vield." 

The manures and the methods of applving them to one plantation 
are not alwavs applicable to another, so that no general rule can be laid 
down, and the indications afforded by tlie soil itself must be closely fol- 
lowed. In some parts of the coffee area, fish manure is much appreciated 
as a crop fertiliser, cow-dung being viewed as .strengthening the wood. 
Jlixcd bone and fish manure produce an abnormally heavy crop. Oil- 
cake (poonac) is believed to strengtlien the leaves against blight. [Cf. 
Voelcker, Lc. lO-t-5.] 

The season for applving manure is also a subject of much difference of 
opinion, but is possibly best solved bv a eareful .study of the particular 
manure that it is contemplated to he given. Stem and leaf-forming 
manure should naturally be given just after the crop has been gathered ; 
those supposed to increase the yiebl wouhl. on the other hand, best be 
supplied just before the flowers appear, say in February and Alarch. 80 
again, bone and other manures that take some time to decompose recpiire 
to be given early and soluble mauures much later. Alany writers seem, 
however, to condemn immediate or chemiral manures and regard these 
as possessing few. if any, advantages for coffee. 

Assimilation of Free Nitrogen. — So much has been sahl uf the advan- 
tage of growing (as a sort of rotation) leguminous crops along with coffee, 
that a volume might be written on that topic alone. The subject is by 
no means new nor confined in its applicability to coffee. A rotation of 
clover with grain crops became a principle of all earlv European agriculture, 
long before the correct explanation of that .svstem had been discovered. 
Its applii-atioii to coffee has been urged bv .all writers, more especially 
bv Air. B. Nelson. The u.se of leguminous shade-trees such as the saa 
of the Assam tea planters {.llhizziti sti imlato) and the I'.rfith ri na 
lithosjtcrnni of coffee planters are good examples of both shade and 
nitrogen assimilation. (See below the para, oil Shade-trees.) [t'/. Pests 
'ind Blitjhts of the Ten Plant. 13b-47.] 

Nitrification. — Allied to the study of free nitroiieu, though perfectly 
distinct, are the methods by which the combined nitrogen of the soil or 
of manures is prepared for plant use and the pro(--e^.se.s or vehicles of its 
transmission into the roots. Tliis is defined as the nitrification of the soil. 
Nitrogenous matter is o.xidi-vd and the nitrogen developccl into a nitrite 
chietiv of lime or of potash. Fiitil rpfite recently it was believeii to be a 
simple chemical process. But it h.m hcen ascertaiued to be a coiLsequence 
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of the vital activity of certain orscanisnr^. cliietlv hucteria. Ammonia 
coinpmniiE are found by the agency of uro-bacteria and other putrefactive 
organisms before the nitrates are produced. Dr. A. B. Frank {Lehrh. der 
Botanil-, 1892, i., 259-75) gives details of some studies of symbiotic 
fungi found on the roots of certain plants, such as on a few species of 
( u iiiiJifcviv and Orrhhiareif. These would seem to aid in nitrification. 
A long series of articles from the pen of Mr. H. B. Evans will be found in 
Planting Opinion of 1900, in which he advocates that Nitrogen Hunger ” 
is one of the chief maladies of the coffee plant. He seems to have assumed 
that the nitrogen of the soil and of the manures of coffee estates does not 
exist in an assimilable condition. In other words, that the agents of 
nitrification are absent to a ruinous extent. This, he would further believe, 
proceeds from the deficiency of a necessary symbiotic fungus, the function 
of which (Evans affirms) is the transmission of nitrogen from the soil 
to the roots of the coffee. Should the existence of a symbiotic fungus be 
actually established for coffee, the conditions that would favour its ex- 
tended production might become of supreme importaiiee. But the, issue, 
so far as present knowledge goes, is a pure hypothesis. The presence of a 
fungus on the superficial roots of the coffee was discovered by Janse in 
Java. [Cf. Ann. du Jard. Bot. de Buiten.. xiv., 11.3-8.] That fungus was 
most prevalent in soils rich in humus, and was also found on the roots 
ramifying among the litter of dead leaves on the surface. But no one has 
as yet proved that .Tanse’s fungus is actiiallv l)enetk'iiil to the coffee plant, 
and Janse himself, like all other inve.-itigators. failed to specially cultivate 
it. Although there are possibilities in this direction, the subject is infinitely 
less known than the action of the bacteria contained iii the root tubercles 
of the leguminous plants indicated .above. [Cj. Percival, Agri. Bot., 1902, 
70i-6,] 

Concluding this brief review of coffee manures, it may be remarked that 
Voelcker observes very truly th.at “ a sure sign of the land being too 
highly manured is the appearance of shoots all up the stem. The indication 
of a good bush is, on the contrary, the liealthv growth of new wood on the 
branches.” [Cf. Wall, Manuring of Coffnc E.'itntn.^s ; Burgess -Brown, Coffee 
Planting (17 ynars' experience in Ceylon), 1877 ; Hughes, Ceylon Coffee 
Soils and Manures, 1879; Muiiro. Soils and Manures: Lawes, Corresf. 
regarding Coffee Manures, in Planting Opinion. Aug. 1896: Kramer, 
Medcdeelingen PL Java, 1899, .3, 73; 1900, 61: 1901, 1, 56 ; Clarke, 
Prize Essay. Alanagement of Soils under Coffee. 1883 ; Elliot, he. 350-82 : 
Pringle, Madras Mail, 1891 ; Pevne de.s CuH. Colon., 1901, viii., 198, 294; 
Lehmann, Lect. before N. Mvsore Planters’ Assoc, (reprinted in Planting 
Opinion), Nov. 1900; also .subsp''|ueiit lecture in Planting Opinion, Aug- 
1903 ; Cultura Rational du Cafeeiro, in Jonrn. dns Agri. Rio., 1902, ii-, > 
Sao Paulo. Bnletin da Agri.. .Jan. 1902,] 

Pruning . — Within the pa.st few years, thank.s to the euligbtened energy 
of Air. Leeming of Bcotforth, iShevarovs, tbero has come into existence 
two diametrieallv opposite .schools. These mav be eharae.terised as the 
non-pruning and the sovere-pruniiig svstems. Having studied the latter 
for some time, and formed the opinion that certain departures were urgently 
needed, I became a partial convert to the non-pruning svstert 
advocated by Leeming. It would seem, at all events, very 
preferable to the system of severe pruning that presently prevails, 
of from the purely botanical standard of the state of health and 
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the plants, the non-pruning system seemed superior to the eustomary form von-praning. 
of severe pruning. But I am dispo.sed to add that I can easily conceive prumng. 

of climatic conditions and stock plants where a pruning .system would 
be indispensable, so that I by no means think non-pruning is of uni- 
versal application. It is, moreover, not new but has for many years 
been followed in other countries, and even in India has been the practice 
in vogue with most Native cofiee-growers. Leemiiig would, however, 
appear to he the first European plantin' in India who has had the courage 
of his convictions, and who has not only uprooted two-thirds of the plants 
oil his estate, but allowed those that remaiiieil to grow in obedience to soil 
and atmospheric conditions. 

It is customary to speak of coffee-pruning as consisting of three stages, Three stiges. 
or operations — viz. : — Toppitir/, IlamlUipj, and Pi'Uiiimj (proper). The first 
consists in nipping off the top shoot, so as to check tlie upward growth. T.iiipmg. 

This is done at various stages, usuallv when tlie plants are 3 years old, 
the shoots being then cut at a height of .o feet : at other times the nippinv 
off is done much earlier, at IH montli- to '2 years, tlie stem being left at 
from 2 to 3 feet in lieight. When the short process is pursued, a sucker 
(as it is called) soon arises near the top pair of branches and renews the 
upward growth. This is allowed to continue for a foot more and is thou 
in turn nipped off. A second sucki-r in conseijneiiee ri.ses up and is in 
like maimer checked, when the desired ultimate heioht of the main stem 
is attained, namelv 4 to 6 feet (usually .a). 

In the first instance (3-year-old stems) tliere is a terminal snag pro- sn.ig lairmcii. 
duced. The topmost pair of liranclies, below tlie snag, having the best 
advantage as to liL'lit and air. ienuthen horizoiitallv and in due course 
become so weiglited witli fruit that the terminal -’ll,!'' of dead wood is split 
open, and tliis cleavage im reases vear after vear until mauv Im-^lies liecome ciewaje ui 
literally cleft in twain. .\dmissi<)n is thcrelo- gi\en to damp and weather 
action, also to di.-.ease and vermin ol all knuls. Tlie aim of tlie jilantc-r in 
this svstem of " ti.ipping " is to produce a crown or umbceila of primary 
branclies. Bv what is calli’d " liandliiig,” all undesir.alile .suckers and rnmaimg. 

gormaudisers are svstcniaticallv removi'd and everv effort made to 
re.5train the bush severolv on iixed lines of growtli .-uppo,sed to favour 
fruiting and be most convenient to tin' pluckers. [(.'/. Pierrot, Cult. Prat, 
et Ration, du ('nfeirr. in V Apri. Prut, drs Pai/s Chawls. 1903. v., pt. i., 

L8(m93, 282-301. 411-25, 467-79 ; v.. pt. li.. 3'4-49, 101-8.] 

In the .ipcond sv.stem (larmfiv followed in Ooorg), in addition to the interception ot 

, ■ , ,1 r , ■ S.ip Circulation. 

terminal snag, with all its possibilities ot evil, tlio growth of the stem is 
twice cliecked and snags of dead wood tliereliv interposed within the stem, 
whicli mu.st have the immediate cousequeuce of tlisarraugiug and inter- 
cepting the circulation of the sap. Nothing could iie conceived less ad- 
vantageous. Moreover, tln> effort is m.ade bv the growth of the secoudart' i^iiibrciia of 
iirauches, ultimatclv produced, to convert the topmost tliree or four pairs 
of primaries into a compietelv ramified umbrella, that must of uei'cssity 
render the brain lies iielow a useless bunleii on the resourci's ot tlie plant. 

M. Etlouard Pierrot reeommend.s a svstem of pruninu th.it docs not 
seem to me to differ from that followed liv the Indian planters. Ili.s 
account of coffee-planting is. however, most instructive, aiid sliould be 
consulted iiy all interested in the iiidustrv. 

8o far as could be Ic.irned from personal oiiscrvatioii, few sulqects Rcfomi 

1 -11 ■ I - luu.crumc. 
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disease and as a means of oiiliaiiciui; returns, than the system of 
pruning. Any pruning seemed accordingly preferable to that usually 
practised. By encouraging a vertical rather than a horizontal growth, 
the fruiting area of the estate is (if one mav .so e-V 2 )ress it) iinmenselv 
increased. Rut where. froTii the nature of the soil, tlie ]ieculiarities of the 
cliiiiate or the character of stock grown, “ coffee trees " c.ould not usually 
be produced (such as tlioso of .Scotfortli). it would seem that a pyramidal 
bush might nevertheless, and with advantage, be aimed at rather than 
a fruiting umbrella. This might be accomplished in various ways that 
doubtless would instantly occur to the practical planter. 

Without de.siring to dict.ate, one metliod that suggested itself to me while 
inspecting the coffee estates of the Wj-naad may be hero mentioned. Plants 
4 feet in height, or when they po.s,e3s tl or 7 pairs of branches, might be taken in 
hand. In some plantations, liowever, bushe.s only 21 to 3 years old were seen to 
possess la to 20 horizontal branches, within a height of 4 feet. It is very unlikely 
that these could all bear fruit, lienee perhaps half may have to be removed, 
Hut wlien the approved numlier of primaries had been secured, the green, terminal 
shoot, containing a p.vir of leaves and a bud, might be nipped off, and at the same 
time the terminal buds of the topmost throe or four xirimaries .similarly destroyed. 
Care would have to be taken, however, that thi.s plucking off of the terminal buds 
was done on green not woody shoots. Delay till wood is formed almost invariably 
involves a snag, and moreover the cutting back of finally matured shoots 
requires great care and a study of the best age and most favourable season for 
each locality. Tlie object aimed at by the system suggested would be the pro- 
duction of a pyramidal bush, and if sufficient space were allowed such might 
ultimately be e.xpected to fruit from the ground to the topmost twig. The 
check given to the growth of the upper primaries would prevent their attainmg 
the size and weight sufficient to split the stem (in the w.iv already mentioned). 
The secondaries borne by e.aeh primary would in time become fan-shaped, and 
through the regulation of tlie lengths of tliese tans the bush would become 
completely pyramidal. It is the secondaries borne on tlie primaries that are the 
fruiting .slioot.s. and tlm purpose of the rocoinmendation here offered would be to 
produce a maximum of siieli, fully e.xposed to light .ind air. tiimilarl.v a vertical 
pyramidal bush might he formed by the development of upward-growing suckers 
m place of horizontal branches, tlio main branche.s being trained to ascend from 
the stem or its primaries, like those of a poplar. But I need not enlarge on 
this theme. What seems imperatively necessary is greater spacing, a. better- 
shaped and a more healthy bush. Jlr. Leeming’s “ coffee trees ” in th^ 
respects, at all events, are as nearly perfect as seems likely to be attained, 
and where trees are not possible, bushes of a tree shape might be secured m 
preference to that of an umbrella. (See the remarks above on the tendencies 
of certain races to produce ascending and of others spreading branches.) 

To conclude these observation, it may be said that pruning as presentlv 
practised is done about March after the crop has been collected, ami 
consists in removing all shoots that have borne fruit and in selecting and 
protecting those that are intended for ne.vt vear's crop. But the pruning 
must be completed before the flowers begin to form, and in pruning k 
is often recommended to leave alternately the opposite laterals. An 
tertiaries, as also diseased branches, are usuallv cut off. A ha)vlhn<h 
often given just after the llowers appear, in order to remove useless ttushing- 
During a second handlinti suckers and cro.sswise shoots are rubbed on, 
without injuring the bark, and, in < arofiilly worked estates, even a thir 
handling is often given. It seems to be an accepted rule that September 
and October shoots should be preserveil, ami that as many of those forinei 
in Eebruary as can lie spare<l should be removed ; but during fruiting t e 
plants are never interfered with. In manv estates removal of moss au'^ 
cleaning th.3 bark Is regarded as of great service to the plant and olmates 
the harliomage of pest.s and blights. 



SHADE-TEEES 

Shade-trees. — When xVrabian c()ffee is grown upon lauds of low 
altitude, shade becomes imperatively neces^ary. but in these positions 
Liberian mav be successfully grown without auv shaile. As the upper 
limits of Arabian coffee cultivation are reached, shade mav be largely 
dispensed with. Much ditference of opinion prevails as to the extent 
and natui-c of the shade best suited to each region. Cameron {Rept. 
Tours in Coorg, 1898) v'cry properly urges that a mixture of different 
shade-trees is preferable to one particular tree all over an estate. The 
balance of soil is thereby secured and a better shade attaineil. In Mysore 
tall original trees are generally preferred to the leafy bushes specially 
resorted to in other localities such as the tdievaroys. If protection from 
wind be the object aimed at, shelter belts of strong denselv branched trees 
are indicated, but if shade from the .sun be the object, much will depend 
on the severitv of the sun and the liability to borer. It is the ac(;epted 
l)ehet that shade gives a certain proteidion from that pi'-sf. and this cir- 
cumstance, more than protection from the sun. often determines the nature 
and extent of the shade-trees desirable. As little shade as possible is 
necessarv during the raiuv months, and the ina.ximuni shade during the 
hotter months. The study of the season of now leaf in shade-tri'es is, 
therefore, all-important. 

Dftl ittflivifs) would make an excellent shade-hush for young coffee, 

and by its root tubercles and copious supply of leaves it would enrich the soil at 
the same time, but its liability to fimgal disease (see p. lOS) might be viewed as 
rendering it undesirable. Another Leguminous plant has been iiiucdi appn^ciated 
by coffee planters — viz. one or other of the species of f'.i-tjtht hia sucii as 
iiirfifff. iititttsiierin4f and satiej'eH/f. ilr. B. Xelson {Planting Opinion, isyo 
to 1899) wrote a series of articles and showed that the use of i'. litho-iif >•>»•! as 
a shade-tree gave a material increase to the yield of coffee. The Silver Oak 
{fJi-ei litt'u) is much comineiidod by ni.iriy pi. inters, iiut while useful for shade 
it can have no uumurial value. The other trees, fairly extensively employed, 
may bo here mentioned in alphabetical .sequence, viz. ; — jiiuini- 
Jolins; A.lf>Uzia rebbe,'.-, in ill itroti ml , prorerii and stiiiiiliitii ■■ Ailiiriiitiiis 
f'haftlftffha , t uteg ri/ol i/t and Lit h-ooi-hti : jat'ttnifti : t eitt'eitt Toona : 

t^nlbevyia IttiifitUft : f'irn% fffotttoratu . in/eftoria, and 

: ^rfeviltoa robUMtii : ^Itn'- 

-iiiniiiii ; and Treiiiii iiileiitiilis. Many other trees might also be mentioned, 
such as one or two exotic plants, for example India-rubber {rin nihnt «i<itiorii) 
and Eiiviiii/titii.., As catch crops Indian corn h.is al-o been tried, and with fair 
sn«'e.ss ; and in Coorg, pepper and cardamoms aremiich resorteil to. especi.illy by 
-V.itive cultivator.s. [Cf. Kew Bull., IS'.gi, 3Ui) ; Or.ih.un .-Vndersun, For. Tn'i.< 
in Coffee Land.^ iMysoie. 18S8 ; Eept. Agri. Ckcm. Mij.nire. 1901--. g9-3.'> ; .Journ. 
d'Agri. Trap., 1902, ii. 12-t-j ; Prop. Agrist. ; Planter ; Madras Mad. etc.] 

ENEMIES PESTS AND BLIOHTS.^To give even the most general 
outline of this subject would oerupv manv pages. Having stinlieil with 
some c.ire the imemies <d the tea plant, the first impression left on mv 
Muud, oil visiting the coffee plantations, was the comparative ah.seiiee of 
pests. An onlinarv tea garden when compared with a coffee plantation 
Would affonl the eiituniologi-.t ten to every one for hi.s special study. Even 
the blights or fungal iliseascs are far less numerous, though one i-, very 
much more prevuient and widespread than any of the blights of tea. .Vt 
the lowest possible e.stimate there are 2(NI insert posts on thi‘ ludiaii 
tea plant, and perhaps not tweutv all told on the eoffee. Bur the few that 
are present are often disa-trous to the industrv, and thus make up for their 
^pei ilii- paucitv hv their indicddiial voraeitv. In fai t it in.iy be said that 
two or three insect pests and one or two fungal hliglits have jiiactieallv 
haftled huth planter and scieiinst aiul li.ive pioved .so di'.istrous as to have 
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THE COFFEE PLANT 

ruined the industry over large tracts of countrv. This is significantly true 
of Ceylon, the leaf-blight having there proved so completely incurable as 
to have caused the planters to substitute tea for coffee, as their only escape 
from ruin. Numerous reports aud monographs have been published by 
Morris, Marshall Ward, Nietner. Bidie. Harman, Cooke, Massee, Barber, 
etc., so that it cannot be said the subject has been neglected, but so far 
little progress has been made of a practical nature. 

The more important diseases of the coffee plant are the following : — 

1. Leaf Blight, Iletnilein rastafi-i.i’. Berk, cf Broome. Gard. Chrm., 
Nov. 6, 1869, 11.57 ; Abbay, Jonrn. Linn. Soc.. 1878, xvii., 173-81; 
Morris, Coffee Leaf Diseases Ceylon and 6. Ind.. 1879 ; Harman, Coffee- 
Leaf Disease Bangalore, 1880; Jardin, Le Cafeir, 1895, 261-6; Tubeuf, 
Plant Disease.^, 1897, 3.52 ; Philip MaeMahoii. Queensland Agri. Journ., 
April 1898, ii., 301 ; Massee, Teithoolc PI. Disease.^, 1899, 27, 231-2, 
407; Lecomte, Le Cafe, 193-203: Jumellc. Les Cult. Colon., 376-7 ; Massee, 
Rev. Genus Hemileia, in Keiv Bull., 1906, 35-12. Thi.s fungal disease 
appears to have been first observed on coffee iri Ceylon, about the year 
1869, and in South India two years later. It has since appeared in 
Burma, China, Java, Sumatra, the Philippine Islands, and been identified 
as met with in the coffee districts of Africa (even at Victoria Nyanza), 
and probably wherever coffee is ciiltivate<l in the Old World. 

It has been a-isumed as probable that ir. iitntuii — a parasite found on 
fuitthittin — was the parent source of #/. vftsttttei.r, the differ- 

ences observable botwi>en the two fmigi being in all probability the result of 
growing on slightly different hosts. So in tlie same way leaf-blight, seen in 
Natal and other African plantations, nmy have originated from if. — 

a par.i=ite found on two species of t in and even on »'<>/?<-« /'<». Massee 

accordingly writes : " It is not at all net ess.irv to a.-.suine that the coffee disease 
has been imported along with the coffee plant from one country to another, 
taking into consideration the wide distribution of different species of plants 
attacked by iretniu-ia, va-<uitri., or both of which are capable of 

infecting species of In India there are some .six or seven species of 

< '» >1 It, . fairly abundant wild plants in the coffee urea, also a species ol 
i both ill Kanara and the coffee tracts of Burma. If, therefore (as 

pointed out by Massee), a practical lesson is to be drawn from these considera- 
tions, to start a plantation in a district where these and other allied plants to 
the coffee are abundant would probably moan disaster. To grow for the purpose 
of shade, plants belonging to that family would also very possibB’ be dangerous. 
All rubiaceous plants should therefore be watched for any appearance of leaf- 
hlight, and exterminated as far as possible from proximity to coffee. 

The leaves of coffee are the parts moot frequently attacked byRemiie'"- 
though spots are sometimes present on the young shoots as well as on the fruit- 
Those expand m size irregularly, are at first pale yellow, but in time become 
bright yellow and orange coloured. Though showing through on both surfaces, 
the spores appear on the under-surfaco only. The.-o are formed in dense clusters, 
and emerge from the tissue by the breathing months (utonintii) ot the leaves. 

While touring through the coffee districts of South India X observed the gmo 
of a minute insect feeding on the .spores ot this fungus. I was told this had been 
seen by the planters for some years. It would appear of importance that ' 
life history of that little creature should be worked out, since it may 
planters’ greatest friend. When leaf disease is at all serious it is .so . 

to render most of the methods of treatment, that have as yet been sugges • 
quite impraeticahlo. Syrmging with tungicnles, such as the Bordeaux 
sulphuring the leaves, removing and burning the leaves, tearing oft or 
out the diseased portions, have each and all bvu advocated and tried 
v.irying, though never with complete, success. The best results as yet reeor ^ 
have been attained by producing a stronger, more vigorous plant, tliroug 
creiusing the spacing, lessening the slnule, improving the drainage, 
liberally, and restraining the primer’s knife. Under .some such treat 
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liability to borer may be increased, but leaf-blight brought under control. On 
some soils, under certain climates, or with particular exposures, loaf-blight ne\ er 
has been serious, and, moreover, either the plants are novv better able to uitli- 
stand the disease or its virulency is being attenuated, because in South India cotb‘i‘- 
plantmg is by no means imjios^^ible, in spite of blight and borer. The low prii c.'-. 
through overproduction m South America, are far more serious than all tlm 
blights at present known. There would seem little doubt that had the Ceylon 
planters cultivated and manured their estates more thoroughly and sy-'toiiiaticall v 
than they did their indii'.try might liave been saved. When the disease ap- 
peared both soil and plant were oxliaiisted. The rapidity of the destruction that 
ensued may bo thus demunstratod : average yield for the years li>bb-8, ail over 
the island {that is. before appeared), was 4‘28 cwt. ])er acre ; in 

1872-4 it had fallen to 2‘‘J3 cwt. per acre, and in 1878 to 2 cwt. per acre. 

2. American Coffee Disease, SfUhtnn jlaritlmn, C’oo/.e; MassiM*. /.r. 
445 : Leeomte, l.c. 204 ; Jutuelle, Jx. 377. 

“ This disease is almost as destructive to the coffee industry in the Xew W orld 
as iietttiieiu v4i',tatri.M' is in tlio Old World.’' ” 4’he symptoms of tht- di-easo 
are umnistakable ; circular whitish blotches occur on the Ic.ives. often m con- 
siderable numbers, and are equally marked on both surfaces. U&iiig a poclvet- 
lens, very minute fungi resembling a miniature pin in shape, and of a clear vellow 
colour, can be seen grouped on the spots on the upper surface of tiu' leaf. The 
berries are also sometimes attacked, being marked with circular spot'!. On the 
young shoots the pale diseased spots are elong.ited " (Massee). As this disease 
has nob appeared, so far as is known, on the colteo of A.sia, we have the souun\-hat 
significant fact of two coffee blights, the one confined to the Old and the oth.-r 
to the New W^orld. A species of stuhtttn doe« con.Mderable injury to the tea, being 
the Thread Blight of tea planters. [Of. Festii and Blights of Tea, 392.] 

3. Leaf^rot , — This leaf-hlight wa.s describotl by Cooke under the name 
FeUivnlarin FoJeroijit, the specific name being the vernacular for the 
disease. [C/. also Tubeuf, \x. 518 : Leeomte, lx. 203.] It is sail I to be 
prevalent in Mvsore iluring July; the leaves, flowers anil berries befoine 
covered with a shiny gelatinous substance which turns black about the time 
that the afiected parts fall from the plant. 

Camernn thinks that continuous or fieavy rainfall, dense sliade. drip, and 
stagnation of drains favour the development of this blight. Iniproveinents 
to combat these defects are benellci.rl. All affeeted leaves should be burned or 
dusted with flowers of sulphur. As seen in the Kew Herb.trium the leave- are 
covered with a simple mycelimn mui'has in siiihtmi. but without any fructitica- 
tions. Samples of it have come from the coffee plantations m Wnez.uela, Costa 
Kira and Jamaica, as well as Mysore, so that it is fairly widespr(',id and should 
It commence to assume its complete form, m.y." become .t serious pest. It sliould 
therefore be kept under control and carefully studied. 

4. Coffee-twig Disease, .ierretits, yiat me. l.r. 327. Thi.s 

Twig Disease is said to be a destructive parasite ou cofiee trees at Selangor. 
It commences at the tips of the young braiiche.s and e.Yteiids downwards. 
Bursting through the epidermis of the shoots are minute white spots, which 
soon become orange-red in colour and gelatinous in te.xtiire. The twigs 
thereafter turn black and thus appear as if svringed with acid, while at 
the same time the bark splits as in canker. 

During my tour tlirougii C'oorg and tho Wynaad I was .-licmn a di-easo tii.it 
-»rmgs t(i niuul tlu,* Malay twig di>t'ii.-'p eiinker just 'riu- tip-^ nf tin' 

tniitmg shoots, im.-luding u kirgt* nuinbtM’ of leaves uiul berrie.s, bt-eoine uitlitTed 
^nrl dried up, and in due course turn hhu’k. 1 was un<ibU‘ to 4li-.cn\ on tiif\-o tinv 
iiyigus, but obviously should have vrsited the plantations <tt a much earin r seitsi>n 
ot the year in order to study the di*-.trt‘ssing disea'^e uidiriited The w itlDuctl 
triiits, if gathered along with the ripe ehemetr., greatly lower the value of the crop, 
80 that they are not only a serious h).ss but a >ource of d.mgcr through tleur 
oing inadvertently collected. The Indian planters regard the hiackciied and 
'Withered shoots as a con.-setjuenoc uf <i want of gencr.tl ton*-* and \ igour, <uid as 
proceeding from poverty of .-^oil rathor than being due to any vjHM-itic disease. An 
in.-,pectioii of the .speeiniens prc'.eiacd at Kew li‘ad> mo, however, to .suspect 
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that it is due either to the self-same species, or an allied fungus to that jusi^ 
described as the ooffee-twig disease of Selangor. 

5- Borer; Ind. Mils. Notes, ii., 153. This pest used to be known as 
‘‘’V\orm” or “ Cofiee Fly.” It is most troublesome in livsore, South 
Coorg and the Wynaad.wliere in 1865-6 it destroyed whole estates. It has 
also appeared in the small cofiee gardens of Assam and Burma. It is the 
grub of a beetle. Xi/fotrerfins quint rupes. Chevr., and is yellowish-red 
with black transverse lines. It damages the tree by boring holes into the 
stem, usually a few inches from the ground. These passages are at first 
transverse, but soon ascend spirally to the growing tip, where the larvs 
are matured. The plant early shows signs of death and ultimately withers 
down to the point where the beetle entered. 

This pest is most prevalent in hot, exposed gardens, and may be kept in 
cheek by free irrigation, good tillage and the growth of large shade-trees, 
Cameron speaks of nlm oil, poured into the openings made by the borer, as 
being useful in either expelling or killing the grub. As a preventative it is believed 
also desirable to encourage rather than interfere with the nesting of insectivorous 
birds in the plantation. If the steins of injured trees are collar pruned, new 
suckers are thrown out and the plants thus renewed, while the borers with the 
channelled stems are destroyed. 

Another borer is the larvae of the moth Zeitzera lojteip, Nietner. [Cf. Ind. 
Mus. Notes, ii., 157 ; Watt and Mann, Pests and Blights of Tea, 200-1.] 

6. Bugs . — Various insects are by planters all called bugs. They belong 
for the most part to the family known as the or Scale Insects. 

There are four chief pests of this kind, known as Brown, Green, Black and 
White Bug. 

The Brown Bug, Lernnittttt hritiisifliwrirtiui . Tcjig. . Green, Goccidce of Cey- 
lon, pi. 85; Ind. j\Ius. I^otes, ii., 168. “ This insect was formerly known as 

the Broyn Bug ’ of the coffee plant, and before the advent of the ‘ Green Bug’ 
was considered the most serious insect pest of that plant.” “ For some years 
before the coffee failed, the bug — as a pest — had practically disappeared,” It is 
met with now and again all over the coffee area of India, but nowhere to a very 
serious extent. It is perhaps most harmful in the Shevaroy, Nilgiri and Mysore 
plantations. [Cf. Agri. Journ. Ind., 1006. i.. pt. i., 77-8.] 

The Green Bug, £,. ri, -i.iie. Green . l.c. 199-203, pi. 69 ; Ind. Mus. Notes, ii., 
168. This proved such a scourge in Ceylon that it was practically responsible for 
the final abandonment of coffee cultivation over the greater part of the planting 
districts. It first attracted attention in 1882, and by 1886 had been dispersed 
all over the coffee districts of Ceylon. It attacks weakly trees and almost com- 
pletely denudes them of all but the two or three terminal leaves. On healthy 
plants the leaves become black through the attendant fungus, but do not fall 
off, and the bushes make a vigorous effort to grow. In Ceylon the plants had been 
weakened by Umiiirin when they became infested with green bug. In 1881 the 
exports were 452,000 c-wt., but ten years later they had fallen to 88,780 cwt., and 
in 1902 were only 10,000 cwt. [Cf. Agri. Journ. Ind., 1906, i., pt. i., 78.] 

The Black Bug. I., niyi-oni. Nietner , Green, he. 229-31, pi. 84 ; Ind. Mus. Notes. 
ii., 168. This bug, though found on coffee, is not so serious a pest as either 
the brown or green bug. 

The White or Mealy Bug, r-eiiiloroeriiti ntlouiUitni. Linn. ; Ind. MuS. Notes, 

168. Thi.s is a fiat oval creature covered with white down arranged in parallel ridges 
and running across its back. It prefers hot, drv plantations and would seem 
to be harboured by the species of K, tjti,riuii now so largely grown for shade 
purposes. In a plantation in the Wynaad where the trees had been cut down. 

I observed white bug very prevalent on the underground portions of the stems, 
as also on the roots, and swarming to the neighbouring coffee. Whether on 
not this observation is of invariable application cannot at present be 
but plants seen to favour the growth of any specie.s of bug should be discourageo 
in coffee plantations even although the present species has not been recorded as 
doing serious damage. 

Every effort has been made to exterrnmate these pests. But in the 
of green bug, the insect, being green in colour and small in size, was not noticea 
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until it had been established in Ceylon in such force as to defy all subseqiient 
efforts at extermination. It usually decreases during both ve-ry wet and very dry 
weather. The most hopeful method of dealing with it, as also with all other scale 
insects, is through their natural enemies. The larvae of certain ladybird beetles 
(^4hi!ovei’us ci rv n ttKftifuM for lirOWll bug, and **i‘yit* HM rttfutHlntnH for white 
bug) live on them, and a minute chalcid wasp breeds within the body of tho mature 
itiittii. So also a parasite fungus {4’«‘pinti4>Mp4H'iutn leennn) kills these insects 
by living on their bodies. 

7. Grub. — The larvee of the moth Aifrotif< //y>.sv7oi/. Eott.; Ind. Mu.'i. Grub. 
Notes, ii., 161 ; iii., 21 ; Watt and Mann, Pests and Blights of the Tea Plant, 

1903, 220-3 ; Maxwell-Lefroy, Memoirs, Dept. Agri. Ind., 1907, i., 169. 

The Cutworm, Black Grub or Ringer are very destructive to the seeillings 
of coffee, as much as 25 per cent, being often found destroyed by this 
pest. It seems to have been specially destructive in Mysore 

The larvje of the cockchafer, Li4vhiiosferu4( pintjais. Walk., often 
do much damage by eating the roots of the young coffee plants. [(Jf Ind. 

Mus. Notes, ii., 149 ; Watt and Mann, l.c. 167-9.] 

8. other Insects that occasionally attack the coffee may be here enumerated : — 

Afhiiie't Uvstrm'tnr. Nictnet'i a weevil thateats the leaves l* nrami leyidti. Cramt^t 
a moth that defoliates the bushes; Waiker. -tioa lavUnt^n. 

Cranjer; vit-gnttcttla, Walk.; Tt-iehin t^xitjua. Fi^ld. , tottUrriimtittpim 

lirheuitiiieM, Feld. ; JSpitheein vo/fettria. Feld. , KtHirtnia letnutHfiy maria . Fi Id., and 
It. xeylaniearia, Feld.: Tortri-jc cajfearitt, Feld. : 4'*tpaa ra//'<'t>*'ia . Nietnei \cf. Ind. 

Mua. Notes, V., 187], and OraeUnria ra/feifolirlta . Motsch. (recalling KtariliMfa 
rotfi‘ita. G.M.. in Jatdin, l.c. 258-9 and pi.), are all moths reported to have been 
occasionally met with on coffee in Ceylon. So also Aathomy^a t'ojjva>. Nictn^t, 

IS the coffee-leaf borer ; Machia yeometrU'a. Motsch.. a species of Ithyavhota that 
attacks the coffee-cherries ; tphif* Nwtner. the coffee-louse (parasitised by 

Vk>»-»)hhs aantratis) ; and rojfeo'. Nietner. the COffee-mite. So far US 

presently known, none of these pests have given any cause for anxiety to the 
Indian planters. 

9. Other Pests. — Locusts, Weevils, Rats, Squirrels, ^lonkeys and Jackals 
often do much injury — the animals mentioned being very fond of tlie ripe 
cherries. 

Life of the Estate. — The late Mr. William Pringle very rightly obseixed 
that ‘‘no matter how healthy a coffee tree may be, no marter how 
carefully pruned, handled, tended and nourished, its life will end sooner 
ur later. Under favourable conditions, the tree may live for fifty or si.xty ^ 
years ; as a rule, it will seldom last thirty. It will, under favourable coii- 
ditions, be in full bearing in the fifth or si.vth year, and may go on for twenty 
to twenty-five years giving paying crops. Many trees are exhausted in ten 
to fifteen years by unskilful treatment, borer, and attacks of Ih-niilei.i 
I'fistiitri.r. etc., and must make room for anew generation. If the vacancies 
can be .successfully supplied and the plants developed in a healthy and 
vigorous manner, there is no reason why an estate should be limited as 
to age. If we can so arrange matters as to have a I'ontinual suceession . 
of young plants coming on and developing into healthv trees to replace 
those taken out, a coffee estate may be considered as a permaneut invest- 
nient. In suitable localities efficiently drained and manured thi.^ c.ui be 
done : and an estate may be considered to be working under the beet 
possible Conditions of perpetuation where from 4 to 5 per cent, of vacancies 
occur every year that are successfully supplied. It is upon the success of 
the supplying that the life of the estate depends, and practical planters 
consider this question one of the first importance in Southern India, It 
IS otilv when supplies cannot be got to grow that there is a necessity to 
abandon the estate. With many aspects and under some conditions the 
plants cannot be rais«il. e.M-ept at a ruinous cost.” 
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MANUFACTURE. 

Terms Employed . — The ripe coffee truit is i ailed the “Cherry”; the 
contained twin seeds are the “ Berrie.s.” When onlv one seed is developed 
it is spoken of as ” Pea-berry.” This is often upheld to be richer in flavour, 
and accordingly much has been said about the possibility of producing 
a plant that would yield mainly, if not entirely, pea-berries. The succulent 
outer coat of the fruit is the “ Pulp,” and the inner adhesive layer is known 
as the ■■ Parchment.” The seed-coat within the parchment which adheres 
closely to the seed is called the " Silver-skin,” The pulp is commonly 
removed at the plantation, but it is froijuently the case that the berries 
are sold in parchment and either submitted to treatment in the coast 
towns or c.xported in that condition to Europe, where they are hulled 
and finally prepared for the market. The machinery for this purpose 
is expensive, and the operation of final cleaning can be as effectually if 
not better accomplished in Eiuopo than at the plantation. It is believed 
moreover that the coffee carries best in parchment, so that the extra 
freight charges are more than compensated for bv the cpiality of the coffee 
turned out in Europe. \Cf. Kew Bull.. 189;3, 128-33.] 

The preparation of the berry from the cherry is effected by certain 
distinct operations that may be here indicated very briefly. It wordd, 
however, be impossible to describe all the methods and appliances used 
without devoting many pages to this .subject. 

Seasons and Crops. — The blossoms a.s a rule appear in March and 
the fruits commence to ripen in Octolier and continue till .January, The 
more gradually the blo.ssom fades the better : a superabundance of flowers 
is not coii.sidered a good prognostication, since only a small percentage 
form fruits. Ram (luring flowering is uniavourahle, but after the fruit 
ha.s set a shower or two is benefie.ial. It is usually advocated that none 
but fully ripe fruits should be colh'cted. In Arabia a cloth i.s placed below 
and the bushes shaken, when the rijie cherries fall into the cloth. In India 
they are hand-picked, and it is believed not necessary that they should 
be pink-coloucecl all round ; the slightest tinge is suliicient, and in fact with 
the appearance of colour the sooner picked the better. The berry (seed) 
inside will be found to be of a fine dark-greenish or bluish-green colour. 
It is the endeavour of the planters to preserve this greenish tint as much 
as possible. Berries that have dried into a reddish or chocolate colour are 
spoken of as “ foxy.” and the presence of .such lowers verv greatly the 
jirice. Berries that have fallen to the ground are collected at the end of 
the .-.easoii and are known as •' .Jackal Coffee.” 

Pulping . — The operation known bv this name is the removal of the 
jmlp which surrounds the •' berries ” (seeds). This is best done day by 
day on the collections being brought to the factorv. If iin.ivoidably de- 
layed it mav be nece.-,sarv to produce fermentation before th(' clnuries can 
be puljied. There are two chief forms of the pulper, viz. the disc or the 
cylinder, but a long list (of special machines, mostly developments of these, 
might be given. The principle in b(jth is a grater, working against a smooth 
chop, adjusted according to the size of chiuries. The disc-pulper is the 
simple.st contrivance, and this mav be either single or double and worked 
by hainl or steam. A single pulper will accomplish 20 to 2-5 bushels 
an hour, a double one 40 bushels, or twice that amount if driven by steam. 
In design it is somewhat like a cotton-gin : it tear.s off the pulp aud drops 
the >(‘e(ls through a sieve kept in position so as to carry forward the pulp 
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or tails. The best ilesisrn for ,i lactorv is .i tliree-storied builiUni; placed T.^iis. 
against the hillside and so arranged that the cherries are c^onveved to the r-ictory. 
top store without requiring a lifr. From there a hopper carrie.s the (dierries 
and water, in a continuous stream, on to the grater. Space cannot be 
afforded to discuss the other numerous itiveutions that exist for pul])ing ; 
suffice it to say that most Indian factories are behind the standard of those 
in othi'r countries, and that the defects of much of the Lidian coffee are behmi jj.uc. 
due mainlv to the imperfections of the factorv. 

Native coffee is mostlv dried with the pulp attaclusl then poundeil 
in a mortar. It is tlius praeticallv the sy.stem followed in Arabia in ancient 
times, and which is still to some extent pursued in that coimtrv. 

Fermentation and Washing. — On the beans (seeds or berl•ie.-^) passing Washing, 
through the sieve thev are foiiml to be covered with a sticky mucilaginous 
material. If the contained saccharine matter be not removed it is difficult 
to dry the berries. This is accomplished either bv washing or fermenting, Fermenta- 
or more generally by both. The period neees.sary for fermentation depends tion. 
greatly on the temperature of the atmosphere, hut from 12 to 18 hours 
usually suffice. 3Ir. (Iraham .\nderson has shown that the amount of 
saccharine matter depends on the exposure, and that the produce of young sjcrii.irmo 
frees will not fernnmt as reailily as that of mature plants. The berries, 
after thorough washing, are spread out to drv on sjiecially prepared 2 ’kit- 
forms which constitute the lowermost portions of the factory. 

Hulling or Milling. — This consists of the removal of the parchment Hulling, 
and silver skin from the beans. As already stated, this operation is usually 
performed by the traders and not bv the planters. Manv firms, especially 
at the coast towns, do the milling, such as Staines & Co. of Coimbatore, but a 
large proportion of Indian coffee is milled in London. The Indian jdanters 
seem to be of opinion that this operation might be much improved bv 
better machinerv than exists in India. [Cf. Planti>iii Opinion. Aug. 

1899.] A bushel of parchment coffee will usually give half the ([uantity Yield, 
of clean hoans. The coffee is then assorted into various grades according -Vssjrtni.-'ni-. 
to size of berries. This not only meets the necessities of various markets, 
but has the effect of furnishing a luiilorm biUTV and one that will roii^t 
to the same e.xtent throughout. Nothing injures coffee more than a per- 
ceiitage of .small berries that become charred before the others are suffi- 


ciently roasted. Charcoal ab.sorhs complctelv the aroma of coffee, hence 
charred berries are jiositivelv dcstnutive of merit. 

Packing. — It is of the greatest consequence aho that attention be 
given to the art of jiaeking. If berries he e.xpo.sed to the drving action of 
the atmosphere beyond a certain extent, their value mav be thereby greatlv 
depreciated. .\11 the best coffee is aeeordingh' jiaeked in casks, the utmost 
care being taken that tlie wood u.sed mav not taint the coffee. Parking 
in sacks or bags is much inferior, and if shipped with mixed rargoes, coffee 
in hag may be so tainted a.s to be uc.xt to useless. 


Adulteration and Substitutes. — This subject has attracted much 
attention for many years. It mav bo contideiitlv affirmed tliat although 
much difference exists between the coffee ol one estate and another, 
dependent ver\’ largely on the jiroeess of manufacture and the i are hestowed 
in drying, assorting and iiaikmg, direct a.liilteratiou never takes plai e at 
the plantation. While that is so, there is perhaps no other dietary artn le 
so inui'h and so persistently adulterated as coffee. This i, verv Lirgeh a 
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THE COEFEE PLANT 

coiisuiiiptioii. When taxed abnormally high, adulteration prevails. But 
this 1 ,-. often safeguarded by .special legislation such as the French 
enactments that prohibit the vendor from mixing. In England, on the 
other liaiiil, mixing is so much in vogue that it is often difficult to procure 
]jure coffee. “ Our Coffee Mixture ” may contain any adulteration con- 
ceivable. with perhaps not more than 5 per rent, of coffee. This is the 
natural consequence of lesjalLsing mixtures. Criminality consists alone 
in selling as “ pure coffee ’’ an article that contains anything but coffee. 
Legallv ■■ Chicorv ’’ may be the roasted chicory root itself, or the root of 
an allied plant or other vegetable substance applied for the same purpose. 

The substance.;: mostly emploved in adulteration of coffee are the roots 
of chicory, dandelion, mangold-wurzel, turnips, parsnips, and carrots. 
The .seeds of beans, peas, date-stones, malt rye. burnt sugar, biscuits, 
locust-beans, figs, etc., are all used. Roasted flour coloured with ferru- 
ginous earth and flavoured with the grounds of exhausted coffee or of other 
even more objectionable substances are often sold as coffee. There seems 
everv reason for believing that the decline of the demand for coffee through- 
out the world is largely a consef|ueuce of the difficulty in obtaining the 
pure article. For further particulars regarding coffee adulteration confer 
Chicory and Coffee, a lithographed report bv J. D. Hooker. John Lindley, 
Thomas Graham, John Steiihouse. Dugald Campbell, William B. Carpenter 
and A. S. Taylor, issued bv the Inland Revenue office in 1853. This gives 
the iiiicroseopic -itructure and chemical tests by which the adulterants of 
coffee m.ay be recognised, and although more reci'iit publications exist on 
this .subjeot. hardly any are more accurate and authoritative. [Cf. Food 
JoiiniaL March 1^70. Dec. 1873 ; Clifford, Jaunt. Soc. Arts ; and Hanausek, 
Micro, Tech. Prod. (Winton and Barber, trails! ). 1907, 271-4.] 

The seeds of several species of ( tinshi are used as coffee substitutes 
under the name of Negro Coffee. [C’/. Hooper, Peipt. Labor. Ind. Mus., 
1900-], 23-4.] For "Malt Coffee," eon.sult Hanausek {l.c. 354). 

TR.ADE //V I.NDlA^ COFFEE. 

Commercial Tests. — The value of coffee depends upon many circum- 
stances, such as form of the berrv, its size, colour, smell, flavour, age, and 
uniformity. One of the greatest difficulties is to discover a standard by 
which merit may be definitely determined. Were it pos.sible to fix a stan- 
dard, the planters could aim at a definite article. Much has been done in 
India bv Mr. Leeming. Dr. Lehmann and others in this direction, and it is 
believed their efforts may soon be rewarded. Lehmann found that the 
quantity of the alkaloid Caffeine was no evidence of (|ualitv. Caffeine 
(as shown bv M. Bertrand) vanes greatlv. In t’ott'ea firiiliirii it ranges 
from 0-83 to ITiO per cent. ; in Hherira between LOG and 1'45 pet 
cent. : and in stetutithijIUr between 1'52 and 1'70 per cent. In a 
serie.s of specimens specially analysed, those that had the highest specific 
cravityaiid contained the most nitrogen and phosphoric acid brought the 
highest price. Colour seems to depend more on the degree of ripeness when 
collected, and the care taken in manufacture, than on the nature of the 
.xiil or the class of plant grown. As a general rule the Old World coff^ 
are iticlirie<l to turn vellow, and the New World green. Weight d®' 
erea-cs it ith age and bv overdrying. ( tluur is perhaps the most important 
I riteiion, ami apparently it can alone be determined iiy expert opinion- 

Vieid and Cost of Production and Price Realised. — Under the pa^' 
grapii devoted above to ” Localities and ,\rea ’ will be found all t e 
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PRICES 

particulars oti these topics for which space can be afforded in this work. 
The regions of Indian cultivation, the average production, and the estimates 
of yield per acre have th.us been exhibited. These facts have to be 
re,-read in connection with the returns of trade that have presently to be 
furnished. It has been shown that an average of 3 rising to 7 cwt. an acre 
would fairly express the better-class European plantations, but there is 
a large number of small Native concerns that lower both the average 
yield and the quality of Indian coffee. It is believed that the Native 
plantations yield from to I cwt. an acre. The cost of cultivation has 
been variously put, but it seems probable that Rs. 120 per acre for the 
best European and Rs. 40 for Native coffee would be safe estimates. The 
former would include manuring, as also all factory charges. It is 
generally stated that the lowest cost of production on European plan- 
tations is Rs. 80 yielding to 3 cwt, an acre. 

The net cost of coffee has been taken as Rs. 27 a cwt.. and since the 
cost of production is 60 to 70 per cent, wages paid, a fair computation 
of the value of the industry to the inhabitants of the coffee area may be 
arrived at by multiplying the European and Native acreage by the estimated 
cost of production. The mean of all the figures usually published shows 
one person to be employed on every 21 acres of coffee. But such calcu- 
lations are tentative in value onlv, as there is perhaps no other Indian 
industry more obscure and misleading, so far as its statistics are concerned, 
than that of coffee-planting. There are, however, three fairly certain 
aspects, viz. that the cultivation (see p. 370), production and price have 
all three seriously declined within recent years. Thus taking the price 
obtained in 1874 as being 10(1 we have the following relative prices for 
Indian coffee down to 1902 : — 


TE.tR. 

PRICE PC. 

' TABUTIO.N’. 

Teab. ' 

Price p.c. 

' TARIillOX 

1 

s. d. 




d. 


1877 1 

110 01 

120 

. 1894 ; 

101 

0 

110 

1879 

100 10 

no 

1897 

94 

8 

103 

1882 i 

85 4 

93 

1898 

78 

1 

85 

1884 : 

76 

' 83 

^ 1899 : 

65 

24 

, 71 

1887 1 

94 

103 

1900 

47 

0 


1889 

99 10 

108 

, 1901 

47 

34 

1 51 

1890 ! 

106 2i 

! U5 

1902 

60 

u 

65 

1893 

105 4J 

114 
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During the past five years the actual prices realised were I90I-2, 
Rs. 49-0-4 (variation 65) ; 1902-3, Rs. 49-1-5(65); 190.3-4, Rs, 46-15-2 (62); 
1904-5. Rs. 50-6-2 (67) ; 1905-6, Rs. 48-12-4 (65) ; 1906-7, Rs. 43-11 (58) 
per cwt. As with estimates of average yield, so with prices : the average 
may be quite misleading as a factor of possible results. But, as already 
observed, competition with the cheap production of Brazil has proveil 
the mo.st alarming feature of the Indian industry. 

Foreign Transactions. — In Milburn’s Oriental Commerce is given a 
statement of “ the East Indies ” coffee imported into England from 1802 
to 1810. The total was in 1807, 2,721 cwt. " Company's ” and nil “ Pri- 
vate, while in 1809 there was nil Company’s and 213 cwt. Private. 
Throughout the years iiiditated the imports fluctuated so greatly that 
the returns are of little value. It is. however, explained that it came 
from Moka, Java, Bourbon and Ceylon. No mention of India. About 
ten years later we read of a charter granted for an Indian plantation, and 
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liv 18.53-4 eoft'oe tiirureil among tlu* stauilard exports from India. In 
that Year the supplies drawn bv the Lhiited Kingtlom from India were 
valued at Rs. 4.75,980. Ten vears later (18fi3-4) thev were Rs. 38.43,910; 
ill 187.3-4 thev were Rs. 73.98..530 ; in 1883-4 they were Rs. 1,06. 21, .380 ; by 
still another deeade (1893-4) they hail begun to shrink, being then valued 
at Rs. 99.61,631. Turning now to the returns of the total trade for the 
past six vears : the exports in 1901-2 were 255.042 cwt., Rs. 1,25,02,200; 
in 1902'-.3, 269,165 cwt.. R.s. 1.32,12.628 ; in 1903-4, 291,254 cwt,, 

R.s. 1.36,73,773 : in 1904-5, 329,647 cwt.. Rs. 1,66.09,757 : in 1905-6, 

360,182 cwt., Rs. 1.75,67,240; and in 1906-7, 228,094 cwt., Rs. 99,64,778. 
The Madras ports furnished the entire amounts, less a flurtuating quantity 
of from 1,000 to lO.Oili) ewt. exported mainly from Bombay. Of the 
receiving countries the LTiited Kingdom heads the list, the consignments 
thence having been in 1901-2, 116. .584 ewt., Rs. 64.25,838 ; in 1902-3, 
155,501 cwt.‘“ R.s. 85,10,903 ; in 1903-4, 152,452 ewt., Rs. 82,71,186 ; 
in 1904-5, 187,344 cwt., Rs. 1,05,02,674 ; in 1905-6, 172,384 cwt., 

Rs. 96,74,780 ; and in 1906-7. 82.358 cwt., Rs. 41,22,420— a valuation 

about equal to that of the supplv taken by the United Kingdom in 1883-4. 
These returns thus allow a companson to be made with the valuations 
quoted above of the Indian ex"ports since 1853. After the United Eng- 
(lorn, France has to be mentioned as the next most important receiving 
country of Indian coffee ; during the past five years the e.xports to that 
counti'v have averaged a little over 100, OOO cwt. And after France 
come.s Cevlon. which during the same period has taken on an average 
over 20.0110 cwt. of Indian coffee a year. 

The world's jiroductiou of coffee Ini.s been estimated as close on 
15 mdliou bag' (132 lb. eai.h), of which 11} million bags are furnished by 
Brazil. The greatest coffee-consuining countries .ire Holland (18'82 lb. 
per he, id. calculated on po[)ulation of 1901)), Belgium {10-53 lb.), and the 
United State.s of America (10-60 lb.). After these come (xermany (6-6 lb.), 
France (4-79 lb.), Austria-Hungarv (2-17 lb.), and the L7nited Kingdom 
(0-90 lb.). 

Conclusion. — F’or further details of the Medicinal Properties, the 
Chemical Gompo.sition, the Fiscal Regulations (in India and England) 
and other sui-h topics, the reader is referred to the library of technica 
Works that exists on these and kindred subjects. Prac-tiealiy every repor 
or book of importance lia.s been i-onsulted in jsrepariug the present one 
account, and the citation of publications, paragraph by paragraph, shorn 
therefore prove helpful to those who desire fuller details. 


COIX, Lhni. ; A,jri. Ledij., 1904. No. 13 ; FI. Br. Ind.. vii., 99-100 ; 
(iinwiM;.?-:. .lob’^ Tears, qurtjur. jiir//ndi, suti/crn, jhottl'i, lessi. 

kt'-itll, ('Tr.. utr. 

History, — Sn Httenrion was ^iven by thu early botanical 

the subject of foir tb.it th#' iiifereiiee niitjht b** drawn that ifc must former J 
bf'en a plant inure extensively eiiltn ated than at the present day. It , » 

f-eiieved to be the Lfthosf/rnnfn of Pliny (bk. li7. I'h. xi. (Holland, tr 
IbOl, ii., 284). Tn mo-.t of the early works L/tfiospermon or Cotj- 
however, as a wild plant, or one cultivated as a curiosity only. 

^■>n. Hiller, etc., .ill ullude to the U'.e of the seeds as beads (bedes). ^ ^ 
eura-tanee mentioned by s"me of the more directly botanical authors, su 
Huiaphius and Loureiro, that eoix was regularly cidtivated in Eastern cou 
ii" an xirticU* of food, seems to have escaped consideration. criven 

One of the most beautiful of the early drawings of this plant is tha g 
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by Hosier {Hart. Eijstett., 1G13, ii., 13, fnl. ti, f. 1). So accurate, in fact, is Besler's 

picture that it might be reproduced as a modem sketcli. But this is not the 

only interest in it, for in the text the ^ain is described its striated, a peculiarity, 

it may be added, tliat is possessed alone by the cultivated edible forms of the LJible l-'orms. 

plant, although no mention is rnad«' of its being edible. The plant is also figured 

})y Jacobus Bontius uiuler tlio name of J^IiUiim Solis (Hist. Nat. et Med. Ind. 

Or., 1029, in Piso, Ind. T^'tri. re Ntit. et Med.. 1058, 152) Turning from these 
European rec«'>rds to those of tlie East, we are informed by the authors of the 
Pharnuicograjdiia Indira tliat the see<ls an^ “ mentioned in Vedic literature and veiic' 
appear to liavo been one <jf the cereals which were cultivatetl by the Arvans 
on the hill slopes of the Himalaya.” “The Arab travellers in the East became .\rab Xames, 
cicquainted with the seeds and named them TJamu Daiid — “David’s tears,” and 
afterwards Damn Agnb — ‘‘Job’s tears.” Es-Saghani, who died about the year 
12(50, mentions them in tlie Ohdh as a well-known strengthening and diuretic Carnci to 
iiiedicinc. The Arabs introduced tlie pbmt into the West, and it has become (-urope. 
natur<ilised in 8pain and Ibirtugal, when* it is still known a.s Lagrima do Job.” 

It is signifirant that tlie word Iasi {or some very similar word) shoiikl appear Kasi. 
and reappear all over Indi.i as the vernacular name for one or other of the forms 
of this plant. Thus wo ha\'(‘ tlie ka~si of the Xag.Ls on the north-e<ist frontier 
of India, kasei in the Central Provinces, kasai m (iujarat, kesai in Berar, and 
the cheik or kgeit. kulese, and kalinse of Burma, and kosen in Japan. Tlie word 
ka~si or kesi in India most frequently denotes a cultivated edible form. The 
cultivation as an edible grain is at the present day closely associated with the Moncohan 
Mongolians, and its intr<'diJction nn<l distribution in India may hav'e been a 
consequence of the influence of that people; hence very possibly the explanation 
of the name ka~si. [Cf. Joret, Les FI. dans L'Antiq.. 1904. ii , 247.] 

Habitat and Distribution. — There are two undoubtedly wild forms of this Forms, 
plant and several cultivated stat<‘s. By far the most widely distributed is 
CoU' proper. Till*? is met with in the Himalaya, Rajputana, 

the Central Provinces, Bombay, South India, Bengal, Assam. Burma and the 
Shan States. But its area extend-^ to China. .Japan, tlie Malaya, the American 
Continent (Xorth, Central and South), the West Indies, Pohmesia, the Mascareno 
Islands and Tropical as abo Xortliern Africa, and it is cultivated as a garden Omameatal. 
curiosity in South Europe. It is thus met with throughout the tropics and in 
all warm temperate countries. The other wild species, ffiuatttca (and its 
variety outtatiin), has a much narrower distribution, is a distinctly tropical 
plant, and is practically confined to India and Burma. Ot the cultivated (or 
aemi-cultivated) spet'ial forms of the cylindncal-fruited 

Mtenoeaftm has been recorded as met with in tin* X<ig<i lulls, Burma, tho 
8han States. Tonkin and X'ew Guinea. The flattened — .spheroidal — form, the 
connecting link bet^N'eon <ind ear. Htetumn im. is tlie special 

bead form. It is a wild plant mot with chieHy in Burma, tho Malaya. China 
and Japan, and has been named by me cur. /•/#**•. Lai^tly. the fully 

cultivated and edible form, »/##-»/»»♦'«, is grown (<o far as Tivlia is concerned) LdiMe. 
in the Central Province-r). Sikkim, tho Kha^a hills. Burma and the Shan States, 
and out^de India it appears to bi^ cuiti\'ated m Tonkin, China and the Malaya, 
but apparently nowhere oKe, Grisebach in iii> review of Botanical Geography 
[Roy. iS’oc.,lS4G, 89) refers the edible eoix a.*, a special feature in the most 
important area of pr<»duction of that grain, viz. Eastern Bengal, Assam, Burma 
and the ^lalaya. In fact were a statement prep«ired of the geographical features 
of interest m the cultiv.ited plants of Britisli India, fetu- \\i>uld have to he 
commented on as charar toristic of the tract of country that stretches eiwst hy 
f^outh from Xhigpur to Sikkim, A'^sani, Burma, the Malaya and (lima, and be 
regarded ivs an iniport.int food grain with some of the most ancient aboriginal 
inhabitants, especially those of Mongolian origin. 

Species and Varieties — In the Flora of British India, f'oijr- yiyaatea has Forms met 
been treated as a \ariety of while ayaattea has been with, 

regarded as a fibrin imperfectly l\n<)wu. It se«*m> probable, however, that all 
three are fairly distinct plants, soparabh' fr«un each other by con'>lant characters. 

> hether they should he treated .is but one species, with several fairly well-marked 
varieties, or two or more distinct species, may be open to doubt, it wouUl seem 
the safer course, however, to accept them as constituting two species with several 
'pieties under each. The if mit the most ancient ones (as already Two 

Jp^tcated), would be for the one and f - {fiya »tten for the other, 

ho latter is preferable to # . ayaatitat since it has become better known. The 
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species thus isolated are certainly very distinct. They differ in structure of leaf, 
flower and fruit, etc., as well as in habitat and economic properties. The wild states 
of f. f.nci-i/iiin-./nbi have the capsular-spathe generally more or less spherical, and 
only slightly drawn out at the apex into a p\-Tiform shape and obscurely angled 
and universally bluish-white (never chalky -white) The leaves are broad, often 
distinctly auriculate, cjuite glabrous, except for the double row of ascending teeth, 
along each of the veinlets of the upper surface — a peculiarity that gives the texture 
of the leaf the appearance of being embroklered and makes it backwardly hispid. 

The Series of coix are always wild plants; {fiffanten is 

found on the lower hills — dry soils — a robust erect plant, the miiiatira in swamps 
and most frequently as a floating weed, 20 to 100 feet in length. The capsular- 
spathe is invariably pyriform, much drawn out on the apex, the actual mouth 
cut obliquely into an elongated lip. which is often somewhat serrulate, ripe fruit 
prominently angled, and having two or three furrows along its flattened face, of 
a dull greyisli-white to brown colour and very hard. The leaves are much shorter 
than in /,nci-i/ni»i-.7ni<i. most frequently only faintly auriculate, and the upper 
(inner) surface is often marked by curious transparent glands, which in the young 
leaves are tipped with hairs ; on the outside the leaves are quite glabrous except 
near the extremity of the sheath, where a few glands of an exceptionally large size 
are generally present. 

The forms of 7.«c**./«irt-.7of.i in the wild state have the capsular-spathe 
invariably bluish-white, a colour which rapidly disappears under cultiv'ation. In 
the variety known as HteitoeaviHi the capsular-spatlie is elongated until it be- 
comes cylindrical, but when cultivated the tubes (so formed) change in colour 
to chalky-white or become almost straw-coloured. In other forms, instead of 
elongating, the capsular-spathe becomes .short and .spherical, until fruits often not 
more than an eighth of an inch long are fotmd and others more than double that 
size, but always broader than long : hence the development in these examples 
may be said to be in the opposite direction to that in nte it ooa rim. 

When they exist as wild plants the shell in all forms of f- /,nrri/mn-/i>w 
remains hard <and polished, and, while it may darken in colour and become pink, 
brown or even black, is never foiuid soft in te.xture nor clialky -white in oolom. 
But under cultivation the .spathc loses the bluish-white colour, becomes Boft- 
shelled, ami of a clmlky-white or straw-colour to deep blue, brown or blMk: 
but in all these cultivateil states it assumes .a new character — viz. the lem- 
sheath. on being transformed into what I ha\o called the capsular-s{»tne. 
retains its veins as pronounced striations, so much so as to give the gram (m 
husk) a striped appearance. In the elongated scrni-pyriform states of cultivate 
f. tMi-njiiKi-hiiii tiiere is also a further peculiarity — viz. that a portion at the 
base of the fruit-spathe becomes constricted into a well-marked annular disc. 
The condition with a soft and striated shell and basal annulus appears to con- 
stitute the variety known to botanists as .'fn-j/iren — a name given in honom o 
the Chinese General who is supposed to have first pointedly directed attention 
to the plant. . , 

Cultivation as Food . — This curious edible grain might almost be said 
to be unknown to the inhabitants of India generally, except as a weed o 
cultivation. To many of the aboriginal tribes, however, such a.s those o 
the Central Provinces, Sikkim, Assam and Burma, it is an iuiportan 
article of diet. The plant grown as a regular field crop is invariably one 
or other of the many forms of the varietv Mfi-i/itvn already sufficiently 
described. But in times of scarcity the wild forms of these plants are (a 
over India) resorted to as articles of food. The grain is held to he swec 
and wholesome, the only objections to it being the smallness of the ®’^PP 
and the hardness of the shell. In the forms specially cultivated the sic 
is soft and amenable to ordinary methods of luilling. , , , 

Roxburgh was apparently unaware that coi.x had to be moln e 
among the edible cereals of India, though doubtless he had read Rumpni'i^ » 
description (17.50) of its cultivation in the islands of the Malava, aso 
Loureiro’s account of it in Cochin-China. In the .-Ujn.-Horticumra ^ 
Society of India {Trans.. 1841, viii.. :318) mention is made of 
being sent from Amherst. Mr. Riley, who presented the sample, sai 
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plant was of a “ very hardy nature, and thrives upon almost any kind of 
soil, yielding a good amount of produce and in taste resembling wheat.” 

Wallich identified the ])latit as (’. Iak-i'hiiki- J- D. Hooker, it\ hi.s 
Himalatjan Journals (1^*48, ii., 28Si), giv'es some interesting particulars Khi,uiuiu. 
regarding its cultivation in the Khasia hills. ” Each jilant,” he tells us, 

'■ branches two or three times from the ba.se, and from 7 to 1) plants grow 
in each sipiare yard of soil ; the jiroduce is small, not above 30 or 40 fold.” Yiew. 
Mason, in his Burma nrul Its People (iSfiO), published much useful informa- Eumu. 
tion, and this has been brought up to date in the new edition bv Theobald 
(1883, ii., 107). We there read that “ Coix affords a good o.xample of the 
results of cultivation of a wild plant the seed of which is of a stonv hard- 
ness. but which is soft in the cultivated form and the kernel sweet. It is 
much cultivated by the Red Karens, and may be often seen for sale parched 
in the bazaars.” 

In the article published in The Agricultural Ledger I have given 
a full account of the collections recently furnished to the Reporter on 
Economic Products from very nearly everv important locality of India ; I 
have quoted, under the special forms, the practical observations of the 
local authorities. This course was deemed preferable to a compilation of 
data into a common paragraph on cultivation, of facts and opinion.s that 
would seem in many cases only applicable to the individual forms of the 
plant. It may, therefore, be accepted as unde.sirable to republish that 
information in order to support the statement that there exists in India 
a fairly e.xtensive and certainly a widely dispersed cultivation of the plant. 

There are great diversities in size, shape and colour of the grain, as also in Dirorsities in 
quality and purpose to which put. These diversities, confirmed by the 
e.xistence of many vernacular names, establish belief in an ancient know- 
ledge, as possessed by the aboriginal (especially Mongolian) tribes of India. 

It has been affirmed that very possibly the pastoral Arvan invader.s grew 
this grain on the slopes of tlie Himalaya, anterior to their becoming 
localised and assuming cultivation as a craft. But it is much more 
probable that the grain was distributed over the plains of India in clo.^o 
association with the Mongolian conquests. From Darjeeling and through 
Bhutan to the mountains of Upper and Eastern Assam, the Khasia, 

Garo and Naga hills, etc., to Burma and the Shan States, coix might be 
described as not only a fairly plentiful crop but an exceedingly important 
article of diet. Certain forms of the grain are roasteil. then husked and huskrf*' 
eaten whole, being either parched (as with Indian corn) or boiled as with boiIcj. 
nee. Other forms are so very different that the graiti mav be milled and iinioi. 
ground to flour (dtd), and thereafter baked into bread. It seems probable ^ 
that the properties that necessitate so very different metluxls of treatment 
and preparation involve a diversity chemically and structurally quite as 
great as that which exists between the har<l and the soft wheats or the 
glutinous and the starchv rices. 

Romanet du Caillaud {Bull. Soc. d'Acclimat.. 1881, viii., 442-4) tells us China, 
that in the 1st century a.d. the Chinese General Ma-yuen conquered 
Tonkin and became so fond of the Annamite grain ho-bo (the i/-dzi of the 'ronkm. 
Chinese) that he carried away several cart-loads of seed, and thus intro- 
duced it.? cultivation into China, Bretschneider {Bot. But.. i8ii.‘>. pt. iii., 

■'■'^4) says of coix that it is < ultivated near Peking under the name ts'ao- 
^ th. He then adds that there an- two varietie.s. one with white, the other 
with grey coverings to the fruits. " I have also observed,” he adds, ” in 
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the druggists’ shop.s a variety (or species) with small oblong, pointed 
fruits.” The oblong, pointed fruit might bet'. nfeii. and, if so, it 
would be must interesting to find that species in China. Manv writers 
have given their opinions on the coix grain of China. It is often spoken 
of as the ei>-ji» or ep-i/in. and is reputed to bo one of the most remarkable 
of foods. Dr. Smith wrote that it is larger and coarser than pearl barlev 
but equally good for making t'ruel. 

In a small book on the Useful Plants of Japan (issued by the Agricul- 
tural Society of that eountrv) it is called the tomar/i or hatomapii. " It is 
an annual cereal grass cultivated ou coiumon dry land. The stalks grow 
to a height of 4 to 5 feet. The grain, pounded in a mortar and cleaned, is 
consumed as meal and moclii. An infiisioti of the parched and ground 
grain is us<^d instead of tea and is called kosen. A Chinese varietv of larger 
grains, greyish brown in colour, with thinner shells is more easilv crushed 
and cleaned.’' A gruel of the tlour is specially commended by Du Caillaud 
for use in hospitals. T’he Chinese use tlio grain in soup, as pearl barley is 
employed in Europe. 

Manufacture of Beer. — The references to the Japanese habit of 
drinking a decoction of the grain, and to the preparation of gruel and tea 
from it. necessarilv sngge.st the more e.xteuded u.se in the manufacture of 
a kind of malted beer which in the Naga hills is called chu (p. 758). Buta 
surprising feature maybe saiil to be the circumstance that the dzu made from 
one grain is of a much superior flavour to that from another, and. further, 
that the dzu of one grain may be kept for months, while that from another 
goes bad in a few weeks. I have personally experienced much pleasure, while 
travelling in the Xaga hills, in partaking of the fresh dzu offered in friendly 
.salutation. It is soinetlnng m flavour betwetm that of butter-milk and 
cider, and ou a hot day at the termination of a long march is most accept- 
able. Some of the forms of coix (like many rices) have a rich perfume, 
and such grains when used in the jirepiiration of beer are said to give it 
a fruity flavinir and delicate aroma (-.ee Eleusine, p. 520). 

Medicinal Properties. — A mi.ssionarv. writing of Tonkin to M. Du 
Caillaud, said that "Job’s tears” made a refreshing drink, was a good 
blood-purifier and excellent diuretic. The gruel prepared from the ground 
seed, he ob, served, as also Eau de Larme-de-Joh. was extensively em- 
plovc-d in the summer to cool the bodv. Bv the Tonkin people it is 
spoken of as the " grass of life and health,'’ is believed to neutralise the 
miasma of the air. and to purify water when boiled like tea with a quantity 
of coix tlour and set by to cool iiefore being used. In India coix can 
hardlv be said to enjoy anv reputation for medicinal virtues. The Eev. 
Dr. Caiiqibell tells that among the Santals the root is given in straiignrv 
and in the inenstrinil complaint known as sdka. Dvmock ( i>/. Mat. Med.. 
18^-1. S~y.i) says the seeds are .sold in the drug-shops of Bombav under the 
mune of kii'-sai-lnj. The autliors of Phannacoijraphia Indica add that the 
wild form oiilv is used meiheinallv, and that it is considered strengthening 
and diuretic. 

Chemical Properties. —The grain of coix, both wild and cultivatei!. 
has been subjected to chemical tests, and the somewhat couflictiiig results 
obtauieil are pos.sibly due to the botanical position of the particular plant 
under exaininatiou not ha\uno been previouslv ascertained. In Church s 
Foo<h(iraiii.« of India (l.s.sfj. gU) occur- the following remark: '■ In the 
sample of thU grain which gave" the under-iueiitioued " aiial}'tiea 
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figures it was found that the edilile secfl after th(“ reino\-iil of the hard anil 
shining grey husk did not weigh more than one lor every four parts bv 
weight of the whole grain operated upon.” In the Koir Bulletin (188S. 
267) is published Church's second examination — and this a specimen, 
admittedlv, of the cultivated grain. " From four parts bv weight of the 
.sample,” he says, ” three parts of husked grain were obtaiueil — three times 
the quantity yielded by t'. Lucniptni ” (presumably the comparison 
drawn is to the sample reported on in the which I have 

as.smned may have been a wild grain). Subsc((ueutly Church gave 
his third analysis in the Supflenient to the Food-tlraui'c (1901. :1). the 
grain examined having been cultivated coix of the Khasia hills. The 
following sets forth the practical results of the fir.-.t and third of these 
examinations : — 


Wild Coix (presumably). . 
Cultivated, Khasia hills.. 


XI I'laLir nviio. 


>(;ruiENr \ i' 


1 ; 3 8 8!) 

1:4-4 i 90 


Commenting on his final results, Church .says that the quantity of 
albuminoid, s approaches to that ot some kinds ot pulse, and that the 
proportion of oil or fat Ls larger than that present in the great majority of 
cereals. In The Agricultural Ledger will be lound the chemical re.sults 
obtained by several other investigators. 

Industrial and Domestic Uses . — From a. remote untiquity both m Europe ami 
in India, the grains or seeds, especially of the wild plant, have been used as the 
beads of rosaries. By the aborigm«\l tribes ‘>i India and Burma they are em- 
ployed in personal adornment. Neckl.u'os, earrings, head-dresses, etc., are often 
largely composed of them, and dresses, bags, baskets, etc., extt‘nsi\'ely orna- 
mented with them. For tlit'se purposes a semi-cultivatien has boon pursued, 
possibly fur centuries, that has resulted in the developnieiit oi sp»H*ial grams, in 
cylindrical or spheroidal forms, and in a rich variety of colours. In Xepal, Oudh, 
and among the hill-Tribi‘s of the ctoitral tableland of India gfmt'rfilly. they are 
employed either fiy themselves or m conjunction with cowru‘-sht‘lls m the ile- 
coration of baskets, agricultural implements <iikI e.itrku By the Karens of 
Burma the cylindrical grams cover certain portmu's of <lress, and are fdaboratcfl 
m designs that simulate (or pcrliap- may h.iv<* sug-.'c^ted) sona* of the juittoru-. 
«een m embroidery. With the Amzarui Xagas, oarriinrs are coii'trncted that 
consist of a rosette ot the elontr.Ued st*ods surrounding the metallic green 
Wing-cases of a boetlt\ 


trade . — The possibility «»t a profitable expansum of tho industrial u-.e-. (*f 
those seeds to a largo extent suggested the impiiry, the practical results ttf which 
have alre.uly been set forth. A fairly large trade exists m the seeds, and they 
are used lu the cunstructum of Japanese bea-tl door-cimtams. An c'Xi'fpnonally 
largo kind — -a form of 4‘. annatira — -was disciivorisl hy me in Foona. utiii.sod in 
the construction <if such curtains. It seems probable that fti;fa ntvu and 
^ togetlier with s<)me of the larger forms of are most 

likely to bo worked up in that manner. But in disrus-infec possible luture in- 
dustrial dt'velopnients it is essential tliat tlie sepjiratiou mdieated into tlie forms 
ot *. l.ofvyiua ..sohi that .ire cultivated and those that are wihl should f»e 
clearly kept in imnd. Cultivation destroy »» very rapidly the hard jitstrly ■^hell, 
upon which to a very large oxtcuit the industrial demand de[)erids. Jt also 
ehangt'.'^ the colour uf the gram and produces ilull chalky whites and 
<^oiours, utterly devoid of the rich glossiness of the wild gram^. By tin* ■'clei tion 
^U-d partial euliivatiun of spontaneoiLs v'arietal forms or sports (-uch as those 
named and thev.* dangers are ever pre-ent. 'Fhi^ fact 

IS tully appreciated by the Burme--e experts, ami the cultivation, partial thougli 
be, is abamloned for a turn.' or fresh stock secured from the junglc", when re- 
STeosion has be'on observed. It is thus ditticulr. if not irup<»s>il'le, to guarantee 
n continuous supply of any one '-iiape, size, or colour of trrain. and rhi-^ may at 
once be tulmitted as (from the Europc«ui point of view) a s..riou?, ob-tacle to a 
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COLOCASIA 

ANTIQUORUM THE TARO OR KACHU 

Kachu 

greatly increased demand. The smaller and more gracefully formed examples 
of and of it Would seem, stand a fair chance of coming 

European Uses, into use in Europe as bo.ids, especially in the construction of bugle-trimming 
and as buds and other special portion'^ of artificial flowers. They would be 
cheaper, more durable, than the glass at present used, and since they may be 
dyed any desired shade of c(dour, they iiuglit bo extensively employed in dress- 
trimmings. And doubtless the difliculty ui producing and maintaining certain 
sizes and shapes of grain would soon be overcoiiio were a profitable demand to 
arise for a larger production than at present exists. 

COLCHICUM LUTEUM, FI Br. bid., vi., 356; 

Liliace.^:. a small plant found on the grassy slopes of the Western 
Temperate Himalava. 

The conns (or bulbous roots) constitute the bitter hermodactyl of the later 
Greeks, and are the surinjan of the Indian baz irs. The true Colchicttm (r. 
fnitttitmnie) does not occur in India, but in the bazars there are two forms sold, 
the bitter and the sweet. The latter is imported from Persia. European phy- 
sicians in India consider the sweet root as inert, but they would seem to hold that 
the bitter one possesses >irnil<5.r properties to the true colchicum and may be 
substituted for it Recently a few children were reported to have been poisoned 
at Kuldana in Rawalpmdi through eating the seeds of this Indian colchicum. 
The seeds were accordingly chemically analysed at Calcutta (as also the roots), 
and tested physiologically’. It was found that both possessed colchicine, of which 
the hundredth part of a grain proved fatal to cats. [Of. Hooper, Eept. Labor. 
Ind. Mus. (Imiust. Sec.), 1902-3. 28.] 
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COLOCASIA ANTIQUORUM, ; FI. Br. Znrf., vi., 523 ; 

Jacobus Boutins, Hist. Xat. et Med. Ind. Or., 1629, in Piso, Ind. Vtri. n 
Nat. et Med., 1653, 144; Ruinphius, Ilerh. Amb., 1750, v., 313, t. 109; 
Foreter, PL Esc.. 1736, 57 ; Arum Colocasia, Roxb.. FI. Ind., iii., 494-5; 
Taleef Skereef {Pla\ fair. transL), 1833, 12-3; Nicholls, Textbook Trap. 
Agri., 290-3 : Duthie and Fuller, Field and Garden Crops, iii., 8, t. Ixrv. ; 
Mollisou, Textbook Ind. Agri., iii., 191-3 ; Fee. Bot. Surv. Ind., i., 86, 277 ; 
ii., 25, 147 ; 1905. iii., 296 : Praiii, Beng. Plants, ii., 1112 ; IViesner, Du 
Rohst. des Pflanzenr.. i., 566 ; Aroide.e. Th.- T.uo, Eddoes, Scratch-coco, 
Tania. Egyptian Arum; m the vernaculars kachu or katchii, kachcM, arm, 
avois ; dzu (cultivated) and kirth (wdld) Nag, a hills; rob (Pb.) ; dlu, terem 
(Bombay); shdmd-thumpa (Tel.); Tahitian tallo ovtarro, Malayan tallas,etc. 

Habitat. — A tail, coarse, tuberous herb, wild and cultivated both in moist and 
dry.s ituations over the greater part of tropical India and Ceylon up to 8,000 
(in the Himalaya) ; cultivated, in fact, in all tropical countries. 

The plant has large heart-shaped leaves, borne on long footstalks which nse 
from a short farinaceous underground stem or corm. The corm constitutes an 
important article of food with the Natives of India, and the young leaves are often 
eaten in the form of spinach. The plant is in consequence fairly extendvely 
cultivated, and special races have been evolved to suit every condition of soil ana 
climate, from the swamps of Lower Bengal to the moist hills of Assam and MacW, 
to the dry uplands and lower hills of the Deccan and Rajputana and even to tne 
temperate tracts of the Himalaya. 

Wild and Cultivated Forms. — The wild plant, which is extremely plentif 
in the moist tropical regions, produces but rarely an edible tuber though its ^ 
are often eaten, Roxburgh describes three special wild forms : — kalla 
plant with purple leaves found on the edge of ditches — the leaves and leaf-stal® 
are eaten ; the chnr-kachu, which has the leaves clouded with bluish-black: M 
the ban-kachu with green leaves. These are found on roadsides and horaesMw* 
lands, but above inundation level. 

Roxburgh also mentions two cultivated forms, the guri-kachu and the ^ 
kachu (or early kachu). Small corms of these are planted in May or June, the 
lit'ing reapeil tow.ards the end of the year and the guri not imtil February 
March. Lastly Roxburgh mentions, as a distinct species, a special lorin 
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iiMtiiiimfiint, viz. the 8tir-kachu, wilieh frequents aquatic; 

oituatiotis and produces conns that attain the length and thickness of a man’s 
arm. Engier {tn DC., Monog. Phaner., it., 491) refers the forms of anfifiitarum 
to seven varieties, throe of which are met with in India. Duthie and Fuller say 
that two v arieties appear to be grown and (hstingtiislied by their roots, viz. dholi 
ki gagli, the white- and kali ki gayh, the dark-colouretl The word gagli, they 
ohserv'o, refers strictly to the young otf-sets, the main root being known as dendu. 

Nieholls (l.c. 292) says that there are two principal varieties, one with green 
stems and leaves and the other with purplish ones, but that the tubers are 
identical in both kinds. Numerous v'ernacuhir names are given to culti- 
vated races of this plant all over India, but in the present state of knowledge 
it is impossible to assign them any more distinctive positions than those 
indicated above. 

Cultivation . — The tollowiiig account of the method of propa"ation Soils, 
usually adopted is given bv Nieholls : — " The best soil is a sandv loam 
with ail abundance of organic matter in it. The jil.ant does not do so 
well on clayey soils, and it does not thrive on pure sands. . . . The 
plants are propagated in the same way as are yams. That is, when 
the crops are reaped, the head of the tuberous rhizome is cut ofi and the 
leaves are detached, leaving a few inches of the lower part of the leaf- 
stalks. These heads are then planted, and soon a number of plants bud 
forth from the top of the head and produce a crop of tanias. The heads rropagvticn. 
may be kept some time before planting without suffering anv harm, and 
thus they may be carried to long distances." Nieholls also observes that 
the tubers may be left in the ground without deterioration for a consider- 
able time after they are ripe, so that they can be dug up as they are required. 

Mollison, speaking of Bombay, says that the crop is rarely grown over Bombay. 

a large area. Patches are raised in the back yards of houses, and in 

the garden lands of Gujarat it is common to find a patch near a well, with 

single plants at the corners of beds of other irrigated crops. When 

grown alone,"’ he continue.-', “ the laud is carefully prepared as for other 

garden crops, and laid out into beds 12 feet by 6 feet for irrigation. Forty 

plants occupy each bed. The crop should be freely manured and watered, 

also weeded as rec[uired. Off-sets should be removed before they root, oi-s^ts. 

unless it is desired that the whole surface should be covered with plants. 

This is, perhaps, advi.sable when the crop is grown under sewage irrigation 

for the value of its leaves and leaf-stalks. If grown for its corms, the plants 

should be 12 inches apart. It takes ten months for the conn to reach 

maturity. When the crop is planted four or five months, the leaves and 

stalks may be gathered every three or four days, Thev .should be cut off 

close to the ground whilst vouiig and teinler. A lew older leaves should 

always be left to preserve healthy, vigorous growth." Uuthle and Fuller 

state that in the Cawnpore district the average outturn is only 50 maunds Cawnpore. 

(less than 2.0<J<) lb.) per aere. In Coimbatore, however, the yield has been Sladras. 

recorded as 6,*J50 lb. per acre. 

Utilisation . — Tho conns contain much starch and constitute an important CJsps. 
article of food throughout the country, especially with the lower cUks.^es. ami in FooJ. 

districts, such as Travancore, the corms are of very special value. They are 
usually scraped or partially peeled, cut up into small pieces, and bi.iiled like pota- 
toes. After boiling, the soft pieces are often fried in butter or oil and the 
usual Native condiments added. Sometimes also they are pounded into a paste, 

And m New Gumea they are said to be ground into flour and made into biscuits. 

•■V pickle prepared from the main root {denda) with ehiUie«, salt and hme-juico is 

^old in the bazars. The bazar rate lor the vegetable is said tu be about 1 1 maunds 

for one rupee. Mollison observes that the stalk.« and leave-^ are cooked either Leav^and 

separately t»r together. If separately, the fibrous cuticle of the stalk is removed 

And the inner part cut into short pieces and cooke<l with condiments* and gul. 
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To this preparation is added boiling oil {iiJioilni) in which mustard, turmeric 
Spices have been mixed. The prepared dish is a sweet curry. The leaves 
are u^ed as a mq or are chopped fine with the stalks and made into a curry. 
There are numerous other preparations of k/ichu leaves and stalks. NichoUs 
says that the mature leaves and stalks are an i'xcellent fodder for cattle and 
food for pigs. 

All parts of the plant contain an acrid principle which is commonly supposed 
to be extracted by boiling. Thus on account of this acidity the juice of the 
petioles is often emploj'ed as a domo'^tic nmi'^dy. being regarded as styptic and 
astringent. But this acrid principle wa-^ in\ C'-tig.ued m 1888 by Pedler 
and Warden in the case of the species <'• Ktintn {hish kachu), which alone 

IS regarded by the Natives as pol•^onolls and in'ver eaten. The results of the 
above investigation were reconlod in the J)irtioiiarii. and it may suffice to say 
that the poisonous principle was discov<Ted to bt‘ due to vi-ry numerous bundles 
of crystals of oxalate of lime, and thus to mcchanK -il irritation similar to that 
produced by cowhage { or clioppcd hairs administered in food. 

The crystals, it may be observed, are indi''S<duble in boiling water, but are 
rendered inert by water slightly acidulated with hvdrochlorie or nitric acid, 
and to a less e.xtent witli a<‘etic acid. ilence in prt'jiaring -4r»im tubers 
for food the Natives almost always a<ld an acid vegetable or fruit such as 
tamarind. 

COMMIPHORA, {'Balsamodendron^ Kunth.) ; FlBr. 

huh, i.. 529-30; Eugler in DC., Movoif. Phaner., iv., 7-29: Engler and 
Prantl. Pflanzi^nfam., iii., pt. 4, 251-1): Indcr Koc,,!., 593. suppl. i., 
108 ; ii.. 46 ; Burseracet. V genus of spiuv, balsamiferous 

trees containing some 80 species, of which 60 are African and only 5 
Indian. 8ome yield Bdellium, otliors Balsam, ami others Myrrh. 

C. Agallocha, . Amqn's Conurtiphora, Uoxh., FI. Ind., ii.. 245 ; B. Roxhurghii, 
-4ra. ; (jngala, qu>/(tf. mhahhahota, quqary qnknU etc. It bears, in fact, the same 
names as the next species. A native of Phistern Beng<il. Sylhot and ^sam. 
It was formerly supp<j.^ed to yield Indian 1 m], •Ilium 'T but its gum is noff 

said to bo used (»nly as an a<lulteraut of, and not a> a substitute for. mjTrh. 

C, Mukul, Eng: , Indian Bdelhuui. q-fgahi, quqqid, qinjnf. qukkfd, niukul, wfli* 
skdkshi or niaisdrhd ko)i.diik(dia, etc. A tree found in tlie arid zones of Sind, 
Kathiawar, Rajjiutana, Berar and Khande>,h. A gum exudes from incisions 
on the bark made in the cold M‘ason. It occurs in verniiforni pieces of a 
brown or greenish colour, and is put on the market a*- a substitute for Ainc^ 
bdellium. The Indian supply corned vt-ry largidy froui Amraoti and is used in 
Bombay, mixed with mortar, a.s a fine Cemext (p. It is einplo>eo 

MEDICINALLY in leprosv. rheumatism, etc. Dutt {Mat. Med. Hind., 1900, l3'2-o) 
says that old guqgxdu is dry and without flavour or colour, and should no 
be used in meflicine.” Moodeen Slwritf {Mcit. Med. Mad.. 1891, 93) remarla 
that the wholesale price is Rs. 4 per mamid and retail 3 annas per Ib. 

The commercial interest in the protlucts of this genus centres on the 
buj)ply largely imported into Bombay. Of thc'e luention may be made o 
Bdellium and Bysabol from Africa ; Balsam of Mecc.i [mor. haldsdn), an aroma 
oleo-resin from Arabia; and Myrrh, both that which comes from Africa 
land) and that from Arabia. The best is the karam or hnnda rkaram, and ^ 
second quality the meetign or rhenaf-boL Kecentlv Europe has begun . 

these ])rodufds direct instead of i:id ihunbav. '['he value of bandar kara^ 
Bombay is given as Ks. 34 j*er maund of :S7 *, lb., 7n>» tn/a Rs. 1(5 to 25, j 

In 1808 the East India To irnporte<l into England 53cwt. of myrrh ^ 

£l,0l4 = 'Js. ~id. per cwt. The jiresent-d.iv price is al)out £5 per 
exact fjarticulars of the import and re-export tr.ule are not available. 
possible that some portion of the tr<msaeti<>n> mentioned under Boswelliafp* ' 
belong in realitv tu t [f'f. Kfic Bull., 1890. 91-4: - 

(hdde. 1907. 39-4u.] ' 

Holmes {Pharni. Journ. {.-er. 4), iii., aO(l) says that myrrh now re^^ 
London direct from Arabi.i and Aliyssinia. Wlien it comes trom Bomba} 
(‘alh'd Hod Zanzibar. He has also urged that it would l>e preferable to 
name m preferom-e to sub'-.titutiiig ^ 

Tselurch, Die Harze xind die Harzhehalter, 1900, i., 391-410.] 
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COPPER AND BRASS: Cuprum, Its Ores, Salts, Alloys 
and Manufactures ; Ball, Man. Econ. Geol. Ind., 1881, 239-80 ; Hoev, 
Monog. Trade and Man nj. .V. ImL. 1880, 102, 131, 104, 198-200; King and 
Pope, (hid. Copper, and Lead ui CJwta Sagpnr. 1891, 95-170; Holland, 
Copper Mine of the Pat-Pat Gold Minine/ Co.. Suighbhum : Foote, Geol. 
Bellary, in Mem. Geol. Sure. Ind., 1895. xxvi., 197-9 ; R.E.P., Pey. Min. Prod. 
Ind., 1894-6, etc. ; Ind. Art. at Delhi, 1903, 16-7, 52-62, 475-6; Havden, 
Bee. Geol. Sure. Ind.. 1904, 1-4 ; Mem. Geol. Sure. Ind.. xxxi., 172-3, 291-4 ; 
Holland, Ree. Min. Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 
104-5. The tanhdh. tdmd, tdmra, tramhn. tdmhra, nohd.s. mi.^, shenbii. rdgi, 
Jcaiyeni, etc. (copper and copper-ore) ; pital (brass) ; kdnsa (bell-inetal). 

COPPER METAL: Occurrence and Production. — For detailed in- 
formation regarding the Indian mines and .sources of copper ore, the reader 
is referred to the publications mentioned above. The indigenous imlustrv 
of copper smelting may bo said to have been dormant m India for manv 
years, though some short time ago expectations of its revival were enter- 
tained in connection with two localitie.s in Bengal, viz. Singhbhum and 
Darbhum. More recently discoveries of some value have been made in 
Darjeeling, Chanda. Garhwal, Assam and Baluchistan, etc. An elaborate 
historical account of the Ghota Nagpur copper-fields is given by King and 
Pope in the work cited above, atid will repay perusal. Holland savs 
that copper was formerlv smelted in considerable quantities in South 
India, Rajputana. and at various parts of the outer Himalaya, where a 
killas-like rock persists along the whole range and is known to be copper- 
bearing in Kullu. Garhwal, Nepal, Sikkim and Bhutan. He adds that all 
attempts by European companies to open up the deposits have proved 
unsuccessful and the Natives no longer work the ore themselves. Never- 
theless mining lease.s are stdl held and prospecting licenses are frequentlv 
granted for copper-ore. It will be seen from the stati.stics of the imports 
of foreign copper and bra.ss that if a paving deposit could he opened there 
is a large annual demand in India which might be conte.sted. It mav be 
said of the ancient workings that they very rarely reached the pyritic ore 
because with their simple and inetficient appliances thev were unable to 
cope with the flow of water which followed their mining operations. Hence 
the ore smelted w'as principally oxide.s ami carbonates. 

Indian Copper and Brass Workers. — There may be said to be three 
classes of operatives concerned in the copper and brass trade, viz. smelters, 
foundrymen, and coppersmiths. Every village has it.s trade in copper 
ve.ssels. and most have, in addition, tlieir coppersmiths. The iron and 
brass foundries are often treated conjointlv, so that .separate statistical 
returns cannot be furnished. Thus in the Moral and Material Progress 
of India (19<J5-(), 178) the number of workers for lf)05 is stated to have 
been 24,3(X). It has been repeateillv pointed out that there is a tendencc' 
for the copper and brass industry to become more and more concentrated 
in the towns, a movement which must contribute to it.s better organisation. 
Certain centres having become famous for their copper and brass manu- 
factures are securing a large proportion of the total trade and drawing the 
best w’orkers away from the villages. Nevertheless the imlustrv as a whole 
IS said to be in a secure state compared with many of the other indigenous 
crafts, and this re.sult is largely a consequence of the esseutiallv hand-labour 
character of much of the goods Turned out. 

Stati.stics of the Imbaii outturn of < opper are not available, but in the 
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eoiioluiliu;^- paraui'apli will be found full particulars of the foreign trade 
and these aive the inosr accurate conception possible of the Indian copper- 
smith's craft. 


Copper and 

Brass 

Wares. 




Bell-nR-t-il. 




Copper and Brass Wares . — The tatiihd (Copper), pital (Brass), jasta 
(Zinc), ranqd (Tin and Pewter), and sisa (Lead). 

Each province has two or more centres noted for copper and brass works, 
liciice tile di\ersity of art tle^gns m tlie ornamentation of these metals. Brass 
lx an alloy of copper and zinc usually m the proportion of *2 to 1 or 4 to 3, but 
it ix r<irely made in India, being: generally imported as sheet-brass. A cheaper 
but inferior alloy of copper, zinc and tin is called bharat, kaskut, or kamd. But 
j)hul or kfiHsi is the most constant of Indian alloys and corresponds to the bell- 
im^tal or white brass of Europe. It is a bright metal, takes a high polish, and 
i" compoxed ■>£ copper and tin in the proportion of 7 to 2. Hoey mentions 
the kasbharas are the vendorx (not thcuii'selves the manufacturers) of ornaments 
iiuule from an aimilgam of copper and zinc. The actual manufacturers are 
lihalhjaB or bh'irijit'i, the tornu'r casting m stone moulds, the latter in clay. 

In the Hindu onler (»f purity gobl ix tell<»weil by copper, silver, bra.ss and 
iron. Him-'x ix iletexta'oU' {nmk/ lih} to the Muhainnuuhin.x, who prefer earthenware, 
l)ut eopper mov he turned ami appro\t*d in th<it form. The Hindu ceremonial 
1-iw ju-ohihits or hell-imual as eoutaimug peu ter (rany<i) This is unfortunate, 
Muce lx b.\ lar the nioxt ^anitory metal m India, and in it acid materials 

may i^e co.ike<l and milk .ind cuids kept, wheivu-s .sue h ix not the case with copper 
or hros-,. 


Casting. 


T'orp>s:i(’ 


Lra 


Tunli 


.TTlil 

Ceremoiiul. 


Liti r auD'. 


Indian (.r<U'tsmen manife'^t a widt> knov\ledge ot the technique and utilisa- 
tion <if these metals ami their alloys. The hin:e brass idols of Burma are cast 
With applmm-es and by a st.iff of opeiators ah.xurdly inadequate w'hen judged 
by Eur<jpe,in stamlards. Cham bangles and anklet.s {.^anth). often worn by the 
peasant'^, are inoubled in K.iiputana and »dxewlu're and .sold at a few annas a 
pur th.u could not be manufactured m Europe or America at fto small a price. 
[C/. Textih Joiirn.. Ispi. i.. 7 H.J lh‘tween these extremes in magnitude and 
iijtric<ic\ m<iv ht' xaid to he tho 1011:/ r<mgi.‘ ot domestic and sacred utensils, in the 
prodiution of whicli tin* c-raft lui^ drawn to its rankx men of iitMrly every caste 
in .L'iditiou to tho heivdit.irv worUeix. the Hcvc/v/.w and tluitfieras. 

Dorncstie \**s^oix uie randy (»r?iamente 4 l hocauxe. by ceremonial law, they 
muxt be scoure<.l with mud h»‘tor<* h<‘mg waxiiril with w,it<*r. Tl'he commonest 
copper or hra.'i.-s ve^.’^td of the Hiiidu> \< the giohiihir melon-shaped lot<U which is 
thirtened from tlie top ,iml p<‘.xx* -d «»f an elt'g.mtly reli(‘xed rim. It is doubt* 
U'xx modelled after the expanding lotus-tlower ( The 
.Muhammadans have given tlie /o/a (or, as they call it, the tonti) a spout, in order 
to secure an approach to the running water ordained i)y the Koran for their 
ablutions. The spouted water-pot has given rise to a totally dih'ereiit series of 
inctal-wi^rk, both domestic and decortitive, from thor'e connected with the Hindu 
h,tn. And perhaps to this may aUo be traced the Vmjader (transverse) de\elop' 
ments of Hindu am I the narrower (more longitudinal) design-s of Muhammadan art. 

bVremonial iinpleiaeats and tiie vessels elaborated from these are richly variw 
in shapt* and ornaiiient«itioii. Examplt's are the kosa or pancli-patr, a spathe-hke 
\('xxel used m r.iixing water ; the knsi or aohmnni or spoon used by the priests in 
sprinkling hol\' waiter ; the lUrtipdani or i-en.ser ; the Hinhafian or idol-throne 0 
lotuxdt-af p.itteru ; the hanging lamps {arti) ; the bells {ghantd), and in particul^ 
the ehaiiix by which tlu^^.' are su.spendeil in the temples : and tlie designs usually 
adopted tor kIoIs. expeeiaily thoM' portraying the vouth and pastoral existences 
of Kr/.-^hna. are all liighly artistu and have contributed very greatly to Indian 
« tinventional art. The loliowiiig pul>lications will he found useful as reviewing 
th«’ eiiief etuitn-j- and styh‘s ot Itidiaii copper and brass work : — 

AN'O XoRTHKRN Indea : Kipling, Journ, Ind, Art, 1S84, i., pt. 
KasJanir ('opp<r Wun , l.r. pt. \. ; aUo Vf>ppf_‘rnfid Brasii, Delhi, l.c. 18H7, 
ami L(ihor^\ ibSS; Jolnixtono. Monofj. liruBs and Copper Bb., 1888; C. H. 
lu Ciril and MiliPirr^ Caz., .Jan .7. l!H»2. Uxitkd rnovixoK.S : Benares 
Jijurn Ind. Art, Isso. j., pt 7 ; Moradat)ad Ware. l.c. ; Crouke, Copper and Brass in 
M irzaj}ore. l.c. l!sq3, Xo. 44; D.impier, Monog. Brass and Copper V. Prov.A • 
Ka-ipitaxa AXit Cextrau Ixoia; Heudley, Mus. Cat.; Brass, Coppf 

and MiXed MctuUirnns ot Jaipur, Journ. Ind. Art, 1886, i., Xo. 1-; ' 

LwkhoN . Kashin ir. Copjttr and Brass, etc., l.r, ISlil. Xo. 35. BoaxbaV : Hainn^^^ 
Copper in School of Art^ Journ. Ind Art, 1880, i., Xo. 1 1 ; Brass and Coppet' Bane 
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bay, Journ. Soc. Arts. 1895 - 7 , vii..No. 55 , 13 , Madras; Heyni', Tracts an hut.. 
1814, 10 S ~17 : Tanjore Work, Encrusted Ware, Journ. Ind. Art. ISStl. i., Xo 14 ; 
Holdor, Honor]. Brass and Copper ll'art.s, Hadras. Ckntiial Provinc},^ : Honaq. 
Brass and Copper Tl'if/'f, 1894 . Bexoai, : Mukli.irji. . 4/-1 3 /((hh/,, 1888 ; ilnnorj 
Brass and Copper Hanuf., 1894 . Assa'm : G.iit, Kote on Cofi/ur and Brass 
Wares in Assam, 1894 ; Ind. Art at Delhi, 1903 , 42 - 52 . 

COPPER SALTS. — Tho most important is the Sulphate — Blue-stone. 
nila-th'ithia (nila-tutm), mor-tuttn, majil-tuttam. tunrhii, rialqatnl, dnutha. 
etc., etc. Speakino of this salt, Holland observes : " For many years 
pyritou.s depo.sitsin India have been turne<l to account for the manufacture 
of soluble sulphates of iron an<l copper,” as also in the inanutacture of alum 
— the double sulphate of alumina and potash. He then discuss('s the im- 
portance of the mauuf.icture of sulphuric acid (see j>p. bO-1) as a link in the 
chain of production of manv of the Tiio-^t important chemical and met.rl- 
lureical industries — such as soap, ulass. paper, oils, <lves. etc. He turther 
jKiints out that it is a bv-product ot such valu<‘ as 1o a<lmit of the 
smelting of ores which it would be impossible otherwise to undert.ike. But 
in Europe the price of sulphuric acid has been rediiceil. duritiu the jiast 
1(10 years, from .€80 to £2 a ton, and in conser(uen( e this originated such 
activity and far-reaching competition as to have all Init exterminated 
the ancient Indian manufacture of alum, cojiperas. bluo-.stoiic and the 
alkalis and akaline earths, reduced the export trade in nitre, rendered 
the smelting of copper and several other metals no longer profitable, 
robbed the country everv year of nearly lOO.Oi.X* tons of phosphatic 
fertilisers, and compelled India to pay ten million sterling for products 
obtained in Europe from minerals identical with those lying idle in 
India. Under the account of Alkalis and Alkaline Earths {jip. 50, 551 
it will be found that this subject has been incidentally discusseil already. 
^0 again under Coal and the Manufacture of Coke (p. .3-17) mention 
will be found of the loss to India of a valuable manure. Hence it 
niay fairlv be said that a more important and more immediate dire(rio!i 
for developing India’s productive re.sourees could tiardlv be mentioiu'd 
than the utilisation of her pyritous deposits bv the modern economical 
niethods pursuecl in Europe. As exemplifying this contention it may he 
pointed out that the production of sulphuric acid from iron jivrites was 
in (lormaiiv .‘358.149 tons in 1882 and 754,151 tons in Of that 

large ([uantity only 25.(J0<) tons were exported ; thi' balance was used up 
in the (Terman chemical industries which within the past three-ipiarters 
of a eputurv have expanded from a mere nommai value to a rapitalisa- 
boii of £.5(l’,0(l0,(VK). 

The manufaeture of copper sulphate as pursued in India at the present 
day is on a very small scale. The knowledge of its ])ossible production 
from pvrites has been posse.sseil bv the people of India from a remote 
4nti(pnty. The pure salt is. however, imported extensivelv from Europe. 
Medical writers, such as Dntt, give particulars of the methods of refineincot 
pursued with the salt that i.s to be usecl for medicinal purposes. These arc 
Very possibly of ipiestionable advantage. Blue-stone is e.xten--ivelv u-.ed 
in medieirie. in dveing. and as an ingredient in one of the best-known 
mill ino^t valuable fungicides — the " Bordeau.x Mi.xture.” (See Camellia, 
P- 229.) 

(sopper Acetate, Verdigris {zani/dr). is maiiufai tured hv the .S'r/mLr.s/i 
9r vinegar makers. Thev Imv up ('()pper tilings from the coppersmirhs. 
ihese are put into a jar .uid < overed with distilled vinegar (tinn/]. The pot 
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is closed at night but open during the day. After tw.eiity-four hours the 
arcuj is poured ofi and mixed cvith water and left to evaporate until only the 
zangdr remains. Copper acetate and the arsenite of copper are used 
as insecticides and as colouring reagents. Zanqdr yields a blue-green of 
great beauty. \Cf. Hoev, Monog. Trade ami Manuf. N. Ind., 1880, 19.5.] 
trade' IN COPPER, etc.— O'Conor (Rev. Trade Ind., 1898-9, 15) 
says, '■ The trade in this metal follows closely the fluctuations in its 
price and in the material condition of the people. In a time of 
scarcity and famine the imports fall in a marked degree, the copper 
utensils of the household being the first articles parted with in the 
pinch of distress. For the time earthen utensils are substituted, 
and the stock of copper in the braziers' shops accumulates. When 
plenty reigns again, copper pots are in active demand and the import 
trade is lively.” The instability of price owing to the operation of 
speculators is another factor which adversely affects the Indian 
market. Any rise of price has an immediate effect in decreasing 
the demand for copper and throwiiig the people back to earthenware 
(Rev., l.c. 1901-2, 9.) O'Conor returns to this subject and observes, “So 
much, however, is this trade a sort of economic barometer measuring 
the presence or absence of pressure ou the people, that the figures of the 
trade merit attention : — 

Imports in Cwt. of Copper. 


1896-7 

. . 240,648 

1901-2 .. 

. . 193,822.” 

1897-8 

. . 322,348 

1002-3 . . 

. . 395,850 

1898-9 

. . 251..301 

1903-4 . . 

, . 433,091 

1899-1900. . 

90,846 

1904-5 . . 

. . 427,233 

1900-1 

.. 150,971 

1006-7 . . 

. . 211,959 

To the returns quoted by 0'(-'onoi 

have been added 

(as a matter of 


conveiiieiice) the figures lor the year.s 1902 to 1900. 

Robertson (Rev. Trade Ind.. IbOl-.j, 8j remarks, " After five years 
of steady progress the imports of copper have fallen by T3 per cent, in 
quantity and 2-7 per cent, in value.” “ Owing to the rise of prices m 
Europe, caused by large demands for America and China, imports of both 
unwrought and UTOught copper were greatlv restricted during the last 
quarter of the year. The sensitiveiies.s of the Indian demand to price 
changes is always noticeable, for besides its increasimr use for iiidustnal 
purposes, copper as the material for household utensils is an article of 
urcat importance in the domestic ecoiiomv of the people, and their ability 
to .satisfy their requirements is regulated first bv their material prosperity. 
whi< h is principally a question of good or bad crops, and secondly, o.' 
the commodity being cheap or dear.” The ominous disdine thus bnefli 
indicated became even more marked in 19U.5-t), when it amounted to .w » 
per cent, of the quantity and 32 per cent, of the value. [Cf. Noel-Paton, 
Rtv. Trade Ind.. 19().5-(>, 10.] 

But to obtain a full conception of the traffic it is m-cessarv to add to 
the above imports of copper those in brass of all kinds. The.se fluct® 
from to 12.')U0 cwt.. valued at from b to lakhs of rupees. 1 

lii'oud totals lor tiie year.s 1902-7 thus became ; —1902-3, 10 1 
Valued at Rs. 2.03,28,408 : 1903-1, lit, 188 i wt., Rs. 2,23,37,805; l901-5> 
t:!7.043 cwt., Rs. 2.i(],6.5.70^ ; 190(5-7, 223.097 cwt.. Rs. 1,46,88, 04b- ^ 

Tile major portion of the imports come trom the United Kingd]*”' 
( >1 the .supply (copper oulyj, 133,091 cwt., secured by India in I ^ 
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thf larjiest (ju.nitiu- iin|)()rtoil iu the last live veats, the United Kingdom 
>upplied iSKljrjOd and each of the following countries furnished from IS.OOO 
to 25, 000 cwt.. viz. (Vvlon, Hongkong, Belgmin, (lennanv and Japan. 
Roinbav takes hy far the largest share (228,H7-1: cwt. in I'JO.JH), followed 
hy Bengal (16.'), 908 cwt.) and hv Madras, a long way third (31,501 (;wt.). 

COPTIS TEETA, Hull.; FI. Jir. Iml., i., 23; Hubson-Jobson , 
(eil. Crooke), I9(K>, 548 p ; R.wuxi'rn.vcK.E. Coptis or (4old Threa<l, 
t'ltd. mdmird ( ( uidndrdti). mnhmira, piUi-karosana. A .small .steinless 
her!), with perennial root-.stoek, met with in the temperate regions of 
the Mishmi hills, east of As.sam. The plants are said to grow on the 
ground among the moss around the stems of trees. 

Very little, if any, additional information is available since the publication 
of the Dictionary, and the original article should therefore be consulted. Four 
reasons, it will there bo fotmd, were given for ([uestioning the absolute identi- 
tioation of the tonic drug prepared from this plant with the ” rruimirds " of early 
European writers. 

The Bengal supply comes tlirough Assam, but a Chinese root, the identity 
of which must be regarded as imoertain, is also imported into India. The latter 
may possibly be a different species of for it is to be observed that 

c. ntirinonop/ofiii affords a medicinal root in Japan, whilst f; fri/ailfi. San^b , 
yields both a medicinal root and a yellow dye in North America. [Cf. Wiesner, Die 
Eohst. des Pflanzenr., ii., 477.] But the thicker Chinese rhizome as described 
hy Dymook seems to recall some of the forms of katki or kuru, such as i 

rhiza Kiit'roii, Oetifiaitft trtti-roo. f'oseiitiitui fcneMfrutHitt . sivertUi ihiruin , 

etc It is just possible also that one or other of these roots may be sold 
as titd in the Upper and Western Provinces. Indeed J. D. Hooker was 
actually presented in Sikkim with a handful of the so-called “ tecta,'” whicli he 
identified as /‘iiroihirn. It would thus .seem highly likely that tliat, 
being the most abundant Indian ecjuivalent, may have been at an early 
ilate identified with the clas.sical mamirds, and called mdmirdn. At all 
events it is largely .sold tliroughout India and is frequently mentioned in 
The Bower Manuscript of date 5th century. Moreover it is worth noting 
that and doubtless many other yellow bitter drugs 

contain berbmne, which, it would seem, constitutes their efficacy as eye- 
salves. For example, from JIussourie and other localities on theN.W. Himalaya 
the roots of i' iiniich niii piUoio^'ini are collected and sold under the name ntomiri. 
Aitchison speaks of the roots of both a and a fieraniinti being used 

in .Afghanistan as a drug, which is there called mdmirdn. Two samples were 
examined by Mr. Bhaduri and foimd to contain C-85 and 6’5 per cent, berberino 
respectively (Rept. Labor. Ind. Mns., 1902-3, 29). In conclusion it may l>o 
noted that t . Teetn and the use of mdmirdn as an eye-salve were unknown to the 
Sanskrit medical writers — they are doubtless of Muhammadan introduction. 
(Sec Berberis, p. 130.) 

-Apart from tho utilisation of i as a colhTium or eyo-salve, the root 

makes a valuable tonic in tiie debility following fevers, etc., but it is not a febri- 
fuge. There appears, however, to be a considerable demand for it in India, 
and it might bo found profitable as a cultivated plant. But it may be here added 
that the Mishmi poison consists of a mixture of piowdered titd with the pulp 
of an acid glutinous fruit such as iriitmiu It is generally employed 

i).v hunters for killing wild animals. [U/- Phrirmncoy. Ind., in. (app,), 92-3.] 

Tho Alishmus gather the roots of the tdd, towards the end of the rainy .season, 
and carry them, packed in tiny wicker-work baskets, to Sadiya, where tin y are 
hoiight by Assaiueso and Bengali merchants, apparently at about ,Jd. per oz. 
I he drug found in Bombay comes from China via Singapore in bulk, the better 
and thmner root fetching about Ks. SJ per lb. and the second kind Rs. 2. 

CORCHORUS, l.iiiii.: FI. Br. Iml., i., ;59t!-8; Tili.vce.®. The 
Jute fibre of eomnierco. .Jew'.s M.ilknv : the jxitta. jdt'i, jata, knlasdka 
of 8anskrit authors (accoriliiig to Skoat. Uutt and others'. It is, however. 
V no means ver}- clearly nO!' Uilly indicated in the classic literature of 
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Iiiiiid, [ii the V('riiaculars it i.s the /wV. ihnt. jhi'itn. jhuto, etc. When 
spiM-iallv UM'il a- a vegetable it h ndita or iin'Iikn — the molochia or rm- 
lochia of the Arabs. The fibre is pat. hi-^htn, etc., the coarse sackcloth 
wo\'eii oi it and fonnerlv used by the very poor in Bengal is tat, and the 
bags made of it are dwti or f/oi». 

Species and Varieties. — It iiiav he said that there are two important 
cultivateil forms of this genus and many wild species which are distributel 
throughout the tropics of Asia, Africa, and America. Cfeographical 
evidence is thus verv iiearlv unavailing in any effort that may be desired 
to traci; out the origin and historv of the chief eultivated forms : — 

C. capsularis, Lu/n.; Phikenet, .I/m. Bot.. 1696. ii., 18, t. 2.55, 
f. I: tianid min'd. Rinjtphius, Hprh. Anih.. 17.5n, v.. 212, t. 78, f. 1; 
Lamarck. Etici/cl. Bot. (under Coretd. 1786. ii., 1(4, t. 478. f. 3 : Loureiro, 
FI. Coch., 1790. 331: .Tones, A.i. 179-5, iv., 297 : Roxburgh, Trans. 
Soc. Arts.. 1806. xxiv., 146, 1-51 : (_'arev, 4s. Res.. 1808, x., 11; Wight, 
Ir. PI. ltd. Or.. 1810, i.. t. 31! ; .lacipiin, Erlo'/rr PL. 1844. li., t. 119; 
Hooker. Jnttrt). Bot.. 18.50. 91-2, t. 3 : Bretschneider, Hist. Europ. Bot. 
Di.sc. it! ('hitid. 189,'^. 3.5, 239, 410 : Hadehcck. Kiiltnriiew. der Deut. Kohn., 
1899, 299-303: .Jumelle, Les ('tilt. Colon. [Indust.). 1901. 41; Wiesner, 
Die Rnft.st. lies Pfiaitzenr.. 1903. ii.. 330 ; 8emler, Trap. Agrik., 1903, iii., 
654 et seq ; etc,, etc. 

This is the I/hi nalta pnl of Roxburgh (FI. Ind.. ii., 581) and the 
nari'hd ot Dutt ' (.1/crt. Med. Hind.. 19(K). .302). The fibre is the true 
piit or koshtii. tiic latter name being po.ssiblv derived from the Sanskrit 
loshn a sheath ainl given in allusion to the fibres around the stem beneath 
the b.irk. It is tccogni-cd hv its glabrous leaves, small Hewers and sub- 
nloliosc. not hi-ak<'d. hut warted fruits. .Vs pointed out in the Dictionari), 
however (l.r. 536g the Irnit in the cultivated species ot the genus I»r- 
r/iofiis, as ill Jlrrisnifii. is \crv vai’iahic. It seems, in fact, probable tha 
the peculiarities of the seed an- much more ^■oustant than the shape o 
the truit or the numher of its carpels and vaK'es. It is thus highly hke .'^ 
that this, as also the iic.xt form, arc but cultivated conditions iinwort > 
of the specific positions usiuillv assigned to them. They are at all evens 
each representative of groups of cultivateil races that vary in colours 
■stem, shape of leaf, degree of hairine.ss. .size ot fiower, shape and 
of valves of fruit, etc., etc,, until a panorama ol specimens might e 
assorted that would not onlv break down the separation of rnpsutntr^^ 
from otitorius but might even endaa.ger the positions of friiocii t 
and f, imifiiiif/iifiis. This much is certain, namelv that if 
be funii-'hed in Hower but not in fruit, the two chief jute plants can " 
ditlii ultv he .separatelv distinguished. , 

Mr. Burkill in a report submitted on Xnvernber 7. 1903 , to the pie 

Land Rpcords and Agriculture. Bengal, as the result ot" his critical stu 
races of thi^ spei les, has pointed out that when growTii in proximity 
all the^e hocoine crossed .-o freely that in a remarkahly short time _ fret'h' 
i-annot he recognised iis anything more tlian mongi'els. The fiowerij ' ^ 
vi-ited hy heos and appear to bo nntst readily cross-fertilise<l, that 

pereontaee of ^eif-poiliiiatu>n also occurs. Burkiil remarks. dig- 

rlp-re <vn‘ liardiy any naked-eye features that one can sf*iz(' on ^ the 

tingiii^h the races ol jute, except the colour of the ^'tems and 
time of flowering and the height that the plants attain. The 
characters servu-t-able at tliinning time l^■ theiir--t. and this in 
lu.vy have U-d to iht' deveiopmont of the special red or ffho 

cli.ir.e ten^-tic of certain ilistricts. X. G. Mukerji and R- 
wrote a note on explorations conducted liy them in 1U04, say there 
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chief forias <.)f n'v. These are the Turkic the Bombay and tlie Df.sinil. 

The first grows the tallest (10 to \'2 feet) while the last attains to only 7 fei't. and 
tlio Bombay to 0 f«‘et The tarki stands waterlongmg better, i.e. it does la^l j-iii, 
get so “rooty” if late in tlie season there is an ueeuinulatjon of 4 or o feet of 
water m the field. The Bombay and (k’sical both get routv under tiiesf* i ircuin- f.nmh.v. 
stances. The desfral comes to maturity early in July or evtui latt' in June, <ind j>rHu<ni 
has not, therefore, much time to get rooty, hut it brandies freely. The [h)mhav. 
though it gets rooty does not hrain-h imidi. and bears very htth' fruit. Tlio 
tarla is the form preferred where there is liability to much mnnd.ition. 

Habitat. — Bretschneider {I.c. 441) observes that a species of < tnviturtfH is Habitat, 
grown to a large extent in the plain of Xing-po. In China thi-^ libre is umhI in tlu‘ 
manufacture of sacks and bags for holding rict* and other gram-:. So ag.iin, lio 
says, jute [i owhoi'tts np.) is the mo.st important fibre plant of the ]ilciin of Tientsin. 

It grows to a great height. The Board of Trade Journal (Oct. ‘2\K ihOJ) ?.pealcs 
of the exports of 4U, 000 cwt. of jute from Tientsin. The sjieciuiens in tlu* Kew < im, 

Herbarium show that the of Tientsin is the prcMUtt species. 

Further, Roxburgh tells us tliat a reddish-stemmed form of i. liad 

iieen successfully acclimatised in Bengal, the see<ls which came from t'anton. 

This, he adds, yields a better cjuahty fibre than tlie <. of Bengal. 

So far as India is concerned to-day, <'• i-is is grown mainly m Fai'-ittan lu-ncil. 

and Northern Bengal and Assam, and thus in a cmiutiy that pos&.e.->«.es manv 
strongly Chinese peculiarities : seen in the people'' wh(» inhahit it. in their article's 
of food and nature of some of their so<?ial customs, as also m the climate and 


soil of their country (see Bcehmeria nivea, p 1 1?^). If, therefore, one were pressed 
to give an opinion, ha.sed on hotaiiKMl data, <is to whether or not jute wa.s in- 
digenous to India, that position iniglit huvt‘ to be conceded for #. ontornis — 
the leust important of the tw«j jute plants, imt \cry posMhly wonM ha\e to be 
refused for ran^aiarts. unless an exception were made in favour of Eastern 
and Northern Bengal, a tract of Iiulia with strong Chinese characteristics. In fact 
at least one of the best varieties, 4 . «•## has already been indicated a.s 
derived from China, thougdi in connocti<.n witli tlie earliest published drawing 
of that species the autiior (flukenet) speaks of it as tlie American plant v\ith 
long leaves and striated suh-rofund fruits. 

I have in the Dictionarij (/.c. ."iSb) dl.-^cus^e^l the speciiuen-: of this species seen 
by mo in the Calcutta Herl^anuni. It may he iuncIuI to give Itere '•onu' par- 
ticulars of tiie examples in thi* Kt‘W Herb.irimu. Xo f'liccimen in either col- 
lection IS st<ited l)y the cont rihutor to have hevii found wild in Tmlia. m tlie Ma]<\y,i. 
in China, or m Japan. AVith the •-xception of a >.pi-i-imen from X.ital {<4 whicli 
little is known) there are no example?' of this plant trom Africa, Ar.ibm i >r Am«'rica. 
The following may be specially menti<uu‘d: — From indm — I'ppcr A.-^am (bv 
Jenkin.'s) : Bengal: Sikkim IVrai, a rtuuarkable e\<impl»' (<>lleetfd b\ Htmkt'r 
and which luis long narrow' linear, ileeply and uniformly serr.itf le<i\vs : otlier 
examples of the typical form from Moradabad : S.iharanpur ; K.inar.i. .md 
Mysore. From C'eylon — a few sheets. Alauy example>< ironi ('htna, most <-f 
them stated to he cultivated anti one accompanuMl with s«imples oi the tibn' 
and fragments of the textiles made of it, m/.. tliat from X'mgpo ( Ho-sie's c«»lie(- 
tion) ; Foochow (Carles) : Hm kiang (Shcart'r) ; Vangt-'Ze kiaiig (Faber) ; Hong- 
kong (Champion, cultivated). [<’t. Htunsley. Journ, Linn. Sor. {Hot.), ISSU, 
xxiii., 1)4 1 From Japan — two s.iiuples. out' said to l>e culti\atetl, tlu* otht'r im 
record. Lastly from Berak, Tonkin (Balansa's ci>llectmii) ; Saratrak and the 
<'flfhrs — fairly eomplete sets, but nont* of them stated to ha\i' been found m a 
Wild condititm. 


lb duri'UTi 

''pfi'iiiii ii?. 


Xot a ft'w authors have, however, aftirmed that this plant is wild m CJiina, \.,f, 
the Malaya and India. I repeat there are no botanical specimens either in the in hur'^nou-. to 
Calcutta or the Kew Herbaria to support the opinion that it i?« indigenou-: to 
India, and in my personal experience it nowhere exists there, e\(‘n in a state of 
acclimatisation. It i.s a cultivated plant oi a very restricted aiv.i, and i>ne 
f^ubject to greater racial modification tlian the next form 


C. olitorius, Lum.. imTuding f'. Rorh.^ FL Ind., India 

ii.. 582; Camerarius. IJort. Med.. 17)88. IT. L I‘2; Prospt^r AlpiHUi. Dv PL generally. 
.F(pjpt). i.592, 39 ami t.: Parkinson, Thent. Bot.. ih-pt, .31)9 ami tiir. . Phikenet, 

Ahn. Bot., Ib96, 17: Ph)jt..X. I'iT.ff. 3. T: Forskal. FL ALyfpt. Arah.^ KTo, 
iOl ; Lamarck. EncycL Bot., I78(i. ii.. lo.3. t. 478. t'. I : B<»t, Ma<j.. 18-28. iy.^ 
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f. 2810 (but fruit a little too pointed) ; Richter, Codex. Bot. Linn., 1840, 
52-5 (shows that Linn, linst included Pluk., r. 127, f. 3, under this species 
and subsequeiitlv placed it under C. wniunn.'t. Sp. PL, 1762. 746 ; but 
Lhm. cites in addition Browne. Triumfetla, in Xat. Hist. Jam., 232, t. 23, 
f. 1 — a plate that in mv opinion is rather C. aciitanqulus) ; Martius, 
FI. Bras., 1842, xii., pt. iii., 12G : Prain. Beng. Plants, i., 286 ; etc., etc. 

The vernacular names usually given to this species cannot be accepted 
as separately distinguishing it, though ban-pat is its most general name— 
a circumstance indicative of its frequency as a weed of cultivation. So 
also the fibre of this form is perhaps that very generally designated as 
desi pat or toska. Moreover the jdant is (even in India) the edible species of 
authors, and it is just possible that it corresponds with the .Jew’s Mallow and 
even the rnelocJua of the early writers. Mukerji {Handbook Ind. Agri., 1901, 
298) would, however, .seem to think cn p.'niUn i.'i is the vegetable and 

otiforhi.s the medicinal form. It is thus possible that the tender 
shoots of both species are eaten. The Indian names — ndlita (a corruption 
of the Sanskrit nadika), nutia, narich, sag, etin — may. however, be accepted 
as mainly denoting the present species. It is, therefore, somewhat sur- 
prising that the plant figured bv Rumphius as the sag of Bengal should 
have been rapsiiUiris. This was most probably a mistake due 
to his not hai-ing personally investigated the Bengal plant. The Ganja 
sativa of Rumphius (his cultivated species) is undoubtedly, however, f. 
(■(i/i.'iidffris. while his Ganja agrestis (or the wild form) is not a species of 
Corc/ioru.t at all. It would thus seem fairly certain that Linnseus was 
in error when he identified the latter as C. olitoriiin. and to this 
error very possibly is attributable the statement, made perhaps more 
emphatic than the facts justify, viz. that C, oliforiii.s is indigenous to 
India. But it is curious that Rumphius shoulil have regarded 
reijnsKtai-is as the special cultivated form, since in Eirypt. Africa, America 
and India, C, olitorius is the edible and hence the cultivated plant of 
most non-Indian authors. Sir William Jones while discussing the sam 
{Cvotuhivia jiiiiceti) incidentally speaks of the “ Capsular Corchorus," so 
that by 1795 the two forms may be assumed to have been accepted by 
Indian botanical authors as distinct. 

The leaves of uiit»riuH are usually glabrous, except on the petioles 
and veins of the undersurface ; the flowers are seemingly larger than in *• 
vn PMniuriH the capsule is elongate, cylindrical, usually not materially tapers 
at either end, glabrous, smooth, beak long, straight, cells and valves generally 
four but five not uncommon. It would seem that the fruits are longer, thiclwr 
and smoother in the African than in the Indian forms, though apparently the 
fruit is smooth when collected mature and warted when immature. Some of 
the African and Egyptian forms have the fruit tapered at both ends ; this is 
not true of the Indian plant. 

Habitat. — In the Flora of British India (l.c. 397) it is observed of this species 
that it is indigenous in many parts of India, and distributed by cultivatioii to all 
tropical countries. The chief centres of its Indian cultivation are the districts ot 
Bardwan, Khulna, 24-Pargana3, Hiighli, etc., but it is met with here and there 
completely acclimatiseil on roadsides and margins of fields all over India an 
Burma. Its claim to being strictly speaking indigenous, however, rests on 
doubtful evidence. It is certainly more frequently- and more widely- met wit 
in India than is ri ra nsiiin ri-,. ft seems also fairly- certain that in India it _i- 
a much less variable plant than the “ Capsular Corchorus.” But it may be saia 
that while all the forms met with in the Indian jute area do not (on the botMca* 
standard) amount to,jnore than cultivated races, there are numerous allied forms 
met with in Africa, Egypt and America that perhaps deserve to be recogm^ 
a-? definite varieties. But on the other hand several plants described by botams 
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as species might very possibly be more accurately treated as varieties of the present. 
But it is hardly matter for surprise that a pot-herb, met with throughout the 
tropical n'gions of thi' globe, and which has existed at least for centuries under 
garden culti^'ation, should ha\ o assumed a multiplicity of varieti<*s and races ; in 
fact the comparative paucity of Indian forms is a significant circumstance. In 
India it is invariably found on high and dry land, hardly ever under tlu' inundation 
indispensable with ft is admittedly inferior as a stiurce of jiite, 

and is never cultivated where i. is possiVde. But it occasionally 

grows taller than even some of the forms of #■. t'aiiHftht >■»•*. such as the de/iiral ; 
it prefers sandy loams, and takes a longer time to come to maturity (September 
and October, the dcswal season being July). 

In the Kew Herbarium there are numerous interesting samples of this s}iecies 
the labels of which occasionally he.ir instructive notes, a few of which may 
be here quoted : — From India — Madras, cultivated in gardens: Mysore (Rnttler’s 
specimen has the note that paper is made froni it in Bengal) ; Lower Bengal 
many ; Burma. Ava (Wall, herb.) ; Belgaurn, Ritchie's, said to he eaten hut md 
cultivated, though always found near cultivation : ^loradabad ; Amhalla. in 
cornfields ; Kumaon, up to 4-.00(> feet : Xopal ; Simla, up to 4.000 feet in fields. 
Afghanistan, roadsides and fields; Sind, occa.sionaUy. From China — Yunnan. 
From Ceylon, up to 3,000 feet. From Africa and Eqifpt — Liberia (Sir H. H. Johnston 
contributes a plant with very large smooth fruits, and narrow, thick, and sharply 
serrate leaves) ; Angola ; Senegamhia ; Sierra Leone, cultivated ; Zambesi 
(v^emacular name tcrerc = eaten) : Niger river, in fields: Kordofan, edges of 
fields ; Khartoum ; Lake Xyassa ; Cross River. Old Calabar. From Madnga-^car. 
In the West Indies — Cuba and Jamaica, cultivated from Calcutta seed. From 
Mauritius, introduced before 1804, now a weed. From Java, Philippines, etc. 
From AiLstralia — Alligator River (leaves very narrow), etc., etc. 

CULTlVA'nOS IN INDIA. 

History , — The history of the modern jute industry is exceedingly interesting 
and at the same time closely associated with the British rule in India. There can 
be little doubt juto fibre has been known in India from comparatively ancient 
times, but the confusion that existed, almost down to the middle of the Itlth 
century, in the use of the words <?an. bhanqa, pat. fjoni, onnia {gunnq), hemp, etc., 
renders it often a matter of supreme uncertainty what particular fibre may have 
been indicated by the majority of writers w’ho use one or other of these names. 
It would seem more than prol>uble that .•?au-hemp (the fibre of Crotalaria juncea, 
see pp. 430-7) wa.s better or earlier knoum to the ancient Hindus than wore jute or 
even the true hemp (Cannabis sativa. see pp. 251-5). Moreover, it is almost safe 
to assume that for many centuries the names mentioned were used almost 
synonymously, just as in modern commerce there are perhaps a dozen widely 
clifferent fibres all called hemp. Hence also the expression, frequently met with 
in Indian modern trade returns, of “ hemp other than jute.” which shows that 
jute was viewed as but a form of hemp that it had been found desirable to record 
under a separate heading. The first commercial mention of the word jute” occurs 
apparently in the returns for l!^2S. and it seems fairly certain the vernacular 
name pat had by then been fixed as the equivalent of jute. In the Bengal Board 
of Trade, consultations fur Januarv 14. 17^3, for example, we road of the con- 
tinued efforts made to e-^tablish Indian hemp as a recognised trade fibre. This is 
reproduced by Robert Wnsett {Trrattse on Hemp, 1^08, 23) and again in Milbiim’s 
Oriental Co7nmercc (1813. i.. 283 : n., 209— il). The returns quoted in the last- 
mentioned work are for the years 178r> to 1803. It i.s pointed out that there were 
various qualities of hemp such as “ sann, qhore-sann and the paut.*^ w'hich la.st. as 
It does not grow the height of above 4 feet ... is not a profitable article 
to the landholder.” The leaves and tender shoots are used as an article of 
tood. ’ Tho plant in question was in all probabilitv < . ntitni'inH. But. farther 

allusion is made to ** coock-morden-pout and amlceah-paut ” ; the ffjrmer may 
have been f. and the latter no doubt was ruttnahinttn. 

About the period iiulicated the Ea-=t India Company made a great effort to 
discover a good substitute for Russian hemp, to be employed in the manufacture 
of ropes ond sad eanwis. Tins led to many practical and useful fhscoveries. 
Roxburgh wrote in tlv‘ Tra.i- i o of the Society of Arts a paper on the 
culture, properties iind comparative str*-ngth of hemp and other vegetable fibres, 
thegrowth of the East Indies / 1804. xxii.. 303— OR : 1800. xxiv., I43~5fib In a letter 
to the Court of Directors of the Company (dated 1795) h© used the word “jute.” 
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Col. Sir H. Tt'mplo lui& pointed out (hid. Antiq., lUUl) that that name occurs 
liovvevor. in the top' of a voyage made in 174() It lias bc'eii suggested that the 
gardener-^ employed at the Botanic Gardens, Calcutta, were in Roxburgh’s time, as 
they are to-day. natives ot Orissa, and lienee that the W(*rd ** jute mav have been 
but an Anglicised toriii of their name for it — viz. jft ut But the incident mentioned 
by Temple carries the word back forty yeiirs before the date of the foundation 
of the Royal Botanic Gardens, though it i?, cjiiite likely all the same that 
it carnt^ from jhut. The origin of the word qiinnif is curious. It no doubt comes 
direct from the Sanskrit goni^ a sack,” but in modern usage, in the form of 
(janja, it denotes the narcotic of i anttahiH nativa, and has thus been transferred 
from u fibre t<> a re>in. Whether or not exclusively (hniotedthe sacking of 
the true hemp {( ftuttuhiH •satira) need hardly be discussed in this place. It was 
early applied to sacking made of 4 nptalaria fibre and even tr) that of t'orehofun, 
hence Rumphius [I.c. '2\'2) save the jute plant the name ef qanin (gania) sativa. 

The early references to the jute plant down to the middle of the 18th century 
may be said to he ve-ry largely concerned with identifying the pot-herb which 
Pliny (Til A. D.) describes as being Used by the Egyptians. Considerable uncertainty 
prevails as to its being the ■mtlochid (mclokyeh) of the Arabs. Simon Januensw 
( 1473), for example, speaks of the leaves as hemg hawked in the streets of Baby- 
lon. Rauwolf (1583) was apparently the first traveller who critically examined 
the mclochin, which he foimd being cultivated on the banks of the Euphrates, 
and which he says was largely eaten by the Jews near Aleppo. Camerarius 
{/ c. 47) was perhaps the first botanist who figured it. and his engraving is an 
excellent representation of one of the African forms identical with or closely 
allied to 4\ oiitfu iiis. It had been prepared by Gesner but never published, 
and he lays stress on the fact that it shows tlu* bearded base of the leaf and 
the cylindrical fruit — characters which had not been pre\iously made known. 
4'orcitot'HH, as accepted by modern botani--ts, was thus in the sixteenth 
century definitely determined to be melochia. But although this pot-herb of 
the Arab writers and Eastern travellers (from perhaps 1000 a.d. onwards) was 
unque-^tionably an edible 4 orvhoyt$H. it is burly certain that the ?nohchine cloths 
of Greek and Latin authors (Arrian. Pausiinia^, Pollux, Xmvius. etc.) were not 
jute textiles. Vates (Tixt. Antiq. 303-4 ft ■‘it'q.) is of opinion that the molo- 
cfiin* cloths br<tught from India. \\\Te made of Hihini ns fibre. In the Pcriplns 
the 7nolo''hina were said to be procuixMl from locahtit'h identified as rjjain and 
Juiinar. Ciu* tibix* of the f«»rmor loeaiity could li.irdly have l>eon other than 
t 'f ti hi ii ns, while tin* hitter most jU’obably wa^ ft'utHlHrin 
if guessed at purely and simply on modern experieiift' of the distribution ot 


the tibroua plants of India. 

In the Ain-i-Akbari (1500, Jarrett, tran&l.. ii,, 1’23) mention is mad© of 
cloth (tit), but whether of Jute, .'(aH-heinp, or i*\eu of the true hemp cannot be 
ascertained; but Jiirrett, ju a footnott'. identifies it with jute and the district 
of Raugpur. That textile wa.s, however, made at Ghoraghat in Eastern 
and thus m the very heart of the jute country, so that it may perhaps be assum^ 
to have been the jute textile in which, about the time m question, it is believed 
the poorer people were clad. For two centuries aft€*r the date of the Am no 
mcation is made of any fibre or textile that could with certainty be taken as having 
been jute, though all coarse textiles appear liy that time at any rate to hiu*' 
been spoken of as gunnies. W. Fo.stor. for example, has drawn my affection 
to a passage (in PJngl. Factories [nd., 340) of date vSurat 1021 in which packages 
are spoken of as gunned.” This could not have been jute cloth, but mote 
probably was a textile of or uihiNvns, since even to the presen 

time jute is not produced in the Bombay Presidency. Curiously enough t e 
coarse textiles, made in England, about the time here indicated, were characten>e 
in PerMa as " 8ackcloath Londre '' (Fryer. A'e#r Arc. E. Ind. and Per.s , 

224). and it is thus e\en questionable how far the simple use of the word 
cloath” or its vernacular equivalent ' tat'* can lie accepted as lienotmg jn 
fibre. Frequent mention is ina<le hy Fo-.ter [Lc. 70) of ‘-'gunny" among t 
articles to be sent fmm Hurat to Persia. .. 

In this connection also it may be regarded as significant that Rheede jin ' 
earliest scientific botanist) is silent regarding the species of 4 *n vhoi tis. altbou 
h(gh 4'. vu i)stit4tris and <■. niifat'nis have lieen ropfuitedlv collected subsequ^ 
to his time on roadsiiles and as weeds cultivation, not only in Rheede ^ 
country — Malabar— but here and there throughout both Southern and 
India. On the other hand. Kumphius. as already pointed out, gives a ni » 
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instructive .iccount .lud lii^ure ut (dntijd sdtira). Its coimnou 

name, he says, is Sajor Brn<f(ila, " tutlier hecause it is plentiful in Bengal <ir 
boeauso it is the chief pot-herl) nf tluit cuuntry, wlw're it i> known as patJhnc. 
Presumably pfidhnr may bo a \ .iriant <»f tlu* present-day name pdf. But Kum- 
phius adds that it was much cultivated in Bengal, Arakan and Stiuth China, from 
which last country the seeds had been t»btained by Amboiua vdt Butona. Ho 
does not say wlitdlier m Bengal it yiekletl a fibre as well <u iieing a pot-herl), but 
of China he remarks, ’‘Fine white thnaul isnuule from the bark which is strongc^r 
than c<*tton, but rather apt to curl up. Tt is used in the raw state or may be 
separated by aid of lime water, then bleaclied in tlie sun.” 'riie silence preserved 
l)y Ruinphms regarding the F3engal fibre, and his having laul special stress on its 
being a Chinese fibre, are feature-i of his remarks regarding i orvitoi-nn wlncli, 
wlien viewed alongside of the statement of its l»t*ing the chief sdi/ or (pot-herb) 
of Bengal, are cerhiinly very signifieant eireiinistanees. All writers seem agreed, 
however, that if be not indigenous to Southern China, it has been 

kno\\Ti and cultivated in that country for many centurie-^ — has. in fact, an an- 
tiquity far greater tiuui can be sliown for it in connection with any other country. 
Plukeiiet’s description which identifies it with America uui-,t l)e dismi''St*d as 
one of the' num(‘rous enigniii^ of the literature of if it ht' not ace»‘ptetl as yet 

another of the many evidences «»f the close association of India and America 
accomplished by the Spaniards and the Portuguese- 

Early Production . — It is a somewhat curious eircumstauce tluit 
Bucliaiitiii-Hamilton. iii the first tieeaile of the I'Jth ceiiturv {StdI. Air. 
Dinaj.. 198-9). shouhl have e.xpresse'l the liope that jute (or. as ho ealled 
it, pat) fibre should under no (.•ircuiustances bo alloweil to divert the at- 
tention of the public until a fair trial had boon made with san-hemp. 
At that time both Ko.vburuh and Hamilton were enoaved in the seari-h 
after useful substitute.s for hemp, to be lunployetl for the i'ope.s and eordatie 
of the Company’s ships. For this purpo.se Hamilton deprecated an 
extended utilisation of jute. It was not. however, till 1833 that his 
account of the jute eultivation of Dinajpur was jjublUhed, and he there 
mentions that larue ([uaiitities of the doth c, tiled tat or chutn were beinu 
produced. With the enlianc-emeut ot juanufai turin,a enterprise in Ihiropi' 
came the demand for foreimi food supplies. Tin.- necessitated an inereiisinu 
provision of sarkine ami paekinj; tnatenals. whieli it w.is early reroeoised 
could be best met by an extemloil proiluetioii of jute. In (on.secjuem e. a 
foreijiii demand for this, the cheapest and mo-t easilv manufaetured ot all 
tihres, was created and re.sponded to 1 )V the cultivators in Hastern and 
Northern Biui"al. Tlu' production ot eunn v-buL's thus iMjjidlv became 
a recojinised part i»f the Beneal |(ea.';uit's work. Bv and by. however, 
European machinery beean to compete with manual labour, and, as in all 
other part.s of the world, in due turn' gained the dav. Praetieallv every 
homestead in the jute tracts mav be seen to have a few bundles of jute, 
suspended from a beam iii tlie roof of the verandah. That amount of thi^ 
fibre is annually sjmu into yarn and worked up, as reijulred, into string 
and rope, or is woven into cloth or bags. Year bv year, however, 

this domestic craft has dei reased. and it mav safely be affirmed that the 
ilecline in hand-loom jute-weaviinj; i.s far creator than of eotton-weaviiie. 
In fact, at the jiresent dav haiid-loom uumdes have praetirally disajijieared 
from the markets of the world, and vet .so late as 1 the returns ol 

foreijrn e.xjiorts from India hail to be divided into two sections , (<;) power- 
loom ; and (h) hand-loom. But that the loss of the haml-luoni industry 
has not impoverished the jute districts mav be inferred from the fact tliat 
m no part of Bengal are the jioor now dad in coarse jute saekdoth -all are 
able to procure cotton e.iruient.s. 

Area. — It is impossiffie to trive exai t particular- o! the total urea under 
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jute at the bcginninii of the 19th eeutury. Hamilton estimated that 
there were ajipruxiiiiately 30,U00 acres under the crop m Diiiajpur. At the 
])re.>eiit tune tli.U district possesses about three times that area; butwhat 
IS fill more to the point, it is one of the unimportant districts in jute pro- 
duction. Uidortuiiatelv e.irlv statistics do not exist for the important 
districts of Bennal. In b'<72--? Jlr. Hem ("nundcr Kerr estimated that 
there cvere one million acres under the crop, di.stnbuted over an area of 
37 nnllon aerc-s, and further, rhat should the demand be doubled, thepro- 
iluction of that amount v. ould absorb only one-eighteenth of the available 
and suitable land. It has .since been more than doubled. The total 
cultivated area of Bengal in 1902 -3 was close on 60 million acres, with, in 
addition, somethini; like 14 million acres returned as culturable waste. 
■Vll Bengal laud is of eoursc not suitable for jute, but these figures never- 
theless give a tangible coneepicion of the possibilities of the future, or 
rather of the adjustments po.ssi!de on a still further increased production 
of jute being called lor and responded to. In 1903-4 the returns of 
Bengal jute cultivation manifested 2,275,050 acres (including 38,250 acres 
in Assam) as under the crop. This raav be taken as 3i per cent, of the 
cultivated area of the province. It gave a yield of 7,241,000 bales (of 400 
lb.) valued at 12 crores of rupees. Similarly, in 190-1-5, the area was 
estimated at 2,899,700 acres, and the yield at 7,4(X),000 bales ; in 1905-6 
at 3.181,600 acres, and the yield 8,384,(X)0 bales. The final forecast for 
1906, issued by the Department of Land Kecords and Agriculture, showed 
the total area for the two provinces of Bengal and Ea.stern Bengal and 
.\.ssam to have been 3.482,9(h> acres and the outturn 8,843,000 bales, and 
tile estimate for 19<.i6-7 to be .■i,S,'<;!,200 ac res and the outturn 9.127,400 
bale.s. Of that estimate the district of Myinensingh was calculated to 
liave had 847. l(JO acres ; Rangpur 455,800 acres; L)aoea 312,0(X) acres; 
Tippera 310, 00(.) acres; and Bogra 20<),(K>0 acres; while Faridpui, Pabna, 
ninajpur, Rajshahi, and Jalpaiguri had each from 120,000 to 1^,000 acres. 
The balance was accounted for by .some four districts that have usually 
from 20,(XXf to 60,000 acres each, and a like number of di.stricts each with 
less than 10,000 acres under this fibre plant. Lastly it may be here added 
the portion of the jute area comprised within the province of Bengal proper 
was ill 1906-7 estimated to be 931.100 acres, of which Purnea was 
supposed to have had 264.900 acres ; Jessore 142,800 acres ; Murshidabad 
95.(XX) acres; Nadia 93,0<X) acres; 24-Parganas 86,0{X) acres; and Hughli 
65,<Kti) acres — all other districts much smaller areas. Within the past few 
years two new Indian areas of production have begun to attract attention, 
namely A.ssam (proper) and Nepal. From the lower vallevs and terai of 
the last-mentioned, fibre is exported and eonveved into the United Pro- 
vinees and Bengal. It has heen ascertained that this is mainly 
gi-ass, for the use of the Lucknow paper-mills, but to .some extent jute is 
also supplied and enter.s Bengal through the district of Purnea. The 
.V.ssam production (say 90,000 bales — i.e. 330,000 cwt.) does not seem to 
have niateriallv increased for some time past. The Nepal jute, though at 
present relatively unimportant, has manitested a distinct power of ex- 
pati.sion. In 1899-1900 it was 70, -389 mauud.s, valued at Rs. 2,80,341, 
ill 1902-3 it had lieconie 149,518 niauiids. valued at Rs. 6,08,898; and m 
191.14 -5, 205,114 maunds, valued at R.s. 9,01,154. At the same time it luav 
be safely added that no indication has as vet been given that, shou 
occasion arise, Bengal might not even now materially increase its jute 
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production. Complaints liave been lieard of tlie expansion not being as Future 
rapid as could be desired. If thi.s be tire case it .seems possible there may 
be some other causes than the indifference of the cultivators. In fact with 
improved rail and river facilities of transport the expansions of the past 
stand every chance of being not only maintained but even enhanced 
materially. 

Soil . — Jute seems to be capable of cultivation on almost any kind of Soil, 
soil. It is least successful and almost uiiprotitable, however, on laterite 
and open gravelly soils, and most productive on loamv soils or rich clays 
mixed with sand. As already observed, otiforiiis reijuires higher OoutroiUng 
land than f. cajisnltn-i.'!, but there is something as yet une.xplaineil 
that controls the production of these two forms of ]ute and restricts them 
to their respective areas. Speaking generallv, the finest qualities of 
C. ciijt.fiitttri.f are produced on homestead lauds (suna) .such as that 
required for aws-rice, pulse and tobacco, which crops are ac<;ordingly ro- 
tated with the finer qualities of jute. The coar.sor and larger kinds are 
grown chiefly on sali lands, that is to say the rhar.-i or mudbanks and 
islands formed by the rivers, and on coinpletelv submerged {liil) lands or 
even salt-impregnated soils, such as those of the Sundribaus, but most 
of such inferior lauds are better suited for oliforiiix than for C. 
rapsiilafis. It has been said that the best quality of jute is obtained 
from loamy soils. Clay soils give the heaviest yield, but the plants of such nSvy'^Yieia.'^ 
soils do not ret uniformly. Sandy soils produce coarse fibre. Plants samiy Sciu ana 
grown on inundation lands produce surface roots that injure the fibre of 
the portion of the stem from which they arise. Leather is disposed surface Boots, 
to think geographical and climatic influences are possibly of more value 
than the composition of the soil. 

NEW AREAS. — A hot damp climate, in which there is nor too much actual New 
rain, especially in the early part 0 / the season, seems the most adv.iritageoua Areas, 
meteorological requirement. Both climates and soils apparently identical with 
those of the Gangetic and Brahmaputra valleys have on more than one occasion 
been pointed to as hopeful new Indian areas, but still failure has so far resulted 
from the efforts made to extend cultivation into these. Mr. R. S. h'lnlow (Juto 
specialist to the Government of Eastern Bengal and .A.ssam. to whom reference 
has been made above) has published an account of a tour conducted with a view 
to investigate the possibility of (extending the cultivation of jute in India to new 
areas. Bihar, he thinks, holds out the best prospects of succe.ss. But the efforts 
in this direction have passed beyond tiie experimental stage, as the crops obtained 
have been good and the area an expanding one. Outside Bengal, the climatic 
conditions in iladras he thought more fatourable than in other parts of India. 

The Malabar coast. South Kanara. and the deltas of the three great rivers, the 
Godavari, Ki.stna and Kauveri, wert* ideal centres. Bombay was less favourably ttombay. 
situated but the experiments with tlie irrigated fields of Sind would be looked 
to with interest, and it was possible that tlie irrigated districts of Boona, tlie most 
tyesterly portions of thc^ Deccan, and the Karnatak, and the iiigher lands in the 
Konkan might be found suitable. Lastly, in the Central I'rovmces, experiments 
iiiade at Nagpur had given indications of success and were well worth pier^e- 
vering with. [Cf. Bull. Agri. R^nearch, Imt. Fusa. 19013. No. 3.] Jute has been 
and IS being tric-d in America (Dodge, Useful Fibre Plants of the World. 1897. 

135-33), in Mexico (see below under Trade), in Africa, Algeria, i’ormosa, etc,. Mexico, 
among many other countries, with but indifferent results. Ot Per-ia, Lord Curzon I'ersia. 

{Persia and the Persian Question, 1892, ii., 497) says that it is cultiv.ited and vised 
tor making sacks, but the amount of fibre available, he add.s, is insutticient. 
hence a steady import from India takes place. Fresli efforts are, it is mider- 
atood, being contemplated in tlie Congo \ alley and in tile Gold toast, and these Congo, 
may be successful if cheap labour with the required knowk-dgo and milispensable 
perseverance can be ensured. The alarm recently expressed regarding commercial 
production of juto m Hongkong may possibly be explamed through the supplies 
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of Tonkin and Annatn being exported via Hongkong. But it may be added that 
perh.ips the foreign areae of which India need have any senou., anxiety are China 
and Cocliin-Cliina, [('/. .Sly. E-rtcnsinn of Jute Cult. . in Agri. Journ. Ind., i., pt. iii,, 
2.il ; Finlow. in Bept. Agfi- Dept. E. Bcng. and Assarn. .Inly 2.3, 190”. app. ii.] 

Preparation of Soil. — It may he stated that, wlieii the crop is to he 
raised on low lauds, where there is danger of fioodiiig. ploughing com- 
mences earlier than on the high lands. The more clay in the soil, the more 
frequently is it ploughed before sowing. The preparation thus commences 
in November or December, or not till February or even March. The soil is 
generally ploughed from four to six times, the clods are broken and pul- 
verised, and at the final ploughing the weeils collected, dried and burned. 

Seed and Sowing. — It would appear that no special attention is paid 
either to the selection of superior fibre-yielding seed or to the attainment 
of stuck spcs ially suited to the fields on which it is to be raised. The 
cultivators, as a rule, neither buv nor sell seed, and there i.s consequently 
little or no exchange of stock. In the eorner ot a thdil a few plants are left 
to ripen s<*ed. and tlie supjdv thus obt.iiiied is sown broadcast. The 
sowings, according to tlie position and n.iture of the soil, commeuce about 
the middle of March and extend to the end of J line. Imt h'd land is usually 
sown in February to Mauh. About 8 lb. of seed to the acre is the amount 
generally employed. Broadcasted .soyviiigs would appear to be the rule, 
but Mukei'ji recommends drill sowings, the lines being 9 inches apart, thus 
allowing of wheel or bullock hoeinu'. Thin sowing gives better yield but 
coarser fibre. The sparing most approved is when the plants are 4 
to b iiK he.s apart. Irreoular braiiehiiig shortens the length of the fibre. 
Long cultivation on the same soil results in the plants becoming much 
branched. For results ot experinnmts in tliin aiul thick sowing, consult 
the Ej-pennictilal Fanii Itufuiii Sihpur (191)1-2). 

Potation. — Sim e passimi to pre.'-s the jiresent review of information 
on the .subject of jute, an instructive re[X)rt h.is come to hand on certain 
experiments [lerformed at the farms of Bardwan and Cuttack. This has 
been written by F. Smith {Aijri. ./oiiri). ImL. 1907, ii.. pt. ii., 140-60). 
and deals with the results obtained during the past three years in Bardwan 
and the past year in Cuttack. Ho tolls us that the following experiments 
were carried out ; (o) manure tests ; (6) cutting at difiereut stages ; {<■] 
variety experiments ; (d) spacing experiments ; (e) thick versus thin 

.sowing in the production of .seed ; (/) drill versus broadcast sowing ; and 
(g) rotation experiments with paddv. Space cannot now be made 
available to deal with the details exemplified, but it may be useful to 
furnish Smith’s general eonelusions {Lc. 160) regarding the rotation of 
jute with paddv 

■■ J. On amnn paddv land, both jute and 2)addv can be grown m 
rotation yvith eai h other on the same land in the same year. 

'■ 2. For the Bardwan district, the third week of April should see the jute 
sown to enable the jute crop to be harvo.sted in the last week of .July a"' j 
the aman paddy to tie transpl.anted in the first wei'k of August. The lain 
should be cultivated for eight to ten days lietween the harvesting of 
jute anil the traiisphiiiting of the atiuiti paddv. 

“ 2. For the Cuttack district, the jute seed .should lie sown in the la.s 
week of March and the jute croj) harvested in the end ot July. , 

" 4. The jute .seed-bed can be well prepared bv eight ploughings with t e 
I >niiiiary country plough, and by three hub leriugs with the ordinary county 
bidder. 
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“ 5. For pa<lflv tlie land is \vp!1 prepared with three or four ploughiiips 
with the orilinarv country phuiuh. and one or two ladderings. 

“ (). .\u application of KX) inaund.s of cowdung per acre to the land 
before sowing jute, and a top-dres.sing of one or two inaunds of saltpetre 
per acre to the paddy croji when the land is j'ust moist (f.c. when the soil 
IS beginning to drv), will he found very etficacioiis. 

“ 7. The raiijafs food-supply is not only assured, hut thi' extra jute 
crop gives a handsome jirofit.” 

Hoeing and Weeding . — In afiout fifteen ilavs afti'r sowing the weeds 
should he uprooted and the iindulv thick sowings counteracted hy the 
le.ss healthv plants being removeil and the desired .spacing secured. This 
is repeated three or four times at intervals of two or three davs, the soil 
being at the same tune loosened. 

Manuring. —Very little manure is given to jute, espei ially where silt 
deposits take place. In fact the siipm-ioritv of certain distrii fs over others 
IS largely a consei[uence of the heavv annual ileposit of silt. When avail- 
able the cultivators emjilov farmvard manure at the rate of 15(1 niaunds 
per acre (the maund — - 8g-;5 H-,,), is freidv admitted this produces fine 
glossy and strong tihre. In fact, convm'.si'iv. seed of the tine.st stoidc when 
grown on pour soil, especiallv it not manured, yields verv inferior fibre. 
I aider such condition, s the plants, moreovm-. flower early, and it is a maxim 
that whatever will ju'olong growth and retard fiowiwing will improve the 
quality of the fibnu But there are practical dithculties : in many cases there 
are no carts av’ailahh' to carry manure to the fields, and no roads along which 
heavy loads could he couveved, Honemeal. castor-caki'. saltpetre and .super- 
phosphates have all been te.sted at the flovernment farms, hut cowdung 
gave by far the best result. For experiments in manuring jute at Bardwan 
and Cuttack, the reader should consult the account puhlislied hv .'smith. 

Harvest . — The tune for reaping the crop dejiends entirely on the date 
of sowing: the sea'On commences with the earlii'st crop aliout the cud of 
■func andivxtends to the beginning of ( fctoher, the average sea.-'on being thus 
from middle of August to end of September. The crop is considered as 
coining into season (as ns the case with mo-,t fibres) whenever the tlowers 
apjiear. and as past season when the fruits are all formed. The fibre from 
plants that have not flowered is weaker than from those in fruit : the lattiu 
i.s ( our.si' and wanting in gloss. through strong. Success lies in the mean 
between these extremes, nanielv when the [ihint' are in full flower and 
beginning to set Irnit. Late harvest gives a high weight, and advantage 
being taken of this fact might account to .some extent for the complaints 
of deterioration, though it seems that avaricious buving. either from 
necessity or on jiurpose. has taught the cultivators that rejections formerly 
deemed worthless have now a distinct market value. 

Crop. -- The average crop per a<'re is a little over 111 maunds, but the 
cield varie.s considera bh'. being as high as .'Ifi in .some localities and as low 
as () to P in others. It is jirohable, therefore, that II might be a safer figure 
to accept as the average, and it is one borne out bv hist year's officially 
reciirdisl area and iield. The vield is much dependent, however, on 
the season and the cla~s of i ultivation pursued — hence the severe 
huetuations in supplv char.u teristic of the transactions in this fibre. 
It has been estimated that with high-class cultivation costing as 
tnuih as R.-. ;5l) an acre (or Rs "J a matiml) the net profit should fie 
from Rs, go to Rs. :tO an a' re or more, according to the prices ruling, but 
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it is feared that the actual amount expemh'il is very frequently much 
below that figure. 

Diseases and Pests. — In a paper on the Insect Pests of Jute. Maxwell- 
Lefroy {A(jn. Journ. lyid., 1907, li., pt. ii.. 109-15 ; also Memoirs Dept. 
Agri. hid., 1907, i., 160. etc.) says that our knowledge of these pests, 
though nut extensive, has been considorablv enlarged and, while there 
was reason to believe that this crop, grown on a large scale, suffered little 
from pests, there is now abundant proof that this does not hold good for 
small areas of jute or for jute grown in new localities. He then pro- 
ceeds to describe the insects hitherto recorded as pests, viz. the Inigo 
Caterpillar, the Jute Semi-looper, and the .Jute Weevil. 

Separation of Fibre . — The process pur.sued in Bengal maybe described 
as one of simple and inexpensive retting. But it is modified here and 
there to such an extent as very po.ssibly to originate, at least in some 
measure, the various qualities of fibre recognised in trade. Sweet water 
is essential and stagnant is preferable to running, presumablv because in 
the latter the germs neces.sary for the dei ompositiou of the tissue are not 
developed so copiously. The rno.st general practice mav be thus briefly 
described — the steins are cut near the ground, tied into bundles, and carried 
off to a tank or roadside pool of clear, not muddy water. The bundles are 
laid the one on the top of another, and if need be are weighted to cause 
all to be submerged. In that position thev are left until the decomposition 
of the connecting tissue has been accomplished and the fibres liberated. 
The period required for this pxu’pose depends upon the nature of the water, 
the kind of fibre, and the condition of the atmosphere. The germ concerned 
in the fermentation (corresponding with that for hemp and flax) does not 
appear to have been as yet .studied in coniieetioii with jute, and it seems, 
therefore, probable that great improvements an' possible in this direction. 
So far as present praetice aiicl e.\peri('n<-e go. the retting period may be 
said to vary from ten to twenty-five d.n-s, but is largely ilependent on 
whether or 'not the bundlc.s of steins have beeustaiUed to allow of drnng 


before being retted. It would .seem to he the case that partlv dried stems 
ret more expeditiously, and, moreover, the removal of the leaves during 
the drying process is believed to prevent the dijcoloratiou of the fibre. 
It would also appear that in some localities the stems are even left on tbe 
fields for three or four days, being covered up with leaves, weeds and earth. 
They are then shaken out. the tip.s removed and tlirown away, tied 
into bundles and carried off to the rettiiig-[iools. The use of sods and mud 
to cause the bundles to sink into the retting water is doubtless a fruitful 
cause of the dark colour often seen in certain parcels of fibre. It is on this 
account that logs of timber are used as weights, when at all procurable. 
It has also been atlirmed that the red enlour, olteu ..i-eii in the fibre, is d® 
to the retting water having eontaineil iron, but I'v others this 
to be a pecuiiaritv of the race of jute plant {(iltapnti), the colour being 
possibly imparteci from the decomposing red puljiy tissues of the 
and leaf-stalks or inherent in the fibre itself. iiukerji does not thin’ 
that a red-stemmed plant need neces^anlv aff'inl a red-coloured k- 
He may be right, but this point needs conlirma.tioii. In niaiiy o 
experiments conducted by ebemists it has been found that the fibre 
fests a tendency to assume a red colour under certain reagents. An i^^^ 
sometimes aflirnied that the red-.steinmed forms give inferior fibre to ^ 
green-.steuiined. It is os.sential that the operator should visit there c 
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tanks frequentlv in order to ascertain when the decomposition is complete. 
When this is the case the fibre is found to separate easily from the stem. 
But the exact period must not be exceeded, otherwise the fibre becomes 
rotten and tiseless. 

Separation of Fibre. — The cultivator then proceeds to separate and 
clean the fibre. Standing up to hi.s waist in the now feetid water, he 
.seizes a handful of stems and beats tlie tliick ends of these with a mallet. 
This a.ssists in the sefiaration. He tlien .strips one after the other from 
end to end. and thus withdraws the canes entire. Taking up a large 
bundle of these ribbons, he now lashes them on the surface of the water 
and draws them towards himself by a sharp jerking motion which caiisi's 
the adhering particles of tissue to be bruslied off. Lastly with a dexterous 
action he spreads out the handful of cleaned fibre on the surface and 
thus expo.sos the still adhering particles, which he jiicks off by hand. The 
water is finally wrung out, and the clean fibre thrown over a bamboo 
which has been fixed near by as a drying-rack. During the drying process 
(which lasts for two or three days) the fibre is also bleached in the sun. 

There are numerous minor modifications of thi.s operation that need 
not be here detailed. But Leather (Aqri. Li'ilq., No. .37, 38-1-9) has 
pointed out that in Serajganj district a inodifieation of this process is 
in his opinion of special value. ” A bundle.” he .says, "of about twenty 
stems is taken in the left hand and most of the adventitious root removed 
with the right hand. Then the man takes a small wooden '' beater ” about 
afoot long with a 6-iiich handle and flat sides, and after striking the 
bottom ends of stems until they are all level, he beats the lower portion of 
the bundle so as to loosen the fibre, turning it in the left hand at the same 
time. He next breaks the bundle at about the centre, first one w'ar, 
then the other. Then clasiiing it, still in the left hand, just above the 
point of fracture, he strikes at the stems, with the beater, just below the 
fracture in a downward sort of way, and this knocks the wood stem out- 
wards, so that after a few sharp strokes, and a little violent agitation in 
the water up and down, he can take hold of the stems and pull them out from 
the fibre, leaving it almost free from wood” (/.c. 3’^8). The subsequent 
cleaning is the same as that detailed above. In fact the only difference 
between the description given bv Leather and that of all other writers 
appears to be the more liberal use of the mallet as a first operation. He does 
not make it sufficientlv clear that the stems are retted before the, special 
treatment he has described is begun, but that doubtless is the case. Were 
It affirmed that le.ss retting was pursuecl where be.ating was practisorl, 
there might be an advantage in the Serajganj system, but this does not 
seem to be the case. Still, the method of treatment is .--aid to be the 
cause of the, superior ijualitv of the fibre for which Serajganj is noted. 
Banerjei (Aqri. Cuttack. 1893. 83-f)) s.ivs that in Ori.ssa the stalks are 
often beaten against a platform until the pith within i.s removed. But 
he adds, "this mode is not to be recommended as the, pith .stii-ks net 
broken and ini.xed up with the fibre, which itself nets knotted so that the 
whole fibre has to be, repicked.” Jlaelimerv Ini' aUo been freipiiMiTlv 
suggested and tried, but the retted fibre, if carefullv prepared, is held to 
be softer and better than the mai liine-separated. Moreover, the retting 
process costs onlv the labour it entails. It itiVoU’e' no expenditure of 
capital — an all-important consideration with poor cultivators. Primitive 
H may be, but the retting proi e^s is eiiunentlv suiteil to the people and 
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to tlie country, and is moreover rjuite sufficient for the majority of the 
purposes for which the fibre is required. On these and many other such 
considerations, machinery does not seem likely to come readily into use 
in Bengal. Colour, lustre, length, softness, uniformity and cleanliness 
are the attributes of superior jute. 

O ratling, Baling and Ovalities, etc. — The produce is gathered to- 
gether at various local centres ; is sorted, packed and pressed for ship- 
ment. The sorting resolves itself into “ cuttings,” which consist of the 
woody and hard ends ; ” rejections,” the lowest qualitv of fibre ; and 
“ jute ” proper. But of jute there are trade qualities, denoted for the 
most part by the traders' marks more than by any special properties. 
These are chiefly characterised by colour, glossiness and softness. It is 
generally held that late flowering forms (c.r/. those flowering in September) 
give finer and stronger fibres than the early races (those that flower about 
July), but the figures of vield that liave been published would seem to 
point to environment exercising a powerful influence. It would appear, 
as Hr. Burkill has pointed out. that there is a tendency for ]ute to become 
early in the northern and late in the southern districts. This tendency, 
if confirmed, should be seized upon as one of value in seed-selecting. But 
the late flowering forms of one district do not apparently yield as much as 
the early flowering forms of another. Whilst that may he so, within any 
one district, the late forms are distinctly supi'rior to the early ones. The 
variation in pri<'cs obtained is remarkable. Some of the forms of C 
fiiitoriiis yield as much and fetch as high prices as some of the forms of 
f. rtiitsiiitti is. But when all is said there is a distinct advantage in 
the late forms, namely that the cultivators are then free to devote the 
required time for harvesting operations. 

According to the reports ( urreiitly issued, the finest grade is said to be 
the ■■ Uttanya.’' which is strong, long and easily spun, brilliant in colour 
and of fine te.xture. In point of softness, liowever, it does not compare with 
“ Desu'dl.” the iie.vt most valuable grade. The quality classed as " Desi" 
{Daisee) i.s that most generally u.sed in the guiuiv trade, and " Deora' 
(Dourah) in rope manufacture. Other qualities that may be specially 
mentioned are Narainganji. an excellent fibre, being long and soft, and 
the Serajganji, which come.s from Pabna and Maimeiisingh. The geo- 
graphic value is one, therefore, that demands close study. Brain, referring 
apparently to this subject, observes that a strain natural to or acclimatised 
in a particular district gives better results in that district than any freshly 
imported seed. At pre.sent there are districts that would seem to produce 
very much better jute than other.s even when the same seed is used and 
identical methods of treatment are pursued. The bales of jute consist of 
■KX) lb., and are made up at the jute presses ready for export. 

Prices. — These are subject to very considerable fluctuations, as may 
be seen from the following price.s ruling in Calcutta during January for 
the years 190U-190G ; — 

1900. 1901. 1902. 1903. 1904. 1905- 

Ks. Rs. Rs. Rs. Ra. 

Finest quality jute bales . . 3.5-8 34 32-8 37 36 'tl ^7 

Ordinary 32-8 30 28 33 31-8 40 

Deterioration of Fibre. — Much has been heard recently of the 
po-ed deterioration of the fibre, though the subject is by no means a nes 
one. It was discussed by Mr, Hem Chunder Kerr thirty years ago. f ^ 
com Insioii he arrived at closely corresponds with the particulars adduce! 
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to-day. The crv of deterioration, as already hinted at. is largely, in fact, 
a scapegoat. Kerr remarked : I believe I am jiistitied in iulerriiig that 
in proportion to the increase of the cultivation, the cpantity of medium 
and inferior jute has been greater season after season. When the demand nemana 
is great and the price high, as they have been for some time, people find a 
ready market for whatever they can produce, and naturally become care- 
less ; whereas a glutted market leads to the rejection of inferior articles, 
and consequently cultivators are driven to the necessity of care in improving 
the quality of their goods.” There would seem very little more to be said 
to-day on this subject except to make the commonplace observation (ti'm; 
of all branches of trade) that, whenever an attempt is made to “corner” 
a particular article, a rise of price must be closely accompanied liv a fall 
in quality. Some lew years ago (1887-8) my attention was specially 
directed to the subject of jute deterioration, and I accordingly to(jk steps 
to have samples of the jute plant collected from all the district.s ot India 
where the plant was grown for its fibre. These came to hand during 19dl-:3, 
and may be now regarded as fairly complete. Mv object was primarily rnie 
to disimver if the recognised trade oualities could be traced to racial forms 

11, 1- ” ■ 1 •, 1- • 1 1 r • itvciil Forms. 

Of the plant, or to climatic and soil conditions, or to methods of separation 
and drying of the fibre. It seemed probable there were two explanations 
of deterioration, assuming for the moment that the trade is correct iu 
affirming deterioration, viz. {a) substitution of a prolific though poor stock 
plant, and (&) actual deterioration through exhaustion of soil. Since my 
departure from India many experiments and iuvestigation.s have been 
continued by the Inspector- General of Agriculture, by the Siqierin- 
tendent of the Royal Botanic Gardens, by the Agricultural Chemist, 
by the Director of Agriculture, Bengal, and by the Reporter on 
Economic Products, in co-operation with the Committee of the Baled 
Jute Association. There have been brought together in consequence xo 
an extensive series of botanical specimens, of fibres, of .soils on which .umiiSej'™ 
tile plant is grown and of waters used in retting, and these have all Cuitwitota. 
been critically examined and analyse<l, with the result that no direct tion- 
firmation has been obtained of a deterioration attributable to tlie culti- 
vators. Moreover, the existence of botanical varietie.s under ra/fstf- 
InH.s and ('. oNtorhin has also been denied; the distinctive features 
based on colour of steins, etc. (upheld by agriculturists) have lieen 
viewed as alone justifying their acceptance as crosses, sports or races, not Spora, not 
varieties. In passing it may be here repeated that Roxburgh says the 
reddish-stemmed forms of rtipsulafis were imported from Canton, 
and then gave a superior fibre to the Bengal forms of that plant. 

A feature of considerable importance in the controversy of deterioration 
has been established, namely that over and above occasional flooding of 
the markets with waste (that formerly would have been regarded as having 
no market value), the fibre is often nowadays ileliberately damped iu order I'li.re 
to increase its weight. This would seem to be done by the middlemen 
{beparis), and not by the cultivators. N. G. Mukerji and R. S. Finlow, in a 
joint note on a tour of inspection, say " the raiyat produced gocid dry jute, 
but the article never reached Calcutta or Dundee as it was produced. The 
bepari would not buy damp jute.” Kothing could be more injurious : tor, xotiung couu 
once dried, if subsequently moistened, the fibre rapidly loses both strength 
und colour and has its value thus materially lowereil, bc.-,iues neccs.-iitatimr 
its having to be opened out and dried before it can be baled with any 
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safetv. It has lieeu reported that the traders otten add as much as 20 per 
cent, to the normal moisture of good clean fibre, as also a large quantity 
ot sand, and thus are able to sell at le^s than they purchased, and still make 
a good profit. It has been urged by the Committee of the Baled Jute Asao- 
eiation that so serious has this practice become that it would be advan- 
tageous to have a law passed that would penalise the sale of jute containing 
more than an accepted percentage of moisture. This matter was discussed 
at a meeting of the Bengal Chamber of tiommerce. and it is understood steps 
are being taken that may result in the passing of a Bengal Jute Frauds Act. 

The cumbrous nature of tbe channel ot jute sales and the difficulties 
that exist in checking this criminal moistening of the fibre, may be learned 
Irom the following extract from a nott' on Fraudulent Watering by 
]). N. Mookerji : — 

■' Between the raiyats at one end and the home market at the other 
there are the follo\dng middlemen ; — heyaris or dealers, maltajans or arat- 
dnrs, buyers, balers, and shippers. iSoiiietinies the last three functions 
are combined by the, same firm that bale and ship olf at Calcutta what 
their agents buy in the country. But the business at Serajganj may be 
said to be piractically in the hands of the mahujans or brokers. They are 
well-to-do peo[»le. being mostly Marwaris. They advance money to the 
beparis or sellers, the condition being that the latter must bring to the 
Htahajans all the jute they can get from the raiyats. The money is not 
realised from season to season, but is allowed to be in the hands of the 
hf puns, one heparl sometimes having an a<lvance of Ks. o,0CX) or Rs. 10,000, 
and occa'ionally no less than Rs. opyxyy When the jute is brought to 
the mahajroi he settle.s the price with the buyer secretly, the bcpan having 
nothing to do with it and often not knowing at all what his jute sells for. 
He has only a general idea of the state of the market Iroiii the price other 
bepans receive for their jute. I witnessed, on several occasions, the way 
the price is .settled between the iiinhajan and the buyer. The mahajan 
throws a corner of his dkuli over the hand of Mr. X. and makes a sign on 
his palm. The latter exclaims in surprise it is tar too high and he cannot 
jiossibly pay more than so much, making an answering sign on the palm 
of the mahajan, still under the dhuti. After some haggling the negotiations 
terminate. The mahajan now at once settles with the bepari, who goes 
home with his money, he (the mahapui) being paid by the buyer a few 
weeks (gpiierallv three weeks) later. The mahajan gets a brokerage of 
2 to I annas per maund, but over and above this we may be sure he leaves 
a margin between what he pays the bepari and what he himself gets from 
the buyers. Plainly he is entitled to some discount for the ready cash he 
pays in advance, but the rate might be defimtelv settled, and the transaction 
might be aboveboard. The price of jute is subject to violent fluctuations. 
Probably thi-re is uo otlier article the price of whii h varies so much in the 
course ol a lew i lay.:, in the same season. Both the biivers and the mahajam 
have dailv wires from all the important jute marts, telling them of the 
state of the market, but the information is carefully kept to themselv^- 
It might be an advantage to have some agenev for making it public. A 
t'handjnir there are no mnhajans, but the beparis deal directly with the 
buyers. The raiyats also to some extent sell their own jute to the pW" 
chasing firms, without the intervention even of the beparis." This reniars- 
able story illustrates but one aspect, though a striking one, of the jute 
market. 
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[Cf. Offic. Paj)f,rs on Jnte, lUOl-3: Krp. Farm Rept. Sif)pur, Beng., 1001-2, 
13-4 (testinf; f(nostion o£ thick rerstm thin sowing) ; Ej-p Farm Ri pt. Bardwan, 
1001-2. 5 ; lOOO- 7. 21-33 ; Brngal Admin. Rept.. 1001-2. 17-20; Ann. Rept Dept. 
Agri. Beng., 1902-3, 2 ; 1003-1, 3; Filect. Bapern, Inqairi/, .Jute Delerinr., 1003-4; 
Trom do Haas, .Jnte.CtnItmir., Batavia, 1004; Hanaiisek. Micro. Tech. Prod. 
(Winton and Harbor, transl.), 1007, Sl-2.] 

THE JUTE FIBRE AND JUTE MANUFACTURES. 

Industrial Properties. — Jnto is a Fast fibre. -Vs foiiml in ctiminon c 
it consists of fil)ro-v:isi u!ar bundles. These eont.aiii six to tw'eiitv ultn.iate 
fibres firmly coherent alon" their eontieiious walls. The ultimate fihrc.3 
are of the normal fusiform tvpe ami 1’5 to .‘5 mm. in lenyth. In section 
thev are seen to be thiet-walleil and polynoiial. ,Tute is. morciiver, an 
aggreeate fibre and consists ehemieallv of two substances, cellulosi' and 
iiou-cellulose. Cotton i,s pure eellulose, a subst.ince that withstands 
very considerably the action of heat and moisture, and is even little affected 
bv the ordinarv chemical agents emploved in the treatment of te.xtilc.s. 
Jute, on the other hand, is highlv su.seeptibb', and is readily a'-ted on by 
water and by even feeble chemical agents. It is the tvpe of the fibres 
now spoken of as consisting of lignified-cellulose or. as it has been 
called, bastose. Dunstan (Imp. I».it. Tech. Repts., 100:5, flO-S). while 
contrasting pure cellulose with ligno-cellulose, s.avs the most gcnerallv 
accepted view is to regard the latter as re.sulting ■' from the overlaving 
of normal cellulose bi' noti-rellulose matters.” He then explains that 
this overlaving weakens the cellulose. .-Viiother theorv. however, is that 
ligno-cellulose is not encrusted cellulose but a distinct compound. Cross 
and Bevan {Journ. f'hem. Sor.. ISi.^h) were the first authorities to studv 
jute critically. Their e.xperiments and conclusions are too technical to bo 
fully discussed here, but it luav be said that thev resulted in certain prac- 
tical exTieriments having been conducted in India with a view to ascertain ; 
—(a) the stage of growth at which the fibre was in its best condition, 
and (h) to discover whether bv chemical treatment it was possible to 
ward off the tendenev possessed by the fibre for .i eontinu.ince of the, 
retting, or rather rotting, process within the bale.s. It was ailmitted 
treelv that the fibre as ])rodnced bv the c ultivator was verv much supenor 
to the same when delivered at the factorv, more espeeiallv if it h.id iiassed 
through the damp heat to which it is unavciidablv subjected in the hold 
of a ship during the, vovage from Iiulia to Eurojie or America. It was 
felt, in other words, that if the fibre could be put through some simple 
clicniicid process, the effect of which would be to ]>rotcct it ag.iurst in- 
cipient fermentation, much would therebv be .accomplished towards 
placing jute on a more certain and higher jilatform in tin' textile world 
than it at present occupies. It was, in fa< t, just possible some such treat- 
ment might I'ven imyn-ovt' the quahtv as well as the' durahilitv of the 
fibre, without adding niateriallv to its cost of production. I'nfoi rumitel v, 
however, the treatment recommended proved unavailing, and Dunstan 
was therebv led to affirm that ‘’the logical i-onclusion is, that artempts 
at speci;d treatment of the fibre in India, before being siipjilieil to the 
jute nulls, or before shipment, are not to Vje ailvocated. The most hopeful 
dirpctionsforfurthprexperiinent.il impiirv are these; — (1) of improving 
the stock by seh'ction. and (2) of determining the most suitable time for 
rpiiping. the object being to se( nr" that the fibre is cut at the best time.” 

From the bric^ -iccounr alre.'d'- givci. it mav liave been disi overed 
that tor some ycais p.ist the scieuntic olficers of the Uoveriiment of India 
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have been studying the plant botanically, chemically and agriculturally, 
so that it is just possible improvements may yet be eSected that will give 
a greatly extended interest to the fibre, ileantinie a destructive tendency 
seems to have been established within the trade, namely fraudulent 
sprinkling of the cleaned fibre with water and sand in order to increase its 
weiaht. And it may well be said that if an enhanced price was the only 
consequence of this practice, the matter mitjht not he more serious and 
vexatious than would be involved through having to impose rules of 
“ refraction,” but unfortunately the watering directly facilitates the in- 
jurious tendencies of the fibre, so that the commodity not only requires 
to be dried and rehalod before it can be shipped, but may have been 
seriouslv injured if not utterly ruined. In the opinion of some of the 
best-informed persons, this new phase is so serious as to threaten the very 
existence of the industry. The merehants and maiinfacturers are helpless. 

It cannot be said that the last word has been uttered in favour of 
machiuorv as a process of jute-fibre .separation. If the weakening con- 
sei]uencps of retting could be removed, that alone might prove of much 
value. No experiments of a satisfactory nature have as yet been under- 
taken with mechanical methods of jute production. But it is quite true, 
as often urged, that the Indian raijinl i-; too poor to purchase machinery, 
and that the iiumilated tracts of jute cultivation are not the most hopeful 
localities in which to anticipate the establishment of a complex mechanical 
and technical industw. Still, if by a mechanical or chemical process 
a great! V improved fibre were .secured, the possibilities might be con- 
sider.ihle. The Natives of India have hv no means shown themselves 


averse to material departures from their time-honoured svsteins, whenever 
])eL's< mu 1 advantage is involved. But this has to he fully demonstrated 
before tlu'v will .ailvaiice into new phases of old industries. 

Batching and Spinning. — .Vn iinportaut, feature of jute fabrioatioa 
is the fact that in an initial .stage it. is crusheil hv special machinery, and 
sprinkled the while with water and oil — '■ batching,” as this is called. 
This le.ssens the harshness an<l brittleness of the fibre and thus prepare 
it for spinning, la tho Anglo-Indian netieir (Oct. 190-3) there will be 
found an instructive article on the Indian Jute ludustrv. from whien 
the following may be abstracted : — ” The three main purposes for which 
jute is u.sed are : — {a) for making cloth of different qualities, ranging from 
substitutes for .silk to shirtings, curtaiu.s, carpets, or gunnies ; {b) for 
paiier, which is chiefly prepared from the ” rejeetions ” and " cuttings . 
and (c‘) for cordage, which is made from the coarser and stronger qualities. 
The methods employed in spinning are in the main identical with those 
useil in dealing with the heavy manufactures of flax, the fibre being eit er 
hackled m- submitted to the breaker and the finishing card, thence passing 
through the roving frame on to the spinning frame in the ordinary way, 
though in certain very coarse yarns the material is spun direct on 
roving frame.” 

In tins coniiection it mav he explained that in China, it would seein, 
lime is largclv u.sed in certain stages of the separation and cleaning 
jute. No one appears to have de.scribed, with any degree oi • 
the method pursued, so that I am unable to furnish the partic 
that would likely prove suggestive to the Indian cultivator 
facTui'cr. The subject is. in fact, .alluded to here verv largely in the ^ 
that the admission of defective knowledge may call forth a fuller acco 
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than we at present possess. It mar be iiieiitioiieil, however, that there 
are samples of jute cloth from China, in the Kew Herbarium, that seem so 
clifEerent from the Indian article that thev might be luistaken for linen. 
These, it is stated, have been treated with lime-water, but whether as an 
after-bleaching process or during the retting has not transpired. The 
fibre seems, moreover, to have been spun into mueli higher counts than 
the twenties customary in Indian high-class jute textiles •, accordingly it 
appears finer and more beautiful than in the Indian fabrics. Every 
aspect, therefore, of the Chinese and Cochi n-Chinese jute production and 
manufacture are wall worthv of careful consideration by those interested 
in the Indian industry. 

Indian Jute Mills. — In 1820 jute fibre was first experimented with 
by Europeans, the result being a most unfavourable opinion — so imicli so 
that the brokers were for some years subsequentlv required to give a 
guarantee that sales of fibre effected bv them were free from adulteration 
with jute. In 1828, 364: cwt. of raw jute, valued at Rs. 620, wore exported 
to Europe. The manufacture of guimy bags ainl cloth was at that time 
entirely in the hands of the Bengal peasants, but the tratfic could not have 
been extensive since there is no record of e.xports. In 1832 an enterprising 
Dundee maiiufactarer experimented once more with the fibre, with the 
result that he was able to show that it might be used as a substitute for 
hemp. This .success, it is understood, was largely a coiisequeuce of the 
use of whale-oil to .soften the fibre. From that date, however, jute gained 
rapidly in popular favour. It was recognised as capable of the most inuiute 
separation or subdivision, but only within the past few years has this 
fact been utilised for the finer textile purposes. In time the difficulties 
of bleaching and dyeing the fibre ilisappeared, and the success of jute 
was assured. Thus was the foundation laid of the manafacturiiig enter- 
prise both of Calcutta and Duiul<-p. 

With the establishment of the jute mills in Dundee, a large export 
tratfic in the raw fibre from Calcutta >prang into existence. Bur until 
the year 1854 little or no effort w.as made to organUe mills in India or 
to improve the village hand-loom production, with a view to participation 
in the now deinand of foreign countries for jute sacking. In that vear, 
however, the Ishera Yarn Mills Coinpanv was e.stablished in Serampore. 
Three years later the company known as the Barnagore Jute Mills was 
formed, and in 186.3-4 the Courijiorc Jute Factory was built. Soon 
thereafter factories sprang up rapidly in and arouml Calcutta, until the 
banks of the Hughli literally teemed with their sinokiiig chiiiinevs. In 
18', 11-2 there were 26 jute mills with a capital of Rs. 1,37,5'1,()0() plus 
£1,757,00(1. These had 8,295 looms, 172,696 spindles, and gave einplov- 
nient to 65,423 persons. Ten years later (1901-2) there were 36 mills 
ttith a capital of Rs. 4.35,08,040 plus £1,741,3-58. Tiie.se possesserl 16,119 
looms. .3.31,382 spindles, and gave empiovnient to 114,795 persons. In 
1903-4 there were 38 mills with a capital of Rs. 4,0.3,5.5.0()0, plus a 
sterling capital of £2,263,358. These possessed 18,406 loours, .376,718 
spindle.s, and gave employment to 12.3,869 persons. In 1904-5 there 
Were 38 niilLs, capital Rs. 4.66,80,tj00 plus £2,283,-3.58, possessing 19,991 
looms, 409.170 spindles, and employing 133.162 persons. It will thus 
be observed that while the English capital of the Bengal jute industry has 
not progressed very greatly, the Indian has advanced from a valuation 
of crores to over 4 crores of rupees. I am unable to discover returns 
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of a later date than 1904-5. hut the tollowiiii: .'<tatpuient from the Mml 
and Material Progress and Condition of India (190.5-6, 177) maybe given 
“ The number of jute milL in 1905-6 ivas 39, containing about 22,000 
looms and 453,000 spindles, and employing a dailv average of nearly 
145.lX)0 persons.’’ " The paid-up capital employed by these mills, ex- 
eludinir one which had not reported its capital, was £7,142.000, including 
debentures issued ; of which nearlv 2J million.s are sterling capital. About 
£600.000 was added to the paid-up capital and debentures during the 
year under report.” 

In the Dictionary a calculation will be found as to the comparative 
value of the Indian and the European operative. Briefly this may be 
e.xpressed as 3 to 7. That is to sav it requires 7 Indian operatives to 
work one loom as against 3 in a Scotch factory. It is believed that 
estimate will be found fairly correct. The late >Sir John Leng, M.P. 
for Dundee, paid a visit to India in 1396 and contributed to the Dundee 
Advertiser a series of articles, otic of the chief purports of which was to 
exhibit the relative advautanres of Dundee and Calcutta. The reader 
will find these highly instructive, and as the articde.s in question appeared 
subsequently in pamphlet form, they .should not be difficult to procure. 
It has been claimed that the Indian Factorv Act is more favourable to 
our manufactures than is the Engiish Act to Dundee. This contention 
has, however, been replied to by the Indian Jute JIanufaoturers’ As- 
sociation. which among maiiv disadvantages claimed that in India from 
25 to 35 per cent, more hands had to be employed than in Europe \dth 
mills turning out the same goods. The difficulty in all such calculatioM 
is to express the two sets of mills on the exact .same standard, but it 
seems probable the claim ju.st mentioned errs on the side of under rather 
than overstating its case. 

Jute Presses. — In addition to jute mills the, presses are important, and 
are concerned with the foreign trade in raw jute. In 1896-7 there were 
88 presses that gave emplovinent to 9.89U persons ; in 1900-1 these had 
expanded to 133 presses and 20,.387 persons : in 1903-4 there w’ere lo6 presses 
and 23.736 einplovees ; and in 1904-5, 163 presses and 23.991 employees. 

TRADE L\ jL'TE. Consumption of Jute and Value of the Industry- 
— It will be recalled that in 1828 the recorded e.xports were 364 ^ 

has already been stated that the Indian area in 1905-6 under this fibre 
was 3|- million acres and the produce 8]; million bales of 400 lb. 
sa\' 29| million cwt. The estimates of the crop of 1906 are 
acres and 8.736.220 bales. The exports of raw jute from India in 1903- 
were 14.180.407 cwt.. valued at Rs. 17,12,56,641. This would represen 
about 48 per cent, of the total crop of that year, .so that there would ha' e 
remained in round figures 52 per cent, of the production as available 
the Indian mills. In previou-s years, however, the quantity remainiUo 
in the country was ordinarily a little le.ss than the production. Thus. M 
with cotton, so with jute, the Indian mills and handlooms, etc., have 
hitherto used up a little le.ss than half the quantity produced ; but 


mark of industrial prosperity, let it be added that India’s share is 
increasing. Speaking of jute, therefore, if we accept a ratio T 

the dec'lared value shown at the Custom House for the jute expo 
as applicable to the share that remains in the country, a conception 
the total value of the crop may be obtained that would not be 
inar curate. In round figures, and to err on the side of under rather 
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overstating the ease, a value of Rs. JJ.CXTOO.OdO. or say £:i:2,(X)0,(XX), was Value of Jute 
the eontributinii of European nianufacturiug enterprise, paid in lilOo-h A.^uimre 
to the agriculturists and trailers of Bengal for raw jute. 

Exports . — Of the e.xports of Raw Jute in 1905 -(), 42 per rent, was Exports; 
conveyed to the United Kingdom; 19 per cent, to Oeruianv; 14 per cent. Raw. 
to the United States; and 10 per cent, to France. In 1906-7 the Reoeiiunij 
actual figures in value were Rs. 26.S3 R6,810. Of the supjilv drawn 
to the United Kingdom, a fair amount is reshipped to the Continent — 

France being the chief recipient, while from the jute secured bv the Indian 

mills, goods are manufactured of which a vm-v large jiortiou is annually Manu- 

exported a.s jute manufaeturi's and the balanee used up in the local markets, factures. 

In 1906-7 these foreign exjiorts were valued at Rs. 15.68,34.740. The 
wages and profits of this manufacture, to a l.arge extent, are realised in 
Calcutta, and the mills gave in 1905-6 an average dailv employment to 
145,000 persons. The ('xported mannfactnres ordiuariiv represent ap- 
proximately about two-thirds of the turnover. .Vu estimate, for examjile, 
was made of the total value of the mauufaetures of the Indian mills during vuiuf of i.«c.u 
1901-2. and the figure arrived at was 1,1.50 lakhs of rupees. The exports 
to foreign countries were that vear Rs. 8.71,14.174. winch thus left a 
balanee of manufactures to meet the Imlian market of Rs. 2.78.85,826. 

By way of contrast with these stupendous attainments it may be men- Suiaen urowtii. 
tioned that some thirty vears ago the foreign exports of jute manufactures 
were returned as valued at Rs. 71.94,776 (or £479.651). 

Recently the exports of jute cloth have been progressing in a higher ciotu veraas 
ratio than those of hags, wldcli is possibly to some extent the outcome 
of the cloth tindiiig new purchasers, such as those of the linoleum manu- 
facturers (see Carthamus, p. 282). The United States of America ordi- 
narily take over 70 per cent, of the jute Cloth made in India (479,387,950 
yards out of 696,067,945 in 1906-7). Australia Is the large.st single pur- 
chasing country for B tos, though withiu recent vears it has been followeil 
cbselv bv the Argentine Republic. The total exports in 1906-7 were 
257.683,115 bags, of which 37.)F)2,300 went to .Vu-tralia and 22,890,500 
to Chili, with 33,882,485 to the United Kingdom. 

This brief revii'w of some of the more striking an<l ])raeti>-al aspects Complete 
of the jute trade mav now be fittingly concluded bv the tollowiug statisth-al Statement, 
abstract of the total value of the tralfic : — 

Statement of Jute Trade. 
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To the fiaures of exports would have to be added the value of the 
fibre and manufactures consumed locally. It has been already explained 
that about one-third the produce of the mills is used up in India itself. 
It may be a surprise, however, to learn that India actually imports raw 
jute. It comes from Ceylon, and is received by Bengal. Of the manu- 
factured jute the cloth comes from the United Kingdom, Hongkong, the 
Straits Settlements and Italy. Then again, under the heading of jute 
canvas Bombay imports a fair amount annually from the United Kingdom. 

Economic Aspects. — But prosperous thouirh the jute trade is, and 
although it is perhaps the most valuable .single crop — other than food 
crops — possessed by the people of Bengal, it cannot be upheld that the 
extreme cheapness of the fibre has been an unmixed blessing. It seems 
highlv likely that its absurdly low price has enabled the manufacturers 
in their competition for weavers to raise the wages of the operatives until 
it has come about that thev have rendered it all but impossible for other 
textile industries to exist in the Lower Provmce.s. And what is more 
surprisimj still is that in spite of high wages a sufficiency of desirable 
labour is not attainable. It has been estimated that jute can be produced 
at Rs. 2 a maund, and that with freight and agencv charges it might be 
landed at Calcutta at Rs. .3 a maund. or Rs. S2 a ton (or say £5 10s. 
a ton overhead, or for the first marks say at £7 lOs. per ton f.o.b.). The 
London ((notations of Messrs. Ide & Christie. July 15, 1907, are, spot, 
values — Good White to best, £27 to £.'14 ; Good. £22 to £24 ; Medium, £19 
to £21 : Common. £15 to £17 ; Rejections. £10 to £13 ; and Cuttings, 
£6 to £8. In view of this remarkable state of affairs it has been recently 
sugge.sted that an export duty might easily enough bo placed on jute 
without doing any harm to the industry, since Bengal enjovs an absolute 
monopolv and no other fibre can he produi ed anything like so cheaply. 

The Bengal Chamber of Commerce issued on March 12, 1897, a 
flvleaf on procedure rule.s for jute arbitrations between mills and sellers. 
These, it is believed, are still in force and are ordinarily recognised; but, 
as already intimated, a bill to prevent frauduhmt watering seems earnestly 
desired by all those most interested in the trade. 

In the Dictionary and other publications will he found details of the 
classes of goods produced both in India and Europe. In the Consular 
Reports (more e.speciallv of the United States) jute-sacking usually ap- 
pears under the name “ Burlaps,” the traffic in which is verv considerable. 
(.)f Vera Cruz {Dipl, and Cons. Kept., Sept. 1905, No. 3..5<)3. 20), inentioa 
is made of two highlv succe.ssful jute mills that hitherto have depen 
for their supplv of raw jute on supplies drawn from Calcutta.^ t . 
manufae ture the bags used for coffee, sugar, grain and minerals. 
cently attempts have been made to grow the fibre locally, and , 
expectations are held of ultimate sueeess in that direction. It L so®* 
what significant that in the Indian trade statistics no mention is 
of export.s to Mexico, though the United States la.st year rei-eived near, 
2 million cwt. 

Speaking generally it would seem that the Indian mills run tor 
inferior, and the European for the superior goods for which ]U 
been found suitable. It is often affirmed that the Indian mills 
perhaps hold a more secure position against the future were 
exclusively concerned in the gunny and sackcloth trades. R 
over, been often pointed out that a rise or fall in the price of m"’ 1 
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is rarely immediately followed by a correspoinliii" movement in the prices 
of the manufactures. This is largely a consequein-e of tlif! .stocks that 
are held and the habit of accepting forward contracts at oven lower rates 
than the ruling price.s for the time being. 

CORIANDRUM SATIVUM, IJun. ; FI. Br. Ind., li.. 717 ; 
Duthie and Fuller, Field and Garden Craps, pt. iii.. 40. pi. Ixxvl. ; Diithic, FI. 
Upper Gang. Plain, i., 397 ; Cooke. FI. Pre.s. Bomb., i., 573 : UiiBELLiFr^R.-E. 
Coriander, dkan>/n, dhnnid. kothamirn. khothir, kuzharah, kushniz, kntamalli, 
havija, nau-nau, iissu, etc. A cultivated plant found all over India. 

History. — As a spice, the umbelliferous fruits of coriander, commonly though 
erroneously designated seeds, were well known in Europe in the earliest times of 
which we have any records. The mention of t ho resemblance of manna to coriander, 
combined with the discovery of tlie latter in early Egyptian tombs, shows it to 
have been familiar to Egyptians and Israelites before the Exodus. It seems that 
in ancient times a good deal of the spice came from India to Egypt, and mdeed that 
traffic continued as late as the beginning of the la-^t century. It has now, however, 
entirely ceased, owing principally to the very extensive cultivation of the plant 
in Russia, Hungary, Holland, ^Morocco, and elsewhere. Semler {Trop. Agrilc., 

1900, ii., 584) points out that all trade in c<»nander-seed to Continental Europe 
has now disappeared. 

Cultivation. — Coriander would seem to be sown at various seasons in the dif- 
ferent provinces of India, frequently as a mixed crop — the cold season in Bengal 
and the United Brovinccs, the rainy season in Bombay and the autumn in Madras. 
Duthie and Fuller state that it is largely grown in Nepal, wlience the fruits aro 
exported to tho Basti country. In the Punjab it is said to be raised in every 
district, being frequently seen in tlie fields in a somi-wild state. Owing perhaps 
to the irregularity of its culture, statistics of the area under tlie crop or of the 
annual outturn are not available, and no sufficient data can be obtained on which 
to base calculations. 

The leaves are eaten by the Natives as a vegetable, also in curries. The 
fruits (seeds) are universally employed as a condiment ; they are one of the in- 
gredients in curry, in confectionery, and in tlie flavouring of spirits. Many 
medicinal virtues are also attributed to tho plant. From a European point of 
view by far its most important uso is the extraction ‘>f a volatile oil. According 
to Gildemeister and Hoffmann {Volatile Oil-*, I'.hhj. 541-1) thi'- di^'tillarion is ^aid 
to have been first mentioned by Porta in the ICth century : the oil wa^ included 
in the price ordinances of Berlin (1574) and of Frankfurt-a-Main (1587). It is 
referred to as an ingredient m sweetmeats in Cameranut^’ eilitioii of Matthiolus* 
KreuUerbuch (Kill, 205 c.). Gildemeister aivl Hotlmann, moreover, state that a 
true insight into the composition of the oil was brought about by Semler (181U) 
and by Barbier (1893). Its sp, gr. is 0*870 to 0 8S.5, and it is soluble in three 
parts of 70 per cent, alcohol at 20’ C. (08'’ E.), But apparently the constituent 
to which the vspecitic odour should bo attributed has reinaim^d undetermiiu^d. 
[Cf. Sohimrnei & Co., Semi-Ann Rept,., 1895, 20-2.J Tho Indian fnats have the 
lowest yield of oil, 0*15 to 0-2 per rent., and aro accordingly never u.^ed for distilla- 
tion on a largo scale. The best fruits for that purpoM' are those from Moravia, 
Thuringia and Russia, which manifest a yielil of 0*8 to 1 0 per cent. It seems 
aafortunato that the high prices which have lately been paid for coriander fruits 
should not have benefited India (Schimmcl & Co., Cc., April-5Iay, 1904, 30). 

TR.ade. — The total exports of coriander from India stood in 1903 -4 at 02,508 
ewt.. Rs. 3,87,790 — an increase on the 52,827 cwt.. Ks. 3.47,318. of 1899-1900 — 
and have since risen to 72.070 cwt., Rs. 7.18.310^ l90»>-7. Most of the traffic 

13 from Bengal and Madras to Ceylon and the Straits Settlement:*. It is not 
possible to obtain any details of tho coastwise or inland traffic, but the plant is 
largely grown in Nepal and exported thence in considerable quantities to the 
united Provinces. The price in India is about Rs, 3 per 35 lb. 

[Cf. Birdwood and Foster, E.I.C. First Ltttsr Book. 199, 480 : Pauliis 
Mgineta (Adams, transl.). lii., 189; Tateef Shereef (Playfair, tran^L), 82; 
Hamilton, Stat. Acc. Dinaj., 1S8 ; R^pt. Ind. Hemp Drun» Comm , iv., ->7. 215, 

etc. : Blochmann. Beit, ziir Fntirirk. OfHc. Samen und Frurhfr. OA.v. Bern., 

1901. ] 
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San-hemp 

and wonderful garden.” Whun tlu' tlowor.> are eollectod the real work of ex- 
tracting saffron commences. The itouor-? are dried in the sun, and the three 
long stigmata are picked out by the hand. The stigma has a red orange tip, and 
this tip forms the shahi zdfraiu the first-quality saffron. The long white base of 
the btigraa also makes saffron, but it is of inferior quality to the tips. The saffron 
Collection. thus collected in a dry condition is known to the trade as mongla, and fetches 

one rupee per tola. When the monqla satfrmi has been extracted the sun-dned 
flowers are beaten lightly with sticks and winnowed. Then the whole mass is 
throuui into water, wdien tlie petals swim and the essential parts of the flower 
sink. The parts which have sunk {niival) are collected, and the parts which have 
risen to the top are dried and again beaten with sticks and then plunged into 
water. The process is repeated three times, and each time the niwal becomes 
Grades. poorer. One form of adulteration is to mix niwal of the third stage with niwal 

of the first process. The saffron obtained in this way is lighter in colour and of 
fainter scent than the mongln. and known to the trade as lacha and sells at 
twelve annas j)er tola. The saffron when made i.s sent to Amritsar and other 
trade centres V;y regi'^tored po^l.” It luis often born sugge.'ited that the cultiva- 
tion might be extended to other parts of India. ff7/. Joiirn. Agri-Hort. Soc. Ind., 
1S90, lO.jI-tjq ; Plfinttr, April *21, 1000 ; etc.] 

Uses. The principal use of satfr«'»n is as a Dve ancl as a colouring material for cheese, 

Dye. puddings, etc. It is too expensive to be extensively employed in India, but is 

in request at princely marnage-^, and for tlu‘ ca-^te markings of the wealthy. Its 
supposed medicinal properties are discredited, its position being an element in 
black magic.” [(7- Hertodt. CrucologUiy 1070. 274-8.] As an auspicious 
Food. colour its use survives in the ” Saffron Cakes ” of many parts of Europe. For 

full particulars of the economic and domestic uses consult the Fharmacograpkia 
of Fluckiger and Hanburyand the Pharmacographla Indica (iii., 453-61). Indian 
cheap substitutes are t and .\ tjvta ittin 

Trade. Trade. — The foreign imports of saffron into India amounted in 1899-1900 to 

20,974 lb., valued at Ks. .5,43,<m; in 1003-4 to 3S,141 lb. at Rs. 6 . 05 , 208 ; and in 
11)06-7 to 43,727 lb. at Rs. G. 27. 333. Almost tlie whole traffic is from Franc© to 
Bombay. A small quantity is re-expr»rtod to Hongkong and Arabian ports. 
The total amoimt in I90G-7 was G.23-t lb., valued at Rs. 01,702. No particulars 
(ff the Trans-frontier supply aro given in tlie official publication of the trade of 
British India by land route-;. 

D.E.P., CROTALARIA JUNCEA, l.nii). : Klico.Io, Hurt. Mai, 1689, 

ii., 686-013. ix., 47, t. 2G ; Bunnanp., Zp///., 1737, b2 ; Kumphius, Herb. Ar>i), 

San-hemp. 17-50, v., 279, t. 9G, f. 1 ; C. henijaieiisi.-t and juncen, Lamk. Encycl, 1786, 
ii., 196 ; C. juncea. Linn., in Roxb.. Carom. PL, 1798, ii., t. 193 : Bot.Mag-. 
1799, t. 490; Roxb., Trans, Soc. Arts, 1804, xxii., 369 seg'. ; 1806 , xxiv., 149 
et seq. ; Carey, 4s. Res., 1808, x., 11-4 ; FL Br. Ind., ii., 79 ; Leguminos^. 
History. History. — The later Sanskrit authors allude to the sana fibre in such terms 

as to leave no doubt that a fibre of that name has very possibly been known 
in India from the most ancient times. Jones [Select. Ind. PI. in y- 
Karnes, 1795. iv., 1191>-7) says that the threads, called pavttraca, from their sup 

posed purity, have been made of sann from time immemorial; they are men- 
tioned in the laws of Manu.” But the confusion that to-day is associated wi 
the English word “ hemp,” it is feared similarly prevailed for many ages 
the name sana. The aci;ount already given of the true hemp (Cannabis sitm 
pp. 249-50) should, therefore, be consulted, as also that on jute (Corchomscapsul^ 
pp. 409-1 1 ), and the observations recorded contrasted with the present 
of the san or sunn fibre. A very extensive series of vernacular names migb^ 
given as denoting tliis plant, such as san, sanai, sani. sanhu, shanal, shanamo. 
sanvu, sonalla. tag, ausa, suild, junnh, jenappa or janapa (shanapam). J 

wHcku and hana or sana. It was customary in India, in ancient times, 
fact is so to-day, to distinguish the various forms of san or pat by 
appellations. Thus, for example, the present plant (to distinguish it horn 
true hemp) is called phul-sunn, bkdgd-sunn, hdddl-sunn, arjha-san, 
chunpdt. the last name separating it from juto. The names ambddi 
usually denote HihiwuH v.t mtunittuH, but pdtsan, mestapdt are inten __ 

separate that fibrous plant and its fibre from Crofiiinrin and f orrhort^ ^ 

or .vu/t-hemp is the commercial name of the present fibre, but it is also kno 
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Intlian Hemp, False Hemp, Brown Hemp, Bombay or Salsette Hemp, Travancore 
Flax, Jabbalpur Hemp, oto. The names Doecau Hemp or Ambari Hemp are 
sometimes, though incorrectly, given to this fibre ; they usually denote liibineiix 

HU imbiHfift. 

Though found thrtiughout tho plains of India and (ieylon under cultivation Distribution, 
(either as a source of tibre or as a special crop to renovate the soil or to be used 
as a food for miich-cows), it has not very autlioritativoly been recorded as met 
with in a wild condition, f. temti/ttHH. Roxb., however, by mudem botanists, 
lias been reduced to Unn His plant, Roxburgh says, was indigenous 

to Coromandel. It has since been identified as the special form of 4'. junvi-H 
grown in Jabbalpur (and tlius apparently affords a recognisable trade quality Jabbalpur 
of fibre), but it nowhere has, as yet, been recorded a.s wild or even as cultivated 
anywhere between these widely remote localities. It is thus more than probable 
that either the determination of 4'. t*‘»»Hi/otiH as the s-pecial Jabbalpur hemp 
is incorrect, or that Roxburgh was in error in regarding it as wild in Coromandel. 

If it be the Jabbalpur hemp plant, it would '«eem, from tho economic standpoint, 
desirable that it should be kept distinct from ordinary 4 . jmtrvH. Kiirz says of 
4\ Jhhcvh that in Burma it grows “■ like wild, along the banks of the larger rivers.’’ wqu Forms. 

There are numerous purely indigenous speciesof met with all over 

India and Burma, many of which are weetls of cultivation, tolerated bt'cause of 
their value as green manure. In this connection it m.iy, however, bo added that 
recent experiments conducted at the Royal Botanic (lanlen.s, Calcutta, support Recent 
belief that all the trade ([ualines repre^vent soas<,)ns of growth or methods of Bxperiments. 
separation of fibre, and not botanical forms. 'J’hus b<)tauical and historic evidence indigenous 
concur in the acceptance of this plant us indigenous to India, even although it to India, 
has not strictly speaking been found truly wild. 

But it is very remarkable that hardly any of the early European travellers Silence of 
and botanists in India describe this fibre. Rheede gives an admirable jiicture S— 
of the plant but says nothing of its fibre. Rumphius challenges the accuracy of 
the statement that a fibre is prepared from the bark, and supposes that the 
persons who say so had confused this with his Cianja Sativa — the “ Capsular 
Corchoras,” as Sir William Jones calls that plant. On tlie other hand, the 
Ain-i~Akbari (1590, Gladwin, transl.) distinguishes two fibre plants — one with 
flowers like the cotton and the other with yellow flowers. The former was doubt- 
less tiihiMfHM, and the latter can hardly have been anything else but 4 t otaUn'iu. 

In the Taleef Shereef (Playfair, transl., 1S33, 08) we learn that the bark of 
Sana is used as hemp Ironside {Phil. Trans. ^ 1774 (ed. 1809), xiii., oUO) gives First 
a full description of the cultis ation and tlien adds, “ From tlie bark are made all 
kinds of rope, packing cloths, net'-, etc., and from these when old most of tho ^ 
paper in this country is prepared.’’ Trow mentions that it wa.s introduced into 
the Physic Gardens of Chelsea in 1744. Hove {Tours in, Oujarut. etc., 17is7, 93) 
says that he saw, near tSurat, 4 t otoint ht grou ing to a height of ten feet. Roxburgh noxburgh’s 
{Trans. Soc. Arts, l.c.) gives full particulars of his expermients with both Coro- Kipenmenta. 
mandel and Bengal ^c/ri-hemp. Wissett {Treatise on Hernp, ISOS) collected to- 
gether the available information from all parts of the world regarding tho better- 
known forms of hemp. Xatiirally san takes a prominent position in his work. 

In fact nothing new of importance has been discovered and next to no progress 
made in the utilisation of this fibre, during the century that has come and gone 
since Wissett extolled its merits. But it is significant that in liis great 
work only an incidental allusion is made to tlio jut© plant. Jute was at that 
time viewed as a fibre of little or no importance. Buchanan-Hamilton gives 
interesting particulars of «an-hemp cultivation in Dinajpur {Stat. ..4cc. Dinaj., 

290-1), and by Symes (.4cc. Eutb. to .4ra, li., 233) mention is ma«le of wuj ia 

Hamilton’s having observed it to lie ‘‘growing spontaneously.” Mac‘pher?'on 

{Hist. Europ. Comm., 1S12, 241, 391) i^ives the history of the efforts made by 

the East India Company to have .saa-heinp introduced into England as a sub- 

atitute for Russian hemp. The Comjmny procured their supplies from 8alsette, salsette Heoip. 

near Bombay, and sold these for less than they cost and even ga\'o consignments Ea^t India 

away for nothing, until they had expended £45,900 in tho effort to mtr"<luce tiie t’ompany's 

fibre into European commerce. Yates [Text. Antiq.^ 1843. 318 ft s^q.), while E2orta. 

discussing the Spanish broom or i>partum of the ancients, 

contrasts it with the ^an-hemp of India. Lmnseus explain^ PL, 1771, 

439)that he gave the name (or rushy f to this plant because of 

Its resemblance to the spHrfiinu jttHrftnH. CliLsius was ot opinion that there 
were two spartons known to the ancients — the one the modern Spanish broom, Sparrum. 
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and the other the modern esparto graos tenfn issima)^ the juncus of 

dry soils alluded to by Pliny. Etyniok>gic*aily the word sparton denotes some- 
thmg twisted, and since both the Spanish broom and the esparto have from very 
ancient times been twisted into string and rope, both might easily enough have 
been called sparton. It is curious that the sparton of the Greeks should have 
denoted (in one of its meanings) a plant so clo-^ely akin to the sana of classic India. 
[C/. Hanausek, Micro. Tech, Prod. (VV’inton and Barber, trausl.), 19u7, 84-5.] 

CULTIVATION. —Seasons. — It is not pos.sibk' to obtain returns of the 
area under this crop, nor of the extent of the traffio in the fibre, since it is 
placed under the heading " other lilu'es " or under ” hemp.” It is usually 
grown by itself in small plots or in long .strips through fields, but is never 
apparently produced as a mixed crop proper. Throughout India as a 
whole it is a kharif crop — that is to say, it i- sown about the eommencement 
of the rains and cut at the end of September or beginning of October. It 
is thus' off the ground in time to allow of its being lollowed by a rahi crop 
in the same year. But in some parts of India it would seem there is another 
crop of san. Thus in the Thana and Kolaba ihstricts of Bombay it is 
sown in November on moist fields near tlie sea-coast, following early rice. 
The stalks are pulled up by the roots m March. Hove speaks of the 
crotalaria of Surat as sown in November. In Khandesh it is sown in 
June and reaped in October; in Kolhapur the seasons are August and 
December; in Poona, July and October. 

In the Central Provinces and the United Provinces it is a khanf crop, 
being sown with the advent of the rains, and in Bengal a little earlier, 
namely from April l.j. Roxburgh speaks of it as sown in May and June 
and as flowering in August. He tells us that Coroiuandel and Bengal 
seed were sown in the Botanic (.lardens, Calcutta, at the same time in June, 
but that the former did not commem-e to flower till October, the latter 
having been in ripe fruit in September. Hi' accordingly called the Coro- 
mandel “Winter Sunn.” In the .[in-i-Akhan, sauna is mentioned as 
bearing its 3-ellow flowers in spring. Royle (Fibrous PL, -74), speaking 
of Commercolly, says there are two kinds — one sown in June and cut in 
August, the other sown in April ; but this latter kind, he adds, is in Dacca 
sown in October. In Madras the sowings would appear to be even still 
earlier, namely Februarj’ 15. 

Thus while the mean period of sowing is about the beginning of the 
rains (or in June), san-hemp may be sown in almost any month, and 
occupies the ground from four to five months. This is an important 
feature, and doubtless accounts for the varviiig colour and quality of the 
fibre in market. It seems, in fact, of \'ital importance to bear this in mind, 
in view of future efiorts at extended production. It is difficult to believe 
that, as with rice, so with san, a wide range of sowings could be possible 
unless the plants are accepted as repre.seiiting different races and hence ven 
possible- different Cjualities of fibre produced after eenturies of adaptation 
to various environments. In fact it would seem fairly certain that these 
climatic conditions, though they cannot be identified by the botanist as 
separable varieties or even races, are nevertheless industrially ^ quite 
distinct. To grow a rahi crop during the khanf season or rice versa may 
be to destroy entirely it.s distinctive merit. This subject has not as re 
received the degree of atteiitiou that it deserves. We have been content 
to read of special qualities of fibre without anv attempt having been muu® 
to ascertain whether these are due to superioritv in stock, to climate, w 
seasons of cultivation or to method of preparing the fibre. It 
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seem from the Calcutta experiments that all the forms hitherto grown 
from seed procured from such remote localities as Vizagapatam, Jabbalpur, 

Phillibit, etc., have resulted in plants of varving stature, size of flower, 
i etc., but in no structural departures that could ju.stifv even varietal 

' positions being assigned to them. 

So/7. — When grown as a fibre crop it requires a light anil not necessarily Soil, 
i a very rich soil. It cannot be grown on clay nor on inundated lands. It 

I flourishes on moderately deep and fairly retentive soils, .such as those used 

I for irrigated crops. But when rai.sed with a view to soil-improvement it 

j might bo grown on almost any soil. The practical experiments that have 

: been performed would seem to show that when cultivated ou too rich 

soils the merit of the fibre deteriorates. Wis.sett, for examjile. remarks 
that it will not grow at all on clay sods, that on rich soils the fibre becomes 
■ coarse and on high and dry soils it is best of all. On the other hand 

; Roxburgh, speaking of f. and of the North Circars, affirms 

I that strong clay soils suit it best. 

Green- manuring. — The Cultivators ot India have all along recogni.sed 
this plant as a useful aid in soil-improvement. It may for that purpose 
(more especially when employed exclusively as a green manure) be grown 
on all sorts of garden soils and rice-fields, cspeciallv if infe.?ted with 
weeds (see Vitis, p. 1116). For this purpo.se it is usually uprooted when 
two to two and a half months old and then ploughed in. especially when 
followed by potatoes. The cultivators regard renovation in this manner Pruterablu to 
as preferable to a manure of one to two inauiids of oilcake per acre. It 
is therefore surprising that the practice is not more general. Early 
ploughing is of course involved and more labour than is customary has 
to be given. Mukerji (A'oles oh a Tour in the Jute DiatricU) says : — 

“ The cultivators were asked why they did not grow «(m-hemp more largely i ibipctions 
as a rahi crop and a preparatory crop for the jute when they thein.selves asserted t.i it-s 
that by doing so they got two maunds of jute more per hi'jha. They replied ' 
that they must grow kalai and other food-crops, and that one special objection 
to the «an-hemp was the retting of it produceil a most filthy stink which was 
unbearable to them, and as them is water only in tanks and kli<ih at the dry Rettms; 

Mason when ean is retted in this district, fish die off if rettmir of ran is done oiIensiv.>. 
m the tanks and other places where there is fish. Owing to tliese objections, 
they cannot grow san-hemp exten.sively, but the cultivation of this useful crop 
IS evidently extending. Kalai and mustard are the standard rabi crops here, 
but a good deal of aan is grown chiefly with the objeit of benefiting the suc- 
ceeding jute crop. 

'* Why a short variety of san (called ghati) should be chosen for feeding cattle uhitti v.wi. ty. 
and afterwards ploughing in as green manure does not appear clear, d’he taller 
variety, though better suited for extraction of fibre, also seems to be more valuable 
for raanurial purposes, as it has far more organic matter in it and the root residue 
must be also larger. The raiyats recognise that the growing of the larger variety 
for fibre also has a beneficial effect on the soil.” 

Tillage. — (S'a/i-hemp is most in favour as a natch crop. The seed is Tillage, 
sown thickly, hence the value of the crop as a wecd-e.Ktenninator. In some vVced-kiiier. 
reports as much as 80 to 120 lb. ot seed to the acre are spoken of. in others 
10 lb., and in still others half that amount. The plants should be from 
■i to 1 inches apart each way. Mollison (Textbook Ind. .bfri.. iii., 226) 
observes that a luxuriant crop cannot be grown without cnrelul tillage. 

Quick growth is necessary whether rai.=ed for fibre or as green manure. Quick Growth. 

-A smooth friable bed is, therefore, required, and this can oulv be obtained 
py ploughing and repeated harrowings. The seed is ueuprallv drilled Driu-sown. 

W July; in the Deccan with a four-coultered drill, first lengthwise then 

-Ifi.l 2b 
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THE SAN-HEJIP PLANT 

across the field. The drill coulters are 12 to 11 inches apart, and tk 
double drilling secures even distribution of the necessary heavy seed rate 
(about 70 lb. per acre). If the seed germinates properly, no further 
culture is requireil until the crop is ploughed in as green manure or reaped 
for fibre. " 

Diseases and Pests. — \'erv little is known regarding the enemies of 
this plant. Maxwell-Lefrov (Ai/n. Jouni. lud.. i., pt. iii., 187-91 ; also 
Memoirs. Deft. Agri. hid.. 1907, i.. 1-58, etc.) gives particulars of three 
moths, the caterpillars of which often do much harm to the crop. 

Harvest. — It is customary to read that the crop is harvested after the 
flowers have appeared, but in certain localities the plants are left on the 
field until the fruits liave begun to form, and in some instances even until 
thev are ripie. “ The finest, strongest ami best fibre may possibly be got 
from plants which arc not dead ripe, hut verv good fibre as well as seed 
are got from a ripe crop ” (llollisoii). In most cases the plants are 
pulled up by the ro(jts. in others the .stems are cut with a sickle close to 
the ground. Thev are left on the field tor a few days to allow of withering, 
and are then stripped of their leaves ; these are regarded as a necessary 
return to the soil. The steins are tieil into neat bundles that may be 
easily handled, each containing not more than 100 stalks. The bundles 
are then preserved for two or three weeks until they are thoroughly dried, 
and the remaining loaves and seeds are thereafter thrashed out. But as 
with jute so with san fibre, much difference of opinion prevails regarchng 
the nature and e.xtent ol withering neces.sary before subjection to retting. 
Mukerji {{lamlhook It'd. .Iqii.. 807) says that in the damp climate of 
Bengal stacking before netting injures the fibre. Stacking is therefore 
very little pracfiseil in that province. 

Separation of Fibre. — The diied bumlles are tied into larger bundles, 
thou placed in pools of water and weighted with stones or logs of wow, 
until they are completely subiuerge<l, much after the fashion detailed 
regarding jute, only that since the steeping takes place usually in the 
hot months, a perioil of five days is ordinarily sufficient, but in cold weather 
eight or nine days may be required. In some instances retting in damp 
mud on the margins of tanks or lakes seems to be the system followed, 
in others complete submergence in water is deemed essential. By some 
writers stagnant water is condemned as destroying the colour and lustre oi 
the fibre, running water being ailvocated as preferable. But this seems 
a mistake, as longer rettins would certainly be required in running water. 
It is also sometimes customarv to set the lower and thicker ends ot ® 
.stems into water for tweiitv-four hours, so as to secure for these a longer 
retting than is necessary for the upper portions. In deep water longer retting 
is required than in shaliow. In Salsette there is said to be very little 
and this cin'uin.stance is claimed as the reason of the superiority o 
fibre there produced. In many localities the complaint is made 
sufficient w ater does not exist at the harvest season to allow of an exten 
production. This difficulty, it would seem, might be easily and coiivenien 
disposed of by drying the stems and stacking them till a more 
season. Districts with a limited supply of water are those where stac^ 
would he easy. The stacking of hemp is moreover believed, if anyttunr’ 
improve the fibre, and should be tested with .sa/i-hemp. 

The process of stripping and washing the fibre is very similar 
pursued with jute, but more difficult and laborious. The strips o 
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are repeatedly beaten on a stone with a stick, then lasho<l on the surface 
of the water. This beatine an<l lashinjj mav have to be rt'peatod two or 
three times before a thoroughly clean fibre is produced. Thi' hank of 
fibre is now wrunc out. to remove the water, twi.sted and folded into a 
jiarticiilar fasbion, and liuny out to drv and bleach. It is then jilaifed 
threefold into a tail, and in that form is usually seen in the market, but it 
has often be(‘n urtted that it would be ailv'antaue()us to discontinue the 
habit of plaitme the fibre. It will thus !»' noted that reuariline I'ach ainl 
every .stace in the separation and cleaniii" tliiu'e is as ureat a dis'erocnce 
of opinion as with mo.st other aspects of the industry. 

If required for textile purposes, however, or even for the sfi ine employed 
in the construction of fishing-nets, it is opened out an<l combi'il or crudely 
scutched. In most of the reports furnished in Europe roiiardinu tins 
fibre its shorteomimrs are attributed to inconqileti* or e.xcessive rettiiiy 
or to imperfect cleaning, breaking and scutching, never to inherent defects uf. in-.i 
in the tilire itself. The loss between washecl and .sentched fibre is about ' ‘ 
oiie-tliird the weight. Hence the difference in ]trice offensl does not. 
as a rule, tenqit the growers to go in for mueh cleaning. 

Yield and Price. — It is generally said that the fine.st qualities fetch Price, 
in India about one rupee for five pounds. .\s met with in the bazars 
snn fibre occurs in tangled masses of a dull greyish or greenish-white 
colour. An offieial of the Calcutta Cu.stoui House, to whom an application 
was made for information regarding the trade in Indian hemp, furnished in 
1901 many useful particular.s. The be.st country hemp eome.s from Bombay Grades, 
and is called Rajpore or Dugagiuldi : it is about four feet long and fetches 
Rs. Iti to 18 per cwt. The next best is the Jabbalpur, the value of which is 
Rs. 11 to 13 per cwt. The third grade is Phillibit and the last the Bengal. 

The exports are rhiefly in the most inferior stuff. In Mps>rs. Lie & 

Christie’s Movthhj Circular quotation.s are made of .Vllahahad. Jabbalpur 
and Bengal hemps, and these would seem to average from 1 4 to 13 .^hillings, cri.'.’ 

But a particular shade of colour is dosireil. ami pan-els wirh that ei.ilour ciour. 
fetch higher prices, irrespective of strength, the object being to allow 
of admixture with Russian hemp. Mollison rci-onls the yield of an 
e.xperimental cultivation in Poona. The dried .st.ilks .scaled lb. 

and the cleaned fibre 520 lb. per acre. Hukerji give.s the yield as Yield. 
2<HI to 1.200 lb., or an average of filO lb, (8 mannds) per acre, worth 
Rs. 50. A sample examined at the Imperial Instituti> in 139() was valued 
at £15 to £lfi a ton in London. 

Properties and Uses of San Fibre. — For results obtained bvtheearlv 
experimenters ron.snlt the DIrtionnri/. Although the Indian factories use a 
fair amount of san in the production of the rope and .string generally sjiokcn 
of as country-hemp, littli' or no jirogres.s has ln'en made to place the ])ro- 
duction on a sonml basis. Madra.s ami Boinhav might eai h have an 
industry, which if it did not rival the Bengal jute trade might meet some 
of the markets for that fibre and supply a want for an article of a .-liglitiv 
nigher (|uality. It is indeed surprising that this fibre has not by now 
o"i'omc an p.stablished and valued feature of the commerce and indiistrv 
of India. Some h'w years ago. as co-author of a .->niall hook on the I ifhan 
Fibres and Fibrous Suhstauecs (Cross. Bevan. King and Wart. Ls-^T. gs -giOi. 

I wrote. “It is impo.'sihle to urge too .strouglv the claim' of this mmh- 
ocglccted tilire -a fibre which M.-ems to have suffered 'cvcrclv through the 
iiMuense success of jutc oh'i iiring for a time the propcrric, ol ail other 
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bast fibres.” During "the Colonial and Indian Exhibition numerous 
inquiries were made as to why it was that so little of the better qualities 
of «an-hemp were procurable. Mr. Collyer and several other brokers and 
merchants stated that their only difficulty in pushing the trade in son- 
hemp was their inability to procure a uniform and a large enough supply.” 
Dunstan {Im'p. Inst. Tech. Repts., 1903, 70) similarly observes, “ Tke 
literature on this fibre is e.xtensive, betokening much interest in its 
qualities, but up to the present the material has been exported only to 
a small extent.” Two sets of samples were sent to him for examination, 
viz. from Burma and Calcutta. The results of the chemical analyses of 
these are given, and it may be said that the ash in the Calcutta sample was 
considerably higher than in that from Burma, but all the features brought 
out were regarded as indicative of high quality. Microscopically the ultimate 
fibres were found to be rather long — 5 to 8 mm. — and seen to end abruptly 
instead of tapering, while the walls were rough and irregular in outline. 

As to the utilisations of the fibre, these may be briefly stated as identical 
with those of true hemp — namely the production of cordage and canvas, 
the waste or tow going to the paper nulls. But in India by far the most 
important use is the employment of saw-hemp for the cordage of fishing- 
nets. In this comn^ction it may be mentioned that Mr. V. P. Eibeiro, 
Sub-divisional Fore.st Officer, Bassein, West Thaua, contributed to the 
Eeporter on Economic Products a most interesting account of the deep- 
sea net.s used by the Koli fishermen (since published in the Agri. J/dg., 
1905, No. 7). These are huge traps 160 feet long and 70 feet in diameter. 
They are constructed entirely of .sow-hemp, and may cost as much as 
Es. '-’.50 each. The me.sh decreases from 61 to J inches progressively, from 
the mouth to the apex of the net. The fibre is carefully tanned. The 
repairing and tanning of the net cost about Es. 8 a mouth. The inference 
from this is that the fibre is onlv durable under sea-water when fuln 
tanned. The woodwork of these deep-sea nets, it may be added, is prc" 
ferably that of Aflino coi-RifolUi. Throughout India fishing-nets are 
largely made of son-hemp, though not exclusively so. Those of Karachi 
are chiefly rnodor or akanda fibre (Calotropis gigantea, p. 207) and tjwsc 
of Assam and Eastern Bengal rhea fibre (Boehmeria nivea, pp. 116, 157)- 

TRADE IN SAN tlEAlP.— As already observed, nothing of any 
can be said authoritatively regarding the extent of production or utilisation 
of this fibre, since it is not separately recorded in the Trade and 
tnral Statistics. It is grown in cverv province, and nearly universally ns 
by’ the people of India. It seems probable, however, that of the expo « 
to foreign countries shown as “ Eaw Hemp” of Indian produce, a large 
proportion is san. The oiilv other fibre of imporfanee (and that one o 
comparatively recent origin) is indicated hv the exports of Indian 
fibre (Sisal hemp). Of the imports of raw hemp the major portion is 
doubtless Manila (.Miisti fe.rtili>i), and lastlv of the imports of enp 
manufactures the major portion is doubtless canvas and rope of Russia 
hemp. The traffic under these headings may be here exhibited 
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1876-7. 

1886-7. 

1896-7. 

1905-6. 

1906-7. 

Raw - . 
Manufactured 

. . 1,33,990 

3,108 

1,71,795 

42,623 

2,93,157 

69,930 

6,52,777 

45,066 

6,94,623 

32,330 

Totals 

. . 1,37,098 

2,14,418 

3,63,087 

6,97,843 

7,26,9.73 


Tt will thus he observed that while both the exports and the imports 
lia\e inereas('d very considerahlv within the past twonty-si'ven vears, a 
scrutiny of the details reveals the fact that the most important improvc- 
nient has taken place within the last six or seven years and is due mainly 
to the expanding sup])!}’ of Indian Aloi' Fibre (see Agave, II- 5). 


CROTON TIGLIUM, /.fun. ; FI. Hr. hid., v., :ht:! ; Phanimnij. D.E.P., 
/wi., iii,, 281-6 ; Gamhh, .Man. Ind. Timbr., 19(I2, (ill ; Ki’i'Honni \i k_e. ii., 617-20. 
The Purging Croton, jaiia-juilu, jitijiiul, Lanuhiiihdla. jnindl-ijotn. iii'fidl, Croton. 
ru’rvdlam, kanaka, bon, dand. etc. A small tree met with under cultivac.ou 
throughout the greater part of India ; said to be naturaliseil in Fastern 
Bengal, Assam, and elsewhere. 

Gamble states definitely that it is not indigenous. It was apparently fir.st 
described by Acosta in 1578, ’and siibseqiiontly by Rheede in 167'.), then by 
Rumphius in 1743. The purging croton grows on the poorest soils, such as vva.ste Cultivation, 
lands, from the sea-level up to about 3,000 feet. Under cultivation no special care 
is necessary, and it will fruit in the second year. It has been siioken of as a 
shade-treo for coffee. A little of the powdered oilcake forked into the soil has been 
recommended as a protection for tea and other plants from grub and white ants. 

The nuts yield a large amount of medicinal Oil which may be administered Medicine, 
fts a violent purgative, or applied oxtenially as a powerful vesicant. -\n inquiry 
made by Prof. W R. Duii..,tan and -Miss L. K. Boole into the nature of the vesicating Vesicant, 
constituent resulted in their obtaining “ a small quantity of a yellow oil which, 
after a time, became a transparent resinous mass, inten-cly active and burning 
without ash. It was found that rr /. n..;. u-c-i owed its vesicant properties to 
a small proportion of this resin, to which the name of 'croton resin’ has heeri 
provisionally given ” (Imp. Inst. .Journ.. 1896. ii., 264). It is said that croinn 
oil is used by fraudulent manufacturers as an adulterant of tincture of iodine. 

[C7. Brit, and Col. Drurjq., I'lOl. xl., 176.] The seeds have .similar properties to 
the oil and are fairly largely used by the Xatives of India. Kino-liko exudation 
lias been discu-'sed by Hooptw (Bept. Labor. Ind. .Mus.. I'.iOo 6. 34‘. Mo.ssrs. 

Hoarsen, Squire & Francis say that if the London [irice be taken as 25.s. to 3.7s. Trade, 
per cwt., the freightage, insurance and brokt'r.s’ commission would have to bo 
home by the shipper. It is better to express the oil before transit smee much 
IS lost on the voyage. For kino rco Pterocarpus Marsupium (p. 90S). 


CUCUMIS, l.iini.: fl. Hr. Ind.. \].. (rV.t-'20 : DV., Orb/. Cult. Pliinls, 
2-58-62: Coouiaiix, Df'.. Monog. Phanrr.. iii., I7!t 507 ; Cooke, Fl. Pns. 
Rarnh.. i.,53I- 6 ; Duthie, Fl. Upper. Gam/. Plain, i., 371—4 : Praiii, Hem/. 
Plants, i., .522-3 ; CucrKBiT.M'E.E. A genus of climbing horbateou.s plants 
which embraces twentv-eight species, of whieli more than half am 
tecogni.scd as -African and only three or four Indian. It is noteworth v, 
however, that of the Indian forms, two are the Melon and Ciieumber 
b'CDiiomically very far the most important of all) and the third is f. 
frii/oitii.s, Poxb. — a truly tvild plant, never cultivated nor its fruits eaten. 

C. Melo, Linn . ; Duthie and Fuller, Field and Garden Crops, pt. ii., 
*^l.pl. 1; Sweet Melon, kharbuja. l.arbuz. kharmuj. tnrhui. damtrn. rhibi'ula, 
guihro, zagliHn, snrda, rrllnn-rerai . inubnn- pandu. renw. etc. 

Most of the early travellers speak of the h,~;t melons of Inilin being grown 
from imported seed. The Umporor Bab, r luake-., in la* r. no lOotition ,,f Indian 
fflalons, but extols those of Samarkand. So also m .Vkbar'o time none of the 
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five M.rts ^pokon »)i in the Ani-i-Akh<iri (Bl(>clmi<iun, transl , 60) were Indian- 
ciU <ire .stated to have eorne from Badakdian or Kabul. Linschoteii ( Voy. E. ItJ, 
(od. Hakl. Soc.), 11., 3r») observes that the Indian melons are not so good as those 
of Spain, and have to be eaten with sugar. T«\\ eriiier speaks of the Indian 
melons ,i.s grown from Persian seed. Firmmger {^lan. Gard. Ind. (ed. Cameron), 
mentions several kinds of melons as specially excellent. The 
liest or first class is the aarda, a native <‘f Kabul, which does not succeed in 
India ; the second 13 also a Kabul melon succe5^'<fuUy growm in India. Aitchison 
[Prod. ir. Afghati. and X.E. Persia, 48-9 ; Kew Bull . 1894, 75) is of opinion 
that the sarda failed because it was not under.-stood. The early supply con- 
SLSts of ordinary good melons, but the later, when ripened with frost, is the 
sarda proper. It is covered over and left to mature slowly. Some 5arda melons 
sent to Kew in 1894 arrived in excellent condition, and from the seed thus 
obtained good Iruits were grown at the Royal Gardens at Frogrnore and else- 
where. It is believed that iarda melons might be exported to Europe, where 
they W’ould fetch good prices as winter fruits. d’he third and perhaps the 
finest of tlie Indian melons G the saftdah or white melon of Lucknow’, which 
is grown m s-andy h>ani along the banks or m the dry })ed.s of the Gumti. It is 
tlie size of a very large orange, flattened at both end.-^ and white inside and out. 

It would appear, however, that so far back as ISlifl the Lucknow melon had been 
allowed seriously to deteriorate, so that perhaps its present condition might 
be considerably iinpr(»ved. In The Indian Agriculturist {June 12, 1866) Dr. 

E. Bonavia gave an mtere.stmg account of this deterioration, and urged that 
efforts should” be made to improve the stock cd’ the " chitla'’’ or “speckled” 
melon of Lucknow 

The 5Ielon from an agricultural point of view js the mo.st important species 
of the genus i uenn*i^. and is extensively cultivated for its fruits on the sandy 
banks of Indi<in rivers. So ^o<.ui as the water has fallen from the white sandy 
banks of the (.lange^ and Jumna, for example, pits are dug and filled with manure 
within which the mel.*u-='eed i.s deposited. These pits act as forcing-beds and 
are protected <^L^unst ."aml-dritf hy gi*ass and thorn hedges constructed around 
them. Less rn<uiiire i^ re(juiivd when the silt of the n\er is of fairly rich quality 
and cont.uns orLOinu' matter. S«»mefeimes, as at Ahiriedabad, the plants are sown 
m trenches inste.id ot pit.s. 'I'hey continue to fruit as a rule from April until 
the ri-^ing of the wati'r in June ovcrwliclms and <lestn>ys them. A popular 
ac(’()unt of the Indi.in melons may be found m Indian Planting and Gardmj>^ 
(Oct. 3, 1904), and interesting doscnptuuis of the growth of melons on the floating 
gardens of Kashmir are given by Moorcroft [Aiiri.-Hort. Soc. Ind. Trans., i.> 
by Rivett [Assess. Rept. Mir Bahri, 1808, Mi), and by Lawrence [Valky oj 
Kashmir, 34.5-8). 

The flatteneti and elliptic seeds yield a sweet edible Gil. Semler says the 
ciuantity they contain is about 39 per cent, and that a considerable trade in it 
exists from the Chmese port of Chefoo. It is a light thin oil, which dries slowly 
and in addition to being eaten is employed in the soap industry. According to 
Semler a considerable quantity was formerlv exported from Sierra ^ 

Lagos, but the low prices offered have killed the trade [Trop. Agrik-, b ' , 

li.. .52.5). The seeds are also used as a cooling Medicine, though it is doubtl 
if those of the various species are distinguished. In fact the seeds of <- ■*'* . 

are commonly sold all over India as a cooling medicine in admixture j \ 
of i'. yivlo. cat Mfeni Hcamt rerifera and f'ift'uiias vntgftriff. - ® 

seeds are also commonly used as a flavouring ingreilient — bhang-massald- I /■ 
Cannabia sativa, p. 258.] 

Pests . — Particulars of tlie cultivation of Afghan and Baluch melons in t ® | 

L(rwer Provinces, together with a description of the life history of the i 

some melon-fly, may be found in Jas. Cleghorn’s most useful P^P*''. '! 

Agri.-Hort. .Soc. [ml., n.s , IS'.fl, ix., <i3-«2). The melon is also attacked. ‘ 
other cucurbitaceous fruits, by asmall red beetle. [Cf. Ind. ilus. Notes, i.)P ■ _’ 
!t2-3 ; iii., pt. V.. 57-8; iv.. pt. i„ 32-4, pt. ii,, !)2-3.] The wood-ash 
tative. usually adopteit by the Natives, must be detrimental, and probd^’^J' ] 
Irame would he found more effective, since only the young seedlings sun ; 
a ruif‘. ‘ 1 

(a) Var. Moraordica, »osb . sp. ; Duthie and Fuller, l.c. 50. pi. xhx. ; ; 

Agri. Cuttack. 1803, 110. The p/t«f or pfiiin/, p/ahi, iur/ira (unripe I, /«h. 
pitldn-kiii, fhiikhirii hnivey. etc. Mentioned as j, booth in the Tnlref tenere ■ 
accordmg to Plutt lias a Sanskrit name, orvaru. Although now redutt 
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THE CUCUMBER 


CUCUMIS 

SATIVUS 

Cucumber 


botanists to a wirioty of yivt» tin' fruit oylmdrn-al, smooth (intt tinted), 
mottled yellow and ^reen and more like the ciwumher, except that it is b'ss 
hcabroiis and larger. There <ire several di?'tiTU-t t<»rrn'' met with in the h<it and 
rainy seasons. It is eultiv.ited in cotton or iiiai/,e field.-', etc., here and tln'ro 
throughout India. an<l when the trnit ha.s Imr.-^t, which it <loes spontaneously, 
the flesh is nnudy but not ^ueet, tliough palatable when eaten with ‘^ugar. When 
\oung the fruit is a good substitute for the eueumb(*r. and htrhni is in fact a 
valuable \-egetHi)le. 

(fi) var. utilissimus, ffoxb . sp ; Duthie and Fuller, l.c. li., 55, tt. hii . liv. The 
kdkri, kdkiir, or kdnkur, kukri, dosrau. viUiri^ kakkan'k, kuhidt, kukdi. farkukdi, 
takhva, iarashi, etc. This melon approaches the ciuumbt'r. Aei-ordm 
Buchanan-Hamilton {Skit. Acc, Dinaj.. 1833. liMi) it is the fifth most me 
fruit. It varies from short oval to elongate (sometimes three teet n; * J' 

WTien young it is covered with soft dowui and is pale green in e<tlouT>^ 
age changes to dark green or white and bright orange when fiillv'' nUia, etc., 
cultivated in Bengal, the Ignited Provinces, the Panjab and Weste,y ^er 
during the hot weather and the rains. It prefers a <li*y. loose. <>/ 
manuring the ground should be laid out m beds an<l three ttu it 

tliree feet apart. Being in season long before the cucumbe^ loug i it is 

is much eaten by Europeans as a substitute for tha-l it ' VkV 

somewhat insipid. Kakri is moreover an inniortaut arriiVV. , T * "ben 

poorer classes during the hot months. When luilt-grou/f.'*;''"^’ ground to mea ; 


Kakri. 


('ultu.iLiou. 


poorer Cittsscs uLu-mt' txic nui. iiioinns. m-n naii-arow^^ ,. , 

h , . ^ ^ '1 iftedicine. or in larnns It 

ripe eaten raw or in curries. The seed'' are ‘ ' 

the oil expressed from them is used with f<»od. in ’ * 
seems probable that some at least of the fornl^ 
cucumbers should in reality be placed under the J |j ]•* . 

C. satlvus, Linn.; Duthie and Fulleij^*“'- -t/'"'- 1893, 115 ; 
Rept. Agri. Stat. Dacca, 1889, 47 : N. N. rnuherehri, 

Firminger, l.c. 169. The Curuinbor, khira.^^"'^' 
dozakaia. sante 

There seems to uo iio «.aoi.iul tnat out? /. ...i,.,. .jj 

cucumber was in Xorth India, and its cu'jp jiff,..,,,, ifitlini ii" 

ancient classic times of Asia. Rovle's acutrna.m^ .7 f ^’ 7 “ '• 
Tviimor.*. C3‘i 1 • \ • * ocuiar iiauRj' {uir-diu, p'lhori-iu^drciufin 

Kumaon to bikkira) is in no important ostituto for t (///„^, /jim B t 

though It has distinctive vorn.n namos for tho cucumber as^tatcd hv 
etc.), and is collected and used as a sii' a Furonein ciilti vu i.m , 

^ '‘T' i" **>« and etymological Consider i- 

isof Southern . 4 .sia. a. an, I his editors Schrader and Engler, 

tlil’ account . . cueiiinber. the melon and the emurd to tho 

— it may be said that i as water <ind oil bottles. [C/. 


kagi. trapusha. sukd-^a. 

1 j 1 . .1 . atnation can be traced to the mo.st 

to be no d,iubt that one a/^.. U plant wild from 


Cucumber 
or Khfra. 


nabitit. 


gourd to tho 
Cucurbita, 


refer most of the early names for the 

' «>'‘'“'«6ers:— a creeping field plant of the 
^ There"fr^T*“^"^-’ ?! The former has small 

hot wltht ‘T S'>'™ m drills in February or 

I * u ; ? g^'^den climber le latter or rainy-season varieties have niiich 

M^rS "r creamy-white, changing to riisty- 

iarge^fr7't^a ''’w-T 7 '""i , >y-sea.s»ri varieties are tile most common, b, -mg 

hroTO when ^CL^uri), dar eans. The hot-season forin.s are also, however! 

Pate77i v ./"JJ The rail urries. (fathered in a voung state they arii 

oaUtftho’r v-nstitute a .'ma-h- 

generafiv b T'' pickled and eaten in that form 

prized ' nail that the gWAun ..f India is the hot-seas, ,ii f,. 

hw m they are also \ -^^hat (ioubtful i\ Atufurin of tho We-^t I 

ou d thus seem fairly certain 6206) has described a speeial form of cueimd>cr 
mntiv,tH and not the some' 

.1!^ * ' Hooker [Bot. Mag.., t. 'hree sowings 


Porros. 


rin 
Tidies. 


that seem7nr'''; '““T •■’"''“‘g'* ‘‘f'' U''ially made, namely at the 

In^i 1 ? tukkim. and at the end of .March. Tim .socsls are 

end . *^ot-"'eather supply t 'tH^ being one foot apart. In .Irv soil, water ,, 
along bothf'-’ /'a nuil'Ue am .suh,e.)uent|y every ten days, hut ict t,... 
given ^ ™ ‘b tb'’*"' " 1 th little care, and are alw.ic-, 
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WILD CUCUMBERS 


CUCURBITA 

Squash and 
Pumpkin 

yielding a good crop. Tlie creamy-white kind {“ White Turkey ”)is regarded as 
one of the best forms. European cultivation has recently completely chmged the 
character of the plant met with in Indian tov\-ns. [Cf Ind. Oard., Dec. 21, 1899.] 
Still it is a curious fact that althouch the cucumber is now fully acknowedged 
to be a native of India, most of the fine English forms cannot be grown in 
that country. 

Karit, C. tpigonus, Roxh., FI. Ind.. iii.. 722: also C. turhinatus, Rod., 

Katvel. 723 ; Pharmncor/. Ind.. ii.. (35-7 : Kartiker, Pois. PI. Bomb., in Joun. 

^Ppmb. Xat. Hitt. Soc.. viii., 99-10(3. pi. C. : Duthie, FI. Upper Gang. 
Plait, '’-.ci-, 373 ; Prain. Beng. Plants, i., 522 : Cooke, FI. Pres. Bomb., i., 535; 
C. psen 'do-roloci/ntliis. Royle, III.. 220, t. 47, f. 3 ; C. pubeseens, WaU; 
Poyle ; L etc. The katvel, karit, parn-budinga, pulcha, puchcha,his- 

luniha. bisla, mbhi, etc. An annual or perennial climber not cultivated, met 
\vi’;h throuffbc the greater part of the drier upland tracts of India, 
Afghanistan an d Persia. 

The name Indr 'lynn sometimes given to it more correctly denotes Cltniiln 
f tiini yiitliix. but I . strongly suspect these two plants, and also the so-called wild 
statesof HaHriix H />niilr)hav 0 been much confused by economic 

a-ad even by some bot. ■anic writers. The character of simple bifurcated tendrih 
w ould, if rigorously applid^d, almost of neces.sity involve the transference of one-half 
the sheets in most herbai '■ia from to f'liriimls trigtnm. 

Indeed, all the examples \ of woth small deeply dissected leaves 

have simple tendrils, and cai w with difficulty be separated from rueumis ptniio- 
ruiofijiithiH. Roijtr. It is neci essary to draw attention to this circumstance smce 
the properties of the karit do no.'-I differ materially from those of the true loiocyniK 
But the plant of the sandy dese'rts is very different from that of the Himalaye, 
and there may be two or more sj- 'ocies : but if so, then they have been very m- 
differently described and identified ’. Roxburgh pointed out that his c. trigei‘«» 
resembles very much < . Vt-it,. tnn: . ' rr,/ and Prain 

is sometimes considered the original s<.nirco of the melon, and may equally be a tonn 
of that plant which had become feral. 

The seeds yield a fi.xod Oil by boi, mg, which is used in lamps by the poo™ 
classes. The pulp of the fruit is bit. '■or and similar in quality to Coioeyp • 
It IS not, however, possible to ascertt'im definitely the exact industrial » 
medicinal value of this species until the ambiguities above indicated have bee 
removed. 


D E.P., 
ii., 638-4f J. 


Water i md 
Oil Bot ties. 


CUCURBITA, Finn. : FI. Ind., ii., 621-2 ; Cooke, FI. Pre«- 
Bomb.. 1903, i., 547; Duthie, FI Up'p -Gang. Plain, i., Zll ■ Bram.Berq. 
PZanfs, 1903, i., 524 ; CucuRBiTACEdi. 

History' — Considerable confusion appear; i always to have existed as t ^ 
history and nomenclature of most cucurbit aceous plants. It seems pm 
that European pre-Linneean names are suggestive of the first uses to wIM 
fruits were put. but can hardly be accepted as separately denoting ™,. 
cenera and species. Thus, for example. Plix..y (Hist. Nat., bk. xix., ch. ) ^ 
serves that cucurbitaceous fruits had long betm used as 
day were just commg into fashion as water-pitch ers at the baths. Helm 1^“ 
unrl Haust, 6th ed., 304-1-t) derives conjeci uraily f nxiA •« , 

from camera and corbita. low Latin words, tlieone meanmg « 
the other a basket (Germ. korb). Hence perhap s the remark Colu^ha ' ^ 

Rust. (ed. Gesnero. 1773), xi., 3. 49), these fruits, are well suited 
as vessels.” Incidentallv it is worth notmg tha.t many of the early 
recovered from the Thames, Tiber and Seine are obviously “odell^ 
bottle-gourd (r.,.r,c and some of the bottles ^0“ J” 
wines are to-dav of that shape. It is thus not .surprising »: 

times applied to i sho.dd have to bo transferred ‘o jes of 

or vice versa. Still more frequently are the various ^ 

, „. „rnifa confo.mded one with the other and their vernacular 
countries interchanged. Brief botanic diagnose for the purpose o‘ 
distmction become accordmgly almost imperative. ' 



CUCURBITA 


RED, YEU.OW, AND WHITE GOURDS pepo 

Vegetable Marrow 

C. maxima, Duchesne, ; 11. Br. Ind., ii., 622 ; Bentliaiii, Rev. on D.E.P., 
Cenni storici of Targioni-Tozzetti, in Jmirn. Roy. Hort. Sac., 1855, 116 ; R-. 638-40. 
DC., Oriy. Cult. Plants. 1881, 219-57; Asa Gray, Sc/e«<. Papers, 1889, i., Squ^h- or 
.‘5.32-41; N. N. Banerjei, .lyrl. Cuttuck, 1893, 116-7 : Cooke, FI. Pres, 

Bomb., 1903, i., 517 ; DutinV, FI. UprterGnny. Plain, {..‘.Ml. Squa.sh-gourd, 

Yellow-gourd, Red-gourd, Rpanish-gonrd, Turban-gourd, etc.; Inl bhopali, 
kala-bhopala, hailaln, hititakn-khant, hrh'i, lookm kudu, yaduwa, pushini, 
gummadi, erra-yumtnadi . mnttunya. kumhahi, .shwe- pay-oii . etc. X plant with 
five palmate leaves, having the lobes rounded, the sinus narrow, and the 
petiole nearly as long as the blade, but not prieklv ; fruiting peduncle round, 


smooth; corolla lobes curved outwards; calv.v segments lanceolate-linear. 

Duthie suys tliut the evidence obta.iiit‘d from historic research favours an llabiUt 
Asiatic origin for this plant, C. Sprenger (Bull. Tosc. Orh’c., 1S93. 333) savsa 
wild form, <■. has been found in the Himalaya which is 

supposed to be the parent of all tlie largo-fruited gourds in cultivation. \('j. Kew 
Bull. (add. ser.), 1900, iv., 1*20.] Asa Gray is disposed to accept it as American* 
and in support of th.it opinion mentions that its name ••Squash” is gVinerican. 

It produces the largest known cucurbitacoous fruit: examples weighing as much 
as 240 lb. have been rec'orded. The principal varieties have already been denoted 
by the citation above of European names. It is cultivated in most warm and Cultirfition. 
temperate parts of the globe. In Upper India the seed is sown m the rains 
and the vegetable eaten in the cold season; but in Bengal it is often sown in 
October, and Banerjei says that in Cuttack it is sown in February-March. Both 
the seeds and the Oil expressed from them are used in medicine. The fruit Oil. 
when young is used as a Vegetable, and when mature will keep for months if Vegetable, 
hung up in an airy place. It is, like most other forms of i urttrOifa. extremely 
valuable as a vegetable during camping expeditions, since it will keep for months 
and withstand severe handling. It is largely used by the Natives in curry. In 
German East Africa the young leaves are eaten like spinach. [Cf. Berichte uber 
Land'Und Forst.^ 1003, i., 410.J In Assam tho yoimg leaves of i\ fVpo are 
similarly eaten as a pot-herb. 


C. moschata, Duchesne; Duthie and Fuller, Field and Garden 
Crops, pt. ii., 5?S-h, pL Iviii-lxi. The Musk-meion, Melon Pumpkin, 
sitaphal, saphari Ichumra, mitha-kaddu, kali-dudhi. etc. 

Leaves as in the preceding, but very often marbled with whitish blotches ; 
petiole hairy but not prickly ; fruiting peduncles angular and furrowed ; calyx 
segments of the female flower large foliaceous. The Musk-melon is described 
in the Ain-i-Akhari (Bloohmann, transl.. 04-5) as distinct from the melon, so 
that it appears to have been known in India from fairly ancient times. Baber 
(Memoirs, 1519, 328), for example, m his des'-ription of the citron, compares it 
with the Musk-melon. There are two primary forms of this plant, one bearing 
smooth and the other fluted fruits ; the former is oblong in shape (#'. monpiintn 
proper), and the latter a flattened spheroid (f. wWopri/o. Ruxb.). 

The plant is now wirlely cultivated in both hemispheres and requires a warmer 
climate than either #. uia.ritna nr It is grown as a field crop in 

Northern India, and the yellow flesh is extensively cooked and eaten as a vegetable 
throughout India. There appears to be a small form, about the size of a turnip, 
which is grown under the names tendus (Bignor), tendu (Duab), txndu (Panjab), 
and which makes a delicious vegetable when young or half ripe. This is men- 
tioned in the Ain-i-Akbari (1500, Lc. 60) as a sweet fruit. 


D.E.P., 
ii., 640-1. 
Musk- 
melon. 


Cultivation. 

Area. 


C. Pepo, Linn. ; FI. Br. Ind.. ii., 622 ; Taylor. Topoq. Stal. Dacca, D.E.P., 
1840, l.‘59-40 ; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 170 ; 641-2. 

Sen, Rept. Agri. Slat. Dacca. 1889, 46 ; Duthie and Fuller, l.c. i., 377. The Rrimpkm. 
Pumpldn, White-gourd. Vegetable Marrow («•«>•. orif'era), kumra or 
kumara. sated kmldu. lunku. kaula. kohala. petha. bhunz/a. etc. 

Leaves .5-palrnate, sinus broati and segment pointed ; petiole as long as the 
blade, the hairs of the lower surface liardened into prickles ; corolla narrow 
towards the base and lobes erect ; eaK-x-segraenta linear lanceolate ; fruiting 
peduncle woody, strongly grooved, and marked with ridges. 
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CUMINUM 

CYMINUM 

Cumin 


THE (T^illX 


Cultivation. 


Oil. 


D.E.P., 
ii., 642-5. 


The knmni is mentioned in nmny of the ancient Sanskrit works, but f. Pep* 
and Keniitvnsft vvt'ifertt were pos'^ihly confused nr not distinguished. The 
Pumpkin is often mentioned as a native of America, though this opinion rests 
<»n Lindheimer's fih'-ervation ‘’apparently iiniigcnous." Asa dray {l.c. 333), 
cornruentintr on that, sa\s “'no wild i>pecimen ha> since been received from all 
that region (nor from anyotlier).” it is grown in vegetable gardens through- 
out the greater part of India, and is often seen scrambling over the culti- 
\ators' huts. It is nowhere, however, extensively grown, and rarely as a field 
crop. The following notes on Indian cultivathm are taken mainly from Fir- 
ininger {l.c. 171) : — In >>outh India the improved custard and patty-pan marrows 
are delicious vegetables, but they only succeed when sown in the early rains. 
They should be sown in boxes or pans at the end of May. When the fkst pair 
of rough leaves appear tlie seedlings may be transplanted into richly manured 
pits, at o feet apart, in the kitchen garden. Tlie hardier long-fruited varieties 
will succeed all through the rainy season. In Loircr Bengal the seeds should 
be sown in the open ground about the end of October to middle of December, 
and the plants must have plenty of space to trail over. The best plan is to sow 
two or three seeds in pits IC inches deep and iis many wide, filled with richly 
manured soil. If many ^eeds germinate, eliminate all except one. When the 
plants have formed about four of their rough lea\'es tliey will almost certainly 
he attacked by a red beetle, but if they can }>a preserved at this stage they do not 
seem to be liable to attack later. When they have set as many fruits as the 
vines will hear tlie flowers should be removed. The plants require constant 
and copious watering, and occasionally with liquid manure. The gourds must 
be gathered when tender, say in ^Iay~June, as they rapidly become hard and 
woody. Both Taylor and Sen speak of the pumpkin as a garden and field crop 
characteristic of certain parts of Bengal. In the Cnitfd Provinces the sowing 
of the seed mu-t not be made before the end of PVbruary as the plants will not 
live in the cold season in that part of In<lia. On the hilU, sow in April and the 
vegetable will be in season in July. Duthie says that in these provinces it is a 
garden, not a field crop From >IuMS<iurie a s<’arlet pumpkin has recently been 
reported as lirought originally from Kashmir. [_Cf Journ. Agn.-Hort. Soc. /ad., 
IbO'J. xii.. 1 16-7 ] 

As a fiebl crop in Europe and .\nu*rica tho pumpkin and vegetable marrow 
are grown !•> foot apart witli 1*2 h*et hetw«‘en tho rows. Three seeds are de- 
ptjsited in each spot, and 2 lb. p<‘r acre will thiTofon* suflicc. The yield on 
rich, well-manured vegetable smi i- from 1.7 t(» 2o tons an acre. In India 
the seeds are preserved; they yiehl a ch'ar edible oil, ^upposed to be of medicinal 
value. The use of the fruit us a vegetable is of i-ourse well known, and the 
raw fruit is said to be an excellent food for cows. The fruits of several species 
of melon, gourd, etc., are <*andied ami sold all over Indi<i both as a luxury and 
in medicine. Similarly the seeds of these fruits are largely u.sed for flavouring 
I’ertain preparations of Indian hemp, and the root for a nefarious purpose, 
viz. to make the preparation more potent {Rcjtt. Ind. Honp. Drugs Comw., i'm 
425, 491). [Cf. Produce ITorW, Feb. 1890: Planting Opinion, Feb. 5, 1898: Journ. 
iSoc. Chem. Indust., 1901, xx., 1003: Pharm. Journ., 1901, 07, 253: Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl. ), 1907, 309-70.1 

CUMINUM CYMINUM, Linn. ; FI Br. Ind.. ii., 718 ; Phar- 
niiicoi/. Ind.. ii.. 113-t); lliithie and Fuller. Field and Garden pt- U'- 

40; Duthie, FI. Fpper Gani/. Plain, 1.. ; Cooke. FI. Prea. Bonih.,y.Fl'i< 

Umbellifer.j;. Cumin, zira. j'mika, ajaji, kamnn. zlrd, ziya, etc. This plMj 
is more or less cultivated in most provitiees of India, e.xcept Bengal and 
Assam. There is. however, fairly conclusive ev ideuee that it is nowhere 
indigenous, though in bevoral districts it would appear to be so far natura ■ 
ised as to have been regarded as " wild ’’ even bv competent observers. 

History — Considerable confusion exists in Indian publications through the 
vernacular name zird or jird being given to both cumin and caraway (see Cariiffl 
Carol, pip. 283-4) A Minilar nn.'^taki* is made with regard to Mueiiu 
Black Cumin ({>. Ml). (Tiu* authors of the Pharmaiujgraphui 
that lira <*r jirana, the Sanskrit names for cumin, as well as the Persian ^ 
or zirrh <iiid all tlie Indian wrnacular names, appear to be derived from the 
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CURCUMA 

THE YELLOW AND 13LA0K ZEDOARIES caulina 

Arrowroot 

jri tiud to iillude to the digostuo ]>rupertieb ol tht' «eeds). The true euiiuu is Substitutes 
generally regarded as a native of Hgypt or of the MediteiTanean regions, and 
according to Seinler {Trop. Atjnk , 11H)0, ii., oS4) tlie ht‘at sort conies from Malt.i. 

The Instorical records of tlie use of iMiinm go hack to early tiuiev*'. Ft was a 
coniinon flavouring spice during tiie 17tU century in Knghind. as it still is in 
Gormany ; it was extensively ein])loyed all over inedneval Kuropo and was 
known oven in the dark ages. \\ itli the Greeks its sioall size originated a pro- 
verbial reproaeh — kutnirioprintfs (eunun-skinnmg). It is rclerrcd to in very nuu*li 
the same sense mSt. Matthew, xxiii., '23. In Europe, howewr. it has been dis- 
placed to a very great extent by caraway, but is largely us<hI throughout India. 

The seeds (fruits) afford from 3 to 4 jier cent, of an oil which has the sp. gr. of 
0 Ul to 0’ff3. The oil is chiefly employed in Europe m the niunufaeture of liqueurs, luiui ms. 

[ty. Gildemeister and Hoff’niann, Volatile llMHK r»44-o.J In India consider- 

able imjiortance IS stdl attached the medu inal [»ropertie>s of <'uinin, winch is M'liuiue. 
held to be astringent and e(K)hng. 

Trade . — The available iiiloriiiati«>iireg<irihngtiit‘ Iiiiiiati aciv<ige of this crop aiul l'ro>iuitiuu 
the average yield are unfortiinat«“ly not sufficient to justify an attempt at ('stimating ‘‘^'4 Tra>ie. 
the total production and consumption. The I'nited l’ro\nice-« and the Tanpil» 
are the chief producing jiroviiiees. 'Fiiere is a largt' mtornul trade. Ma»lras. for 
example, gets its supplies from Bengal. One ot the earliest refoieiKes to loreign 
trade in Indian eumm is that gi\en by ^Iilburn {Or. Comm.. 1813, i . I3»i). ‘’Tho 
plant," he observes, "winch produces thes(‘ seeds somewhat re-^embles fennel, 
and grows in various jiarts of India, Persia and Egypt ; it i.s an article of trade 
w'lth Surat. The seed is a kind of earawmy . . . they are t(» be chosen frt'sh 
and of a greenish colour. There are several sorts or curuin seeds tt> be met 
with, but they are seldom imported irmn India.'* At the present day the exports 
of cumin from India show a steady increase. 'Thus they were 11,304 cwt., 

Rs, '2,'2'2,irtl. in 1800-1900; 17,380 cwt. Hs 4.03,875, in 1003-4: and 22.308 
cwt.. Rs. 5,(iO,.535. in 1005-0. The nioderii traffic is almost exclusively from 
Bombay and Bengal, and the best customers are Ceylon, the Straits Settlements 
and British East Africa. The Cnited Kingdom takes only from 20 to 50 cwt. 
yearly. But there is a considerable import of ouinm across the X.W. land 
frontier and from Red Sea and Persian Gulf ports. The chief trade centres 
are Jabbalpur. Gujarat, Rutlam and Muscat. [Cf. Paulus .Knineta (Adams, 
transh), hi., 203 ; Tavernier. Travel-^ (ed. Ball), ii., 20 : Birdwood ami Foster, 

E.I.e. First Letter Book. lOO, 3L7, 480. J 

CURCUMA, Liiiii. : FI. Br. Iwl.. vi.. -JiW-lO ; I'ouk.'. FI. Pres. p.E.P., 
Bomb., ii., 729-32 ; Pram, Beng. Plants, ii., 1040-2 ; .Si' ir.vMiSE.E. ii-> 652-71. 

J. G. Baker has described (m FI Br. Ind ) twenty-nine species under this 
genus. Some ten of tliese are more or le-s of economic \alut‘ and two of con- 
siderable importance. It may suffice, therff<>r<‘. t<> givi^ a few jtuting-- regarding 
the unimportant economic 'Specio". umler the pn-'.ent introduot<»ry note, ami to 
thus concentrate attention on the two chief }»lant^ : — 

C. Amada, Roxb . m A.s i?c.v., ispi, xi., 341 : tin* Mango-Ginger, nm-hahli, ii.mu'usunij'cr. 
umndd, etc., wdiich is foun<l wnid in R(*ngal and on the hills, tlie tuber-, being Uf-ed 
uiedicinally and as a condiment ami vegetable. 

C. aromatica, SaUsb . Cooke, FI. Pre.^. Bomb., ii , 730 ; Pharmocog. Ind.. Yellow 
111 ., 390-8 : the wild or Cochin Turmeric. Ye-llow Zedoary. ianqli-hnldi, ban- Zedoary. 
hnldi, nmhe or rdn-hahid, etc. Thi^. plant, which is a native of Bengal, is practi- 
<‘ally a substitute for tho true turmeric, and wji.« not <listingui-«hed from it 
by Arabian physicians . Vsed meditunally by the Hindus in c<*mhmation w'lth 
astringents or with bitters and aromatics and exportinl t«‘ Europe for ut-e a?, a 
substitute for turmeric iii dyeing. It is chieffy grown at Alwaye, north-east of 
Cochin, and is also collected in ^lysore, MA-naml, etc. The unpeelcd root fetche.s 
Rs. 24 to 25 per candy of 5[ cwt 

C. caesia, R'"(b . the Black Zedoary, kdld haldi. is wild ami (ulti\atcrl in Black 
Flengal and chiefly used as a cosmetic. It is one of the two zerumhd'ls of modem Zedoary* 
Persian writers. \('t Ait<*hison. Xotfs on Prod. FT, .4/^/<an. mid A' K P* 15 ; 

Phnrrnncoq. Jnd., I (. 403-5.] 

C. caulina« G'p.ham the chnntra. rhoirar of Mahabh— hw ar ; C. leucorrhiza, 

R'‘xh . (»f Bihar, ofton -.penally do-ignatcd trkor t»r tikhur i C. pseudo-montana, 

Gfnhnri. the >iiT)ilFrirnni or sindnrbnr of the K«)nk<m : and C. rubesCeilS, Ruxb . 
of l^cngai, are all .-<iid to vicOl arrow r«M.t tliat i- regnhui\ e.itcn «in<l which 

143 



CURCUMA 


ANGUSTIFOLIA EAST INDIAN ARROWROOT 

Narrow-leaved Turmeric 


Long and 

Round 

Zedoary. 


becomes important in times of scarcity or is used to adulterate that of t’. an- 
[f^/- Cooke, I.c. 730.] 

C. Zedoaria, flos,- . Cooke, I.c. 73‘2. The Ibng and roimd Zedoary, kachura, 
mti, short, zurambdd, uruk-el-kafur, Icich-chitkk-kizhangu, thanu-wen, etc. This 
plant IS wild in the Eastern Himalaya and cultivated here and there throughout 
India. Roxburgh observed that it v%-a3 a native of Chittagong, whence the 
Bengal supply was derived. The round zedoary of the shops is greyish-white 
and compact. It has a bitter and strong caniphoraceous taste. The long 
zedoary has the same odour and flavour. The red powder, abir, used by Hindus 
at the Hofi festival was formerly largely made from the rhizome of this plant. 
The powder is purified, dried, and mixed" with a decoction of sappan-wood. The 
rhizomes constitute one of the most important articles of Nativ'e perfumery, and 
a .considerable supply is sent from t'eylon to Bombay, the price being about 
Rs. 20 to 30 per rondy of 7 ewt. [C/. Ain-i-Akbari (Gladwin, transl.), i., 104; 
Jlilhurn, Or. Comm., 1813, i., 293 ; llontgomery Martin, Hist. E. Ind., 1838, 
111.. 241-2; Paidus .Egineta (Adams, Comment.), iii., 434—6; Pharmacog., I.c. 
399-403 ; Firminger, Man. Oard. Ind. (ed Cameron), 1904, 378-9.] 
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C. angustifolia, Ttarh. ; Pharmacotj.. I.c. 10.5-7 ; Wiesner, Bie 
liohst. dcs Pflanzenr, i., (il2-.3. East Indian Arrowroot, Narrow-leaved 
Turmeric, the tllchur, tiknr, lunlir. iaval'hira (tavakahin), ararul-ke-gadde, 
ararut-kishnnqu, kum. etc. A native of the central tracts of India from 
the mountains of Bengal to Bombay and Madras and, according to some 
writers, of the N.IV. Himalaya as well. It is particularly abundant in the 
Central Provinces, especially the Upper Godavari district ; a considerable 
trade in the tubers exists at Raipur and Jlalabar. The arrowroot of the 
wild tuber is saiil to be largely prepared and traded in from Cochin and 
Travancore to Kanara (Malabar arrowroot). [Cf. Hanausek, Micro. Tech 
Prod. (IVinton and Barber, transl.). 1907, 46.] 

According to Madras e.xpericiice the sets are planted late in autumn m 
properly prepared soil, are watered occasionally during the dry season, and 
cropped in January. Owing to the drvness of the soil the tubers have, as a rde, 
to he dug up, not plouglied up, and tliis process is somewhat tedious. The 
.yield on the prepared soil of the Sydapet Experimental Farm, Madras, WM foi™ 
to be 3,944 lb. of tubers, or 493 lb. of prepared floiu- per acre. A plot cultiva^ 
in tlie college Experimental Garden yielded at the rate of 7,500 lb. of tubere 
or 9371 lb. of flour per acre. In preparing the flour, the tubers, after beii^ we 
washed, are pulped on a grater and the starch and fibre separated by the w 
of water. It is then strained througha cloth and the fibre thereby separated, 
starch is again washed, then sim-dried, and finally broken into fine flour, 
sold at 4 annas per lb. the profit per acre would be about Rs. 400. The resul mg 
starch is fine, and the best specimens of it havo been even compared 1-° 
arrowroot (Maranta arundiuacea, p. 773), but the granules are flat and 
stratified. Mr. Xibaran Chandra Chodhury in 1901 wrote an instruchve no^ 

. describing the cultivation of this tuber in Bakarganj, which does not, Mwevei 
differ materially from the Madras experience and results briefly indicate. ^ 
A fairly large trade exists m tikhur or tankir arrowroot all over f/idim 
used as a substitute for ordinary arrowroot, but regarded as less desirable 
cally. It is, however, a favourite article of food among the Xatives, jZ 

for children. The Travancore arrowroot is reported, to be not infrequ ^ 
mixed with the starch of cassava or tapioca (Manibot utilisslma, p. 

Upper India it is said the starch of the sw eet potato is sometimes employe 
adulterant, and in Bombay the colourless young tubers of the ordinary ■ .p. 
are mixed with those of this plant. Of the trade, though knowm to 
no details are available. In Bombay, Malabar arrowroot is said to fete 
Rs. 3 to Ks. 4 per maimd of 28 lb. 

The late Dr. Lisboa (Sotes on, Mahnbleshivar and Other Indian 
" ■ ‘ nb. Nat. Hist. Soc., 1887, ii., 140-7) gives much 


yielding PI. in .lourn. Bomb. J\nt. Hist. Boc., 1887, u., 149-.) gives 
information regarding this arrowroot. He would appear to think tha 
of the East Indian Arrowroot of IVestern India (especially that of MahablM 
IS derived from the tubers of inteUrnin rnniinn. Bak.r, [Cf. Cooke, 1- 
Bomb., li., 728. J He then mentions as substitutes and adulterants to c 
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following: — .fi »•»»<«'*#<#» b( hott , a>ll(l iiiitnatijitta. Furst 


C. long’a, Linn.; FI. Hr. Ind., vi., 214; Duthip ami Fuller, Field 
and (Harden (drops, pt. iii., 41, t. Ixxvii. ; Nicholls. Textbook Trap. .\gri., 
248-9; Mollison, Textbook Ind. Agri., iii., 186; Mukerji. Handbook Ind. 
Agri., 1901, 359 ; Cooke, FI. Pres. Bomb., ii., 732. Turmeric, haldi, halhle, 
halada, halud, halja, manjal, pas^ipu, mannid, arishina or ar.shnna. kahd, 
sanGe,hsa-nu:en, haridrn (Sanskrit - vcllow-wood), and kark^on (the Hebrew 
from which kurkurn and Curcuma have been derived), (Lacaita, Appendix 
in Maw, The Genus Crocus, 188(), v.-xiii.), etc. Turmeric is recanled by 
some botanists as a native of India, but the finest qualities were introduced 
from China or Cochin-China. 

History and Races. — Ibn Baithar (1200. ii., 370). «[unting a writer of tho tonth 
century, says that the Persians call this root al-hard, and the inhabitants of 
Basra name it or sail'ron. (Jurcia «ie Orta {ColL, I5i33, xviii.) gives 

its chief Indian names, and says that wliile abundant in Cananor and Calicut, it 
is only knovvTi in Persia and Arabia as obtained from India. He 8«])i‘aks of it as 
a form of saffron known to the Arabs as t. The Ain-i-Akbari gi\ es the jiriuos 
of the qualities of turmeric, so that it was yiossihly ns \m‘!I known in India in la'.iu 
as it is to-day. The plant is nowadays extent voly cultivated all over Indi.i for 
the sake of its rhizomes. Tlioro are two mam < '>n<liti"ns . one in which a fairly 
soft rhizome is used as a condiment, IxMin: oiu' “f tlio indispensable iiiLTedieuts 
m curries ; the other in which the rhizomo i-. harder and much richer m colour, 
hence employed for dyeing purposes, t.'ertam i|ualities of the rhizome are also 
fairly largely prescribed in medicine. So very ditierent are some of the so-called 
forma of turmeric that it has often been urged they inu't be produceil from 
botanically distinct varieties, if not specie', quite imlepeiidently i.»f f tfmfjo. In 
European trade, fnr example, there are kiiuwn the following: — Cliinn. ;Madra.s. 
Cochin, Bengal and Java. The lirst ineiitioned is the best. Cof'hm turmeric 
is a globular tuber, and usually appears in market cut into slices. It i^ an edible 
tuber, and is posMbly tu some extent often < . or f . 

rather than i . iougn. But according t(» some wriror' the 'jierial qujditiC' of the 
dye rhizome are more a question of age than of <pe.'iti(‘ di^tm'-ti 'iis. It loft in 
the soil for a longer period, or if drie«l and 't«irc<l for nine before being u-od. 

the tubers assume the dye condition. TIhto nr*.*, however, s})«-ci.d dye >toi k< 
known as lok-handi-halatli, hin Ui-hul'li^ joir/il-t-hal-h and atnba-hdili. TliC'e. very 
possibly, have been produced !)y the careful 'ele( ti*.n of centuries of oultiv .ition. 
The vernacular names of indigenous turmeric eould easily h.ivt* bf-on tr Tii'h.'rrod 
to an imported plant, )u.st ns the foreign arrowroot la di<pl<irmg the indigenous. 

Cultivation. \. Heagal . — TllC tlc'.-'M’iptioil ot i uhivutlou ill Boi'fal 
given by Roxburgh is held iiy mod writer' to be m the main ap|>lieabic 
to the greater part ot Imlia. It nmv, tliereb»re. be (piurial hi*re in full. 
"The ground." he savs, "must be ri(h. friable and .<0 high as not to 
overllow during the nimv season .'Ueh as the. Jhmgule'e about (’aleutta call 
danija. It is often planted on land where sugar-eane grew the jireeedini! 
year, atid is deemed a meliorating crop. The >oil inu.d bi‘ widl yilouuhed 
and cleared of weeds, etc. It is then raised in April ami Mav. aeeordmg as 
the rains begui to fall, into ndges. D iir 10 inches high and 18 or 2d 
iiroad. with intervening treneht\s 0 or IB inches broad. The euttinirs or 
viz. small portions of the fresh root, are planted on riie tops 
of the rklgf's. at about 18 inrhes or 2 fpet asunTer. Oiii“ am- roquiri-^ 
about 9(X> hui li sets, and yields in Dcreudier and January about 2.UUit lb. 
weight of the fresh root.” From more rc( eut publieatioii> it niav be 
learned that in Bcnaal two vanetie-, are urowii. the d<shi m i ountrv 
and the Patna ; the latter is of a rn her colour and give- a betf. r outturn. 
The crop is often lifted the lirst year, but the prodiui e is inb rior both 
in quality and qiiautitv to that obtameil when lett in the soil for a year 
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and nine months. The cost of cultivation, which is in the main the sam4 
as that of ^linger (Ziuijihei- ojjivhiaU'), ts estimated at from Rs. 7 to 
Rs. 1.3 per hujha (one-third of an acre), and the yield is variously stated 
at from 8 to 18 maunds. The former estimate (8 maunds) appears to 
refer to dried roots. Another estimate for Bengal (hirl. Planter, Feb. 14, 
190.1) gives the cost of planting one hi/jha as Rs. and the net 

profit — allowing Ifi maunds of fresh turmeric to the acre) as Rs. 2.U8-0. 
Banerjei (Ac/ri. ( 'utUiiA, 1.893. 102-3) speaks of Cuttack having three locallv 
grown roots, collectively de.sicuated <-ountrv turmeric, and one imported 
from the Tributary States known as knar pur ia. Of the local forms dhanm 
is most highly prized for its flavour, and like the gangajcuria is long in 
shape, while the hmhni is round. The last mentioned is strongly flavomed 
and disearded for cooking purposes. The Piarpurin said to be often left 
in the fields tor five vears before being dug up. and is sometimes manured 
with buffalo-blood. Mukcrji savs the outturn of turmeric boiled and 
dried comes to about Ifi inaumls per acre and ot fresh ginger about 50 
maunds. hut as much as loo muund.s have been sometime.s obtained. 

2. United Provinces . — III these provinces the crop is very extensively 
cultivated in Kumaon and (larhwal and constitutes an important article 
of export from the lower hills. It is grown in jungles where nothing else 
can be raised, as well as in the open Duns and Bhabar. It i.s planted in 
April-May and gathered in November. The cost of cultivation is calcu- 
lated in Kumaon at R.s. 36 per acre, the crop being worth Rs. 75. In 
the Cawiipore district it is grown viith ghuidn {f'o/orusiii antiquonim) 
and reipiires abundant irrigation. It is jilanted in .June and gathered 
in Januarv, the vield heitiu 2.0(X) lb. fresh roots to the acre. 

3. Pao/ai.— Turmeric is not often ciiltivati'd in this province, though 
in the Kungra distrii t it is coiisi<lcrc(l (piife as remunerative as sugar-cane, 
and in addition only occupies the soil six months (ilay-Juiic to October- 
November). It requincs imuli care and a liberal supply of manure. 

4. Bombay. — Molli.soii {l.c. 18fi) observes that there are two forms, 
the hard, highly coloured rhizome, used a.s a dye, and the large, soft, pale- 
coloured edible root. Turmeric, he .say.s, iloes he.st in the medium black 
soil of the Deccan, especiallv where naturallv well drained. In GujMat, on 
garden lands, it is rotated with sugar-cane, ginger, onions, garlic, etc., 
or (as a subordinate crop) with ginger. Wheae mixed with yams it is tie 
chief crop, and about 1,800 to 2,00t) lb. of turmeric with 600 to 7001b. of 
yams are required to plant an acre. If planted in May the crop may be 
collected m Decemher-Februarv, but neither the turmeric nor the yams 
are damaged bv being left in the field after maturitv till convenient, Muce 
in the Bombay Presidenev turmeric enjov.s a practical immunity uom 
di.sease. Two crop-tests (1896) in Surat, of mi.xcfl turmeric and vara, ga'C 
an average to the acre of 14.20<t Ih. (127 cwt.) of green turmeric, worth abou 
Rs. 1 per 60 lb., and the cost of cultivation yier acre Rs. 159-8-0, t us 
leaving a net profit of about Rs.77 an acre, with the yams over and aboie^ 

.5. Madras. — In Coimbatore it i.s said that turmeric i.s grown with yarns, 
maize, castor, hrinptl. etc., the rhizomes being planted on ridges m Jud 
.J uly and dug up in March- April. As a rule turmeric is not grown more 
than once in three years and is followed bv rdg'i and paddi/. The cos 
(iiitivation .seems to he about Rs. 116 per acre and the produce tro ^ 
3,(KKl to 5,0<KJ lb. of prepared turmeric (value Rs. 120 to Rs. 2cX)) an 
yams 6.2-50 lb. (value about Rs. 2<X)), but the actual yield of each crop 
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tvlieu orowii t()j;othor is prcibalilv iinicli less. OI North Arcot. A. F. Oox 
(Man. X. ^Ircot, i., l* 7()-7) s.ivs that the plant occupies the Ground 

for nearly a year. Ten inaunds are sown to an acr<‘ and the vield is about Tw. hc 
2(K) inaunds. When jirepared as a condiment the root is called kdri 
mtinjiiJ (Tamil) and kiird pdaiijni (Teleou). and when jirepareil as a dve it tui'l. 
is saija iiKiiijdl and adi/a pund jiii. Buchanan-Hamilton {Jnurn. Mi/sorp. Mysore. 
tie.. 1807. i.. •’128-9 ; ii., 4.70, Kilt : iii., 8.7 -fi) oives a lull aci-onnt of the 
cultivation witnessed bv him. 

The above review has beini deemed desirable since no single person 
has studied province by province the production and yield of turmeric. 

It may have been observed that the yield per acre anil the duration of the 
crop are matters of the greatest obsi-urity. This .seems due to various 
sources of error : it is otten a mi.xed crop ; the returns are eiven in mannds, seumps 
a measure that mav vary from 82 to 2-7 lb, ; it is often not possible to 
discover whethi'r the tipures mentioned refer to drv or ureen tubers; and 
lastlv, Ignorance repardiny the races of plant yrown. It is ditlicnlt to 
believe that soil or difference in methods of cultivation could account lor 
a ranee of from 1-7 to 2ti2 cwt. per acre. 

Preparation of the ^/i/zome. — Various sy.stems ol ))re])ariny the Prepara- 
rlnzomes for market appear to be in voyue. In Uenual they are cleaned, tion for 
stripped of the fibrous roots and heated eradually in earthen ])ots. the Market. 
mouth.s of which are carefully closed bv lids fastened with cowduiiir. The .syXni, 
rhizomes are thus stewed in their own juice and freed therebv of the raw muzomp' 
sinell. .Vfterwards thev are dried in the sun. for nearly a week, beiny 
protected at niyht from dew. In some localities (especially Madras) the M.niri.., 
rhizomes are boiled in water, to which a little cowdiiiiir has been directlv 
added, this practice heiiiy believed to protect the tubers ayaiust insects. .in'"i.’ 

In the United Provinces the bazar-turmeric is prepared by boiliuy and u. rrov Sj-t. m. 
dryiny in the sun. In the Kuiiiaon district the prepared roots are soaked Kumaon 
111 lime-juice, and water instead of beiny boiled anew. In the Panjab the 
drying is done by artificial heat. Lime-imcs. 

Uses of the Turmeric. — When intended to be used as a dve the Dye. 
rhizomes are boiled a second time, powdered while still wet, and a decoction 
iiiaile of this paste with water. The historv and jiroperties of turmeric 
HvK have been verv fully dealt with in the Diet ion nr'/ and it is unnecessarv 
to repeat the details here, rhouyh desirable perhaps to invite attention to 
recent publications. Formerly turmeric dve was verv laryelv Used in 
India at marriaye ceremonies, etc., but this practice li.is considerablv 
declined of late. On ceremonial occasions it was also laryelv enijiloved to 
rub on the skin, and is so Used to this (lav. [Cf. N. N. Haiierjei, Monoif. D'/rs 
L89fi, b) ().] The (h e is die ap. (Msily prepareil ami (»asilv removed, 
hut these conditions are also even more cliaracferistie of aniline dves, whiidi 
coiisiMpientlv laryelv replace the old veyetable dves. The pirincipal use 
of the (lye m Imlia at the pric'ent dav is as an au.xiliarv to such other \ iciiinrv to 
(ivp,> as a/-dye {Moriinlii tini foriri). safflower {('tirfhrniins). lac dve 
{'liir/itirtfin}. etc., etc., and in the production of shades of yreeii alony 
"ith iiidiyi). It Is still fairlv laryelv emploved in ealico-jiruitiuy and in 
the coloration of Nativi'-nuide paper. In lietn/nl it is extmisivclv emplovcil 
111 dveiiiy ( ottoii clothes, tovs ainl other articles of sotn pith (iEschynomene 
aspera. pp. 29-~:i0). In the Um/c/ Proi'ivecs it is s.nd to be more 
' mnnionly used as a condiment than as a dve. and is as a rule yrown alony 
■vith fo/oetisiti aiifii/iiorinii {Hadi, Monog. D'/t-. U . I'ror., Idii;. 77). 
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Mordants are rarely required with turmeric since the dye attaches itself 
readily to wool, silk or cotton. Calcutta dyers, however, obtain a brilliant 
yellow by mixing turmeric with sa;7t mntti (carbonate of soda, p. 51). The 
use of borax (see p. 172) in Kumaoii is dependent on an important chemical 
feature of the dye. The dye is fleeting, but Fawcett {Monog. Byes, Bomb., 
1896, 16) says that the colour can be made more or less fast by adding to 
the alum solution a preparation of pomegranate rind. The use of vege- 
table acids to clear dyes is common all over India, and these are often 
spoken of as making them permanent, though that is not so. Thus, for 
example, Duncan {Monog. Dyes Assam, 1896, 22-3) observes that in 
Cachar a light yellow dye is produced by boiling turmeric with a “ sour 
lemon-like fruit called thaikar.” Alkalis deepen the colour, making it 
almost red, while alum purifies it. For this reason a common test in India 
for alkalis is paper saturated with an alcoholic solutioii of turmeric. The 
action of the alkalis turns the paper brow'n. In Europe turmeric is stil 
employed in dyeing compound sha<les of wool, usually in conjunction with 
orchil (a purple lichen-dye from lUn-efU<i fhirftiriti) and indigo extract. 
It is rarely used on silk (Rawson, Gardner and Laycock, Diet. Dyes, efc., 
1901, 3-39j. Lastly, turmeric is said to be employed in the adulteration of 
mustard and to colour varnishes. For the uses of turmeric in Medicine 
the reader is referred to the Dictionary or to the Pharmacographia Indica, 
(iii.. 107-14), where also will be found a long discussion of the Indian 
ceremonial utilisations of the dye. As a Food adjunct turmeric is chiefly 
employed in curries, of which it is an indispensable ingredient, and in 
colouring food-stuffs, etc. The leaves are used as a condiment, especially 
with fish, which are wrapped up in them and then fried. 

The reader will find much useful information regarding commercial 
turmeric in Hanausek's Microscopy of Tcchxical Products (Winton and 
Barber, transl., 1907, 262-0), the appear, nice under the microscope of 
the various grades, their adulterants, and methods of examination -of the 
same being fully exemplified. 

Production and Trade . — Recent returns do not show’ the total area 
under this crop. Mollison speaks of 5,300 acres as the Bombay por- 
tion in 1898, and the official statistics for 1905-6 .show the area to have 
been 5,581 acres, of which 4,414 acres were in Satara district alone. Some 
years ago the total for all India was estimated at 56,-500 acres, but the ex- 
tensive use of the tuber and the remunerative character of the crop woma 
suggest that the total Indian acreage mavbe considerably larger than tna 
mentioned, though, as stated, it is impossible to furnish the exact acreage- 

The exports of turmeric to foreign countries show considerable 
tion.s. Milburn (Or. Comm., ii., 542-3) gives the imports into England ^ 
the Ea.st India Company in 1805 as having been 422 cw t., valued at 
and the dutv £2 16n. per cwt. The Exports from India amoun 
in 1899-1900 to 48.000 cwt., valued at Rs. 5,78,199. In 1901-2 
figures were 82,4.36 cwt. and Rs. 9,40,215 ; in the following 
rose again to 126,076 cwt. and Rs. 9,87,577 ; but sank in 1903-4 to 6 
cwt. and Rs. 4. -52.6-53 ; in 1906—7 to 62,246 cwt. and Rs. 7,08.967. 
bulk of the trade goes to the United Kingdom, the Straits 8c ^ 
ments, Aden, Ceylon. Germany. Arabia, Persia and Turkey-in- Asia- 
the foreign traffic Bombay contributed 33,477 cwt. in 1906-7; ^1®, 
16,231 ; and Bengal 11,988, but ordinarily Madras supplies 
Bombay. The total amount of turmeric exported coastwise m t 
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Wcas 121,540 cwt., valued at Rs. 9,15,5511, of which Bengal took 53,30M cu t. 
and Bombay 43,661 cwt. ; the coastwise exports, however, have since 
fallen to 63,122 cwt. in 1905-6. The Bengal supply came from Madras 
and the Bombay from ports within its own presidencv. Madras is thus m , 1 , 1.1 m. [ 
the presidency most concerned in the external supply, and Bengal the ' ■ 
most dependent of all Indian provinces on external production. The 
total traffic by rail and river was in 1906-7, 641,662 cwt., against 
526,009 cwt. in 1904-5. The chiel distributing provinces are usuallv 
Madras, Bombay and Bengal, and of the ports, Calcutta followed by 
Bombay are those most concerned. But the rail-l)orne tratlic from Cal- 
cutta is a direct conserpience of the large receipts by sea Irotii Madras. 

With regard to commercial qualities, Sender (Trojj. Ajrik., 1900, n.. 63'.)) 
says that the best turmeric is considered to be the Chinese, especi.illv '."‘uit,,'-. 
Formosan; the next the Indian, produced in Bengal, Pegu, ami Madras; 
whilst. Bombay and Sind afford the worst qualities. As a rule turmenc 
is sold in Fiurope in powder-form, but if the solid be desired, the rhizumc- 
fingers should be chosen big, hard, heavy and dulicnlt to break. de<‘p- 
coloured, with warm aromatic taste and a di.stinct aromatic elHiivia. fii 
these directions for selection. Semler practically rep(»ats the advice given by 
Milburn in 1813 {l.c. 542), but it is pussible they are quite applicable to 
the modern trade. The price on the European markets varies from 12s. 
to 26s. per cwt. 

[0/. Montgomery Martin, Hist. Antiq., ilc., 18.38, ii., 834-5; Taylor, Topoq. 

Stat. Dacca, 1840, isO ; Journ. Soc. Chem. Indust., 1805, xiv., 1079 ; Woodrow, 

Gard. Ind., 1899, 479-80 ; Russell, ilonog. Dyes, O. Prov.. 11-5 : Holder, Madras, 

3; Giles, Hate on Karmi Dyes; .Andrews, Ind. Text. Journ., vni., 59; Hurst, 

SUk Dyeing and Printing, 84 ; Dutt, Mat. Med. Hind.. 1900, 255-0 ; Thorpe, 

Diet. Appl. Chem., 1900, in., 880-9 ; Allen, Comm. Or. Anal., ill., 458-01 : tioe. 

Chem. Indust., 1902, xxi., 1559-60; Greenish. Micro. Exam, of Foods and Drugs, 

1903, '286-7 : Joret, Les PI. dans L'Antiq, 1904, ii., 205; lilyth. Foods, Thtir 
Comp, and Anal,, 74, 86-7, 141, 490; Leach. Food Inspection, itr., 1905, 350-3; 

Hanausek, Micro. Tech. Prod. (Winton and Barber, transi.), 1907. 202-0.] 


CYAMOPSIS PSORALIOIDES, IH . . FI. Br. ImL. ii.. 92 ; 
Duthie and Fuller, Field and Garden Crops, pt. li., 24 -o. pi. x.v.vv ; Cliuis h. 
Food-Grams of Ind., 124 ; Mollison, Te.rlbook Ind. Agn.. m., .'<4-5 ; JJuthie, 
VI. Upper Gang. Plain, i., 247-»; Cooke, FI. Pris. Bouth., i., -303: Liioc- 
MINOS^. The Cluster-bean, guar, gaari, guiar, kuivdra, kauri, kachhur. 
khurti, dararhi, mutki, hum raher, pai-pdzoon. .4 robust annual pulse 
cultivated in many parts of India Iroin the Himalaya to the Western 
Peninsula, and never found trulv wild in any part of India. 

Mollison mentions three forms met witli in Kaira and Baroda Territory, 
yes. (1) pardeshi, sown sparsely amongst 4/iari/ cereals ; (2) sotia gurnr, growing 
eight to ten feet high and sown exterauvoly in (liijarat. It is raised a-s a sliade 
plant to ginger and the leaves are left on the ground as green uianure ; iii ilie 
garden lands of Surat it is grown with cucumbers, being planted in .Max' and 
irrigated till the rains. The pods are used as a vegetable and serx ed like lrein-|i 
beansj (3) deahi, the coiumon form with violet "oeds, bOViii.Hs an urilm.Lrv 
dry crop and extensively u'?ed as cattle-fodder. Duthio and Fuller ineMU-'n a 
lorm known as deoband kaivdra, whieh is often cnltivat4‘<l in the I'nitwd I'lu- 
vinces as a hedge or sliade plant. Tlioy obserxp also that \shen the jii.uit is 
cultivated as a vegetable it is grown on hitrhiy inanuretl huifl rvstr \ hut 

■^'hen raised for cattle-fodder i'-. cuirivuivd <»n iitrht s.iiuly vuF. U i-, -own 
at the commencement of the rams and cut m 0<'tober- 'I'lie average ,,1 

dry pulse is about 10 maunds tu the acre. Onur is >ppci,vlly -ujtahlo Ji- a grtn n 
nianure or green fodder crop owing t<» the ainoimt of nitr>»i:.^n it eiuitaiii-x and its 
comparative freedom (when yount.:) frmn tibre. Church give- the nutrient ratio 
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of the dry beans as 1:1-7, and the nutrient value 79. In certain districts, such 
as Meerut, -n'here this plant is regularly and largely grown as cattle food, the 
breed of animals met -ndth is remarkably fine — a high testimony to the care taken 
of them. 
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CYMBOPOGON, Spreiif/., PI. Min. Cogn. Puyil, 1815, ii., 14; 
Andropogon, Linn., suhgen. Cgmhopogon, Benth. & Hook., Gen. PL, m., 
pt. 2, 1133; Hack., in DC., Motiog. Phaner., 1889, vi., 592; FI. Br. 
Ind., tni., 202-10; Stapf, Kew Bull., 1906, 302-64; Gramine^. 

I have decided to retain Ci/nihopof/on as a separate genus instead 
of placing it under Aix/ropof/on, but I confess to being influenced more 
by industrial than botanical considerations. While engaged writing the 
brief account that follows, of the Indian economic species, certain speci- 
mens were received at Kew, which necessitated a re-examinatidn of the 
genus or rather the sub-genus Cifiiihttpoi/oii. Dr. 0. Stapf entered on 
this study energetically, and hi.s report which has since appeared deals 
with the botanical aspects more thoroughly than can be attempted in 
this work. He has, however, most obligingly permitted me to consult 
him freely, and has done me the favour to read through the brief 
abstract of the subject here given, and to ofier useful suggestions. It 
may be said that the practical result of his studies is the definite 
establishment botanically of the plant that yields the Lemon-grass Oil of 
India as distinct from the Citronella Oil of Ceylon. 

The present may bo described as a genus of grasses that contains some forty 
species, widely dispersed m the tropics, principally of the Old World, rare in the 
temperate regions, as also in America. The species that are of chief economc 
value are aromatic, but it would almost seem as if that property hadbeenacquired, 
or rather was dependent on environment for its existence or its intensity. There 
are four essential oils recognised by tlie chemist and in trade. These are Palmaross 
(Rusa), Citronella, Lemon-arass. and Ginger-grass Oils. While that is so, a fe* 
writers have affirmed that the=,eure not necessarily tlie produce of separate plants, 
but may be a coii.-equenoe of climate and soil or of methods of cultivation ana 
seasons of collection, or systems of preparation if not even degrees of adulteration. 
It is certainly the case that a spocie.s or variety tliat will yield the oil for wmcli 
it is noted in one region, may not do .so (or only to a very small extent) in another. 
But while environment doubtle8.s exercises a powerful influence, it seems certM 
that the properties recognised by the chemist can alone be secured by the cul i- 
vation of particular forms that are kno\™ to yield these. It accordingly foUom 
that the selection of stock with this (a.s with all other cultivated plants) 
comes a question of supreme importance. In India one or more , 

€ 'y Hi ho yoyo ti occur from the extreme north in Afghanistan, Baitistan, 
and Sikkim, to the extreme south at Cape Comorin. And what is more siff 
prising, some of the forms are dispersed from tlie tropical plains to the « 

alps. One exists in the vegetable gardens of the well-to-do from one en 
India to the other (a few roots, at most, in each garden), the leaves being pwr 
and used in cookery (Firminger, 3/a«. Gard. Itid., 322). That 
appears, however, to flower very rarely, and it lias accordingly not 
satisfactorily described. In the Dictionary I assumed, as others ' 

that iiutropof/osi rifrafoH, DC , might be the Indian garden plant. The 
oiti’otitM suitotl its properties and popular reputation. De Candolle 
where, however, described the plant to which he gave that name, but b ^ 
Gartenzeit., 1835, 2(>r>) accepted a, vitt'otuM. DC. Recently a 
cultivation of what is spok<-n of as Lemon Grass has taken place in 
and Cochin. Tlie oil o!>tamed from that plant has been pronounced m 
from and v'ery much superior to either the citronella of Ceylon or . 
of the Deccan. The rapidlj* expanding trade in this Cochin oil has 
inquiry to be instituted with a view to extending its cultivation 
Indies. The oft-repeated statement that it exists in India both 
cultivated” is, however, distinctly misleading. In Ceylon <’■ m 

be spoken of as systematically cultivated, but there is no production o 
India for commercial purposes. 
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Rusa Oil 

C. Martini, Slapj. l.c. 3.'55-ll, .‘‘loO-liO ; Anilropoijun Martnn, D.E.P., 
I'oxb., and the A. Scluenniithiis of most recent authors, but not of Linnanis ; n. 249-52. 
FI. Br. Ind.. vii., 2d4-5. 

This is the Rusa Oil plant of Northern, Western and Central India, 
which in European commerce has received various names, such as " Pal- 
marosa,” East Indian Geranium,” or siinplv ” Indian-grass Oil.” 

“ Niniar Oil,” etc., etc.., the inferior (jualities being sometimes returned 

as “ Ginger-grass Oil.” The vernacular names are numerous, but since 

it seems probable that no form of (\ S urplus exists as an abundant will 

plant on the plains and lower hills of the region where tlie ru^a oil is 

mainly produced, the names given in that countrv must be viewed as 

denoting the present species, e.xcept where thev ina\’ embrace one or 

other of the forms of ('. Svlni'iunifhiis as well. In Soutli fndia wild 

forms of both ('. and Srhuiunith ns are met with .ibuii- 

dantly, and the vernacular names for the grass oils of that jiortion of 

India hopelessly confuse the species. It has been saggiest ed that the 

most general name ” rusa ” or " rusa-kaiel ” (abbreviated into " roshd ” vcm-imur 

and rose oil) is in reality a corruption from ” rose,” seeing that the most 

important use of the oil is the adulteration or fabrication of rose oil. But 

as opposed to that ■view it may be nieiitioiied that until very receiitlv 

(if not even to-day) the people of India were not aware that the oil thev 

sell goes mainly to Turkey to be used in admixture with ro.se oil. The Eoso oa. 

most general names are — rusa, rosa, rauns, rhausa, rhaunsn. rohua, rosha- Sanskrit Xiitaes. 

gavat, rakish, also rjundhabena, mirchiagand, mircha. makora, gardi, pnnni. 

chipara hhor, tikkari, tikadi-moti, etc. According to Dutt {.Mat. M&l. 

Hind., 271) and the authors of the Phar .• I ' ; [l.c. .j-j"). 

it is bhustrina, hhutrina or Earth-grass of t' \ . and is the 

rohiska of the Sanskrit authors anci the^urosu — the “well tiavoared,” and 
the su-gandha— the " agreeable odour.” of recent classical writers. 

Varieties and Races.— It is a perennial grass plentitul throughout the Varieties, 
warmer tracts of India. There is no verv direct evlieuce, however, ot its 
being anywhere cultivated, though certain tracts ot country are more or 
les.s protected and regularlv leased out for the supply of the grass emplovcd 
in the maimfacture of the oil. There are si.x varieties of tim species, de- 
scribed ill the Flora of British India, two of which are BurmcM- plants nut 
apparently utilised industrially, and a third would appear to lie unim- 
portant. Stapf has raised to specilic rank the followimi ot these varieties ; 
hut while the first mentioned afford.s the true rusa oil, the otlmrs may bo 
and in some iii.stances have been used apjiarentlv for the same purpose : • 

(«) C, Martini, Stupf : A. Martini^ Roxb., FI. Itul., i., 277 ; -1. nnr'ioide:^^ A'ct.-* 

(in part) ; .,4. pachnodta, Trin. ; A. Schoenanthun, Lisboa, Jnurn. liainh X it. 

HUt. iS’oc., 18S0, iv., 120. 

This IS thf> plant colltM'ted by Oem^rul Martin in Ballajihat. M\;snri.\ in 
1791-2 and cultivated by liim afterwards at laicknow. There ar** inuuis 
it in the Kew* Herbarium from Kashmir, Panjab hills, Siinl t. Ahnerah, 

^^arhwal, Nepal, also the Black ^louiitains, etc. : <*f Bengal from Rajinahal aii'l 
Singhbum ; of the Central Provinces, from Clianda district ; from l^'inbay ; 
from Hajputana ; and lastly from South India, 

{b) C, csesiuS) St-tpf . .4. c(Esiu8, Xees (in part). The majority of the -peoiuv.'ns 
ot this form seen by me in the Kew Herbarium cam€' from South India. 

It is e\-idently tht" plant of which Herbert de Jager wrote, in l»'»'':k that ho 
tnund whole fieUU fraarant with it when iraveUing in Coromareh l, and of 
^hi<‘h he found the people of Golconda preparing a p^-rfnuto. 

2 (^) C. polyneuros, SfApf A. vrrAicolor, A’ce% m i’at. n. ITO"* : Li.<ho‘y 

iv . 120 ; IS'M, VI, •).> ; .4 polyneuros, Steud. A South Indian plant, 
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blit mention in made its having fieen procured ironi the Central Provinces, 
and of Its existing m ( 'eylon. A speeimon v\ as sent from the Botanic Gardens, 
INilgiri hills, with/, a label bearing the fnlhiwing remark: — "‘Wild on the 
grassy hills about Ootacainund and from which species the oil, shown as 
specimen So. 98, was obtained in Feb. 1902.” 

According to Forsvah (1827) the best rusa oil is obtained from the first 
few cuttings, and an inferior oil from tlie second crop of the plant. The authore 
of the Pharynncogrnphia Indica (1893, 55S) say the grass is called motiya when 
young and of a bluish colour, and souflya when old and red-c(»loured This 
view was also advanced by Bisboa, who speaks of the change from the bluish- 
green to the red inflorescence as a characteristic feature of the autumn in the 
country where the grass is at all abundant. It would thus seem that certain 
authors often uphold the opinion that the variety i hi^h is but the autunm 
condition of the variety or perhaps rather that rfoshtAis the less robust 

condition found on dry soils as well as the autumn growth of yiartini. In part 
support of that view I would point out that while many writers, including the 
original discoverer of the plant, speak of it as found on the dry hillsides, others 
repudiate that statement and-?ayit is imd with only in low-lying damp or marshy 
soils {Jnd. For., 1901. xxvii., 002). On the otlier hand, the strictly botanical view 
of the above varieties is supported by the author of the Khandesh Gazetteer (18S0, 
23), who says there are two forms which grow freely at Akrani, the one with 
bluish flowers, called sopliiu, the other wirii wliite flowers, called motia; the 
oil from tlie hist fetches tlio liigher price. Duthie had two specimens sent to 
him by a correspondent in the Central Provinces, who strongly maintained that 
they were two distinct plants. 

Reasoning back from the chemical results, it would seem as if the varied 
qualities of rusa oil imght all be obtained from one or from more than one variety 
of Utti fiiti. but that XftrttuM. while it yields the varying qualities of ci- 
tronella oil, is not capable of yielding rusa oil as well. The assumption that 
the South Indian cultivators nro prodmnug lemon-grass oil from the samepW 
as that from which they have recently begun to produce palinarosa {rusa) ofi is, 
therefore, not correct. And what is e\ en more to the point, the reputation of their 
lemon -grass oil, as rich in citrul, will be dt‘;-.troyed should they take to mixing 
with rusa. These both atlord geraniol, the perfmne for which they are valu^ 
by the soap manufacturers [C/. Oilderneister and Hoffmann, Volatile OiU, 132.J 

To the promising new industry in lemon-grass oil, definite Imowledge re- 
garding the individual propertie.s of the plants grt>um may be said to prep**^ 
the way for more rational efforts in productitm. As already stated, it is 
to enforce recognition of four distinct oils — Citronella, Lemon, Rusa and 
grass, with varying qualities of each, and in comsequence to reco^ise four oistiJi® 
plants as affording these oils. The present species is that which yields 

RUSA OIL^-'Centrai Provinces,~~T!he, industry of preparing this oil, 
so far as can be discovered, is a coiuparativelv modem one. No 
is made, in the list of court perfumes used by the Emperor Akbar in 15w, 
ot any form of grass-oil. [Cf. Am-i-Akbari (Bloohmami, transl.), 3<-J 
The oldest detailed account of Indian rusa would seem to be that 
by forsj-th (Trans. Med. and Pkys. Son. Calc.. 1827, ill., 213-8) regardiag 
the district of Nimar (Nemaur; of the Central Provinces — hence the tra® 
name of Nimar oil The grass, he says, is met with in frequent distiBC 
patches in the greatest abundance along the foot of the ViuJhya hiUs 
the vicinity of Gaum Ghat, and thirtv miles farther west on the tabletop 
of the .same range near Nalcha, at which place.s only he believed it y 
prepared to any appreciable extent. Bv about the latter end of Ang® 
begins to hud, and continues to flower in tolerable vigour till the ena 
October, during which periotl alone it gives out the oil in sufficient quanti . 
to cover expen.se and trouble of preparation. . 

The oil Is obtained by distillation. A wroauht-iron boiler 
o\ er an earthen fireplace and surmounted with a head from whw 
.'•traiglit tubes, from live to six feet in length and two inches hi uiani^ ^ 
conduct the vapour info a couple of large copper receivers immerse 
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cold water. .\t the I'.Diiclusioii of the process the coiidensi'il fluid is poured 
into a larc;e widi'-iuouthed vi'ssel iind. permitted to stand for some time, 
when the oil mav be skimmed off the surface with a small spoon. 

The ])lant is cut across when it be.ijins to llower and hound info r,.n.viion"of 
small bundles or miunplra. to .'JfM) of which are plai ed m the boiler 
and so much water [loured over them as to leas'c a sullleient space for 
ebullition. The proce--s occu])ies about si.x liours, and there is a sui'cession 
of attendants so that the charge is repeateil about four times evrv twentv- 
four hours, and about one seer of oil is tlius obtained. In passim; through 
the hands of the tradm-s this oil is larijelv adiillerated with cimii-llv oil. 

From the various reports that have been published hv tlie Forest De- 
partment it would seem that a oreat iiiiprovemeiit lias taken [line,-, with 
a corresponding expansion of the production, in the fVntral Provinces. 

In the Annual Re[iort of tlial Departiiuuit for lf)0.'? it is stated that the 
indu.strv appears to he e.xteiidiiiii: in Niiiuir, whilst it inis been carried tn uvemiina 
Betul, Hoshaiiuahad, Maiidla and Seoiii. It, is then added that there is no 
reason whv it should not become an important industrv. .V. 1). Bhote 
gives ill the Ii)'lian Fan'-'iffr (I90J, x.vvii., ()(»2) an iiitcrestlii.e account of the 
ri/.sa oil industrv of Hosham;abail. He savs tliut dOO lb. of drv grass vielil Yh'Ii. 

2 lb. of pure oil. Selumuiel & t'o. mention a ease where 273 lb. of grass 
from Khaudesh distilled in Bombay gave 1 lb. .")] oz. of oil. 

Bombay. — The production of thus oil w.us fostered bv the Muham- Bombay, 
madaii rulers of the Deeraii. hence Khaudesh oil eami' to be more spoken Kiunacsu Oii. 
of than that of Niniar. Some writers in Jiurojie would appear to have 
thought Nimar and Evhaudesh were one and the same place. [Cf. Sawer. 

Odorographtj, 4(1.] Speaking of the Khaudesh industrv, the (inzetteer 

affords u-sfiful particulars. It would seem that the original seat of the 

industry in that province was Pimpaliier. hut the inauufaeTure has .sjiread 

to Nandurbar. Shahada and Tahtda. The makers are Miihaiiimad.iiis. 

who. at the close of the rains (about Septemlieri. as the grass is maturing. 

buy it from the Bhils, sta<-k it. and set furnaces on the banks of the brooks 

where wood and water are ydentifiil. The ilistillarion jiursued is in all 

essential point.s the same as tiiat of Xiiiiar. exeeju that when the cauldron 

which serves as a eoiidenser hegius to vibrate, it is removed from the 

stream, emptied and reti.xed. The fluid- from the condenser is stirred 

until the oil begins to form. To make verv strong oil, the contents of 

the condenser are redistilleil ; the oil which forms on the surface is p.<. iistai Uioa. 

then .skimmed off and the distillate useil as tiic water for a fresh I'harge 

of the still. The oil is packed in skills and sent over the Kundaihari Pass r.wki-a m sHas. 

to Surat or rid Dhulia and ilammad to Boinhav. 

Berar . — While touring in Berar (Kilichjiur distrh-t in Ib'JT) I devoted Berar. 

^ome attention to the rusd oil maiiiifaeture at Muktagiri. Four stills 
were found by me fitted into a furnace with their eoii<leiisers submerged 
in a stream. The plant used was Martini. Utapj. found on the drv 
hillv slnjips around the distillerv. The crop had heeii cut and stacked, nimiution. 
I'eiidiiig the terniiuatioii of the rains. During the time of iii\' visit m 
fhicember it wa.s being di.stilled. The Howering tops had been i ut and 
tied into pu/f? or bundles, each eontainiiig from hO to stalks; live 
of these were tied into a larger bundle; go of the.se larger bundles were 
counted as ptlj. Into the holler from g.'fil to .’f.'iit pu/i.s wcri- placed, and 
packed traiisverselv. ( )ver this was jioiireil four kerosem- this of water. 

Each charge was said to \'ield 2 chntnk-i. or oue-titTh seer of oil. The dis- 
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tillatp (or fluid obtained from the coiidcuser) was decanted on cooling, 
the water being allowed to strain off slowly, and thrown away, and thus 
not Used a second time as in Khandesh. But before decanting, the owner 
skimmed off with a feather certain globules of oil that had formed on 
the surface. This was said to be the finest and most highly valued oil, 

and though troublesome it was profitable to remove it by itself even 

although only a few drops were obtained from each distillate. After 
the greater proportion of the water had been strained off, the mixed oil 
and water was placed in a clear glass bottle, and, the hand being held 

against the mouth, it was inverted. The water was then allowed to 

gradually escape, and the oil thus puritipd. It is at first dirty brown in 
colour, but clears as it is kept. According to the estimate made by me 
on the sj)ot. from the data furnished by the owner of the distillery, the 
cost of working each still, including labour, rent of land, hire of apparatus, 
etc., would be Ks. 1-12 and the net profit Rs. 1-10, even were the oil sold 
pure ; but it is largely adulterated with kerosene oil. It is sold at about 
Rs. 9 a seer (2 lb.) 1 was told that Janiod, in Akola, had the best name 
of all the localities in Berar for its rum oil. 

Madras. — Mention has been made in the concluding remarks under 
i><ihiu('iii-os (above) of a new supply ol what would appear palmarosa 
oil having been organised in South India. But let it bo here repeated 
that Stapf regards that as a distinct .species, and, therefore, very possibly 
the oil niav have di.stinctive properties of its own. though classed in trade 
as a quality of rusa or in some ca.ses of lemon-grass. The subject will be 
found dealt with more fullv below under the trade of lemon-grass— C 
fle.riiusiis. Instead of being exported from Cochin along with the 
lemon-grass oil, this is eonveved to Bomb.av and shipped from there to 
Europe and America, in din'ct rompetition with the Khandesh and Niinat 
oils. This has so materiallv inen'ased the suppiv that a serious decline 
ui the price paid has taken place. Schimmcl & Co. {Semi- Ann. Rept-, 
May 1904, .54) sav, ‘‘ The producing di.stricds have been e.xtended so largel.y, 
that it is difficult to arrive at a proper estimate of the market, and it is 
an extremely difficult matter whether to advise buying at present low 
prices or not.” “An e.xcellent selection of qualities of so-called Ea« 
Indian geranium and palmarosa- oil of the last harvest is available, an 
is rpioted lower than at almost any previous time.” It seems fairly certain 
that the increased production and high-class degree of oils offered is to 
direct result of the South Indian supply, and of the endeavours of t e 
Forest Department in the Central Provinces. j tr ff 

Properties and Uses of Rusa. — According to Gildemeister and Mo 
mann ( Volatile Oils, 281-5, 433-4), the chemical examination of Rusa oil leu 
to the discovery of s-eraniot, which is present in good qualities to the exteo 
of 76 to 93 per cent., the greater proportion in a free state. 1 

if present at all, there are traces only. It is thus an oil widely ® ^ j 
from that obtained from U. yarrfus. the citronella. It is a 
oil. soluble in three or more part.s of 70 per cent, alcohol. Its saponinca 
number lies betw'een 20° and 40°, but after acetylisation between 
and 270°. It is frequently adulterated with various fatty oils, as 
with turpentine and kerosene, which latter lowers the specific gia' . 
while the fatty oils raise it. . 

It is chiefly used for admixture with rose oil, and, since it does 
solidify by cold, it prevent.s the crystallisation of the rose oil. ® 
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and others tell us that it is redistilled iii Paris, and ni Turkev is subjee.tod 
to a special treatment which appears to render it mori‘ fit to mix with 
atta of roses without hetrayine its odour ; this (■oii>i.,ts iu shakiiie it 
with water acidulated with lemoti-juiee, and then expo^in^ it to the sun 
and air. By this process it loses its penetrating after-suudi and acnuires 
a pale straw colour. This was originally explained hv Mr. Baur of Con- 
stantinople. It may, in fact, be .said that the tratiir in palniarosa oil 
is very’ nearly entirely for the production of cheap ufhi of rosi's, and hence 
purchasers of that article require to deal with firms that will give, 
a guarantee of its purity, should they desire to possess the expensive alia 
of roses. [Cf. Gildemeister and Hoffmann, I.r. 13d-5.] 

Indian Trade in Rasa. — It has alreadv been stated that the tralhr in Trade in 
this oil is mainly to Europe and from Bombay. Formerly it was shipped Rusa. 
to Bed Sea ports and eonvcved by land-routes, mostly rid Cairo to Con- 
stantinople aud thence to Europe. Hence it came to hear the absurd iiauie 
(now happily discontinueil) of ‘‘ Turkish Geranium Oil.” It is nowadays 
shipped direct from Bombay to Europe, but iu Bombay it is assorted and 
deposited within large tins or copper vessels of KH) to 2011 lb. capaeitv. 

These are surrounded by a network of ropes, but are not placed within 
boxes. It has been estimated by Mr. Bhote and others that the annual 
exports from Bombay romo to somethiug like 50,000 lb. In the modern E'ciorts. 
trade Ellichpur in Berar has become one of the (diief towns of Northern 
India, from which Bombay draws its supplies. But that estimate mu.st 
very possibly refer to the produce of Bombay and the Central Provinces 
alone, since the actual exports iu 1902-.3 were roturnod at 125,595 lb. The 
difference is possibly a direct evidence of the immense supplies being 
nowaday’s derived from South India. Of these exports. France. Germany. i oirunr-; to 
the United Kingdom and the United States are the Terei%’ing countries, 
mentioned in order of importance. 

The value of the essential oils exported from Bmnhav (chiefly rusa oil) rnu^. 
was returned as follows ; — 1899-19(>1, Rs. 2.78.<R)5 ; liXMl-l, Pis, 3,41.(170 ; 

1901-2, Rs. 6,10,783 ; 190.3-4. R.s. 5,38.774 ; ’l90i)-7. Rs. 3,19,949. At 
the prices presently’ ruling, palmarosa oil is sold wholesale at 3.v. '.iVh a 
pound, and ginger-grass oil at 2s. 3t/. 

C. NaPdus, Rendle, Webe. Cat. African PI., ii., pt. i., 155 ; Stapf, D.E.P., 

Kew Bull., 314-8, 354-5 ; Andropogon Xardus, Linn., FI. Br. Ind., vii., i-> 247-9. 

205. 

As recognised by modern botanists this is a protean species, since it 
has been made to embrace some ten varieites. Stapf has. however, come 
to the conclusion that it is perhaps more expedient to treat the follow- 
ing as distinct forms : ('. yaiulifs. Rendle, f run/'nrfi/iorii.'i. Stapf. 
t'. fieruosu.H. Stapf. and ritrafiis, Stapf. For the purpose of this 
work it would seem sufficient to group them together, treating the first ^ 1 ’''":'’?. 
as more especially’ the commercial plant. Thus eoii.stituted it occurs 
throughout the hotter parts of India. Burma, the Malay’ Peninsula and 
Ceylon, and is distributed to tropical Asia, Africa and Au-tralia. But it 
would almost seem as if some at least of the better-known oil-yieldinir 
forms had (as' cultts^ed plants) originated in the Malava, since even in 
Ceylon citronella is admitted to he different from the undoubted indigenous 
stock. In India no form of t Aff /■</(».>! (other than the allied t’. t ifrntiis) 
existed until quite’ recenth’ in a state of svstematie cultivation. In anv 
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effort at exteniled produftioii it would, therefore, seem essential tiat 
separate arteation be siven to the forms of this and the allied species as 
e-tablished bv Stapf. iiameh' : — 

(fi) C. Nardus proper. The Citronella ( trass. The fir.st definite account of 
this urass ivonld appear to be that given by Grimmius (Lahorat. Zeylon.), an 
author who died in 1711 but who mentions the oil made from citronella. Stapf 
remarks that ho is unable to distinsniish the different kinds of Ceylon 
citronella, but in his opinion all the culti\’ated races have been derived from 

i . coij/pi’f* Stap^ 

This is the pnnrjiri manna grass of Ceylon, and is there only known in 
cultivation. It now seems possible that many of the vernacular names 
£fiven in the Dicttonarj/ under this species belong in reality either to the 
plant given below as f. or to one or other of the forms of Martini. 

Tlie present plant does nF)t appear to have been kno\vn to the Sanskrit, 
Arabic or Per'^ian medical writers. It owes the botanical name .Varrfu* very 
pos^iblv to a confusion. Linnonus a-^^umed {Mat. Med.., n. 32) that it was the 
)>ard of India ; it was earlv known in Europe as spica indica or spigo narda. 
But it is surprisin" that there is no very ilistinct early record of the wild plant 
having been svstematically distilled m South India as <■, Martini is in the North, 
although it is probable that Ainslie may be alluding to it, since botanically 
the cultivated stock would appear to have been derived from a plant that is 
wild in South India. 

CITROSELLA Cultivation in Ceyion.-^lt is cultivated cliiefly in 
Ccvlon and Malacca, Winter {Clieni. and Drnffff., lii., 646) — one of the largest 
di-itillcrs of citronella oil — says there are two varietie.s. These are (1) a 
form known n.s Inna hntu. which appeared naturallv in 1885: and (2) 
nnothcr, known as maht ]>aiiiqri. wliich represents the older stock—a 
more delicate plant than (1). There is no specimen in the Kew Herbaniun 
.speci.illv labelled .as nm/c; I'aDt/in. but there is one of lana hatu. This is 

\iirtliis projier. but ir is .attacked bv a form of ('stiluffo or Smut— a 
par.i'itic- fungns — that lives witliin the tissues of the plant throughout its 
life, and niav thus ])os-.ib|v iiifluoin e inateriallv the vielil of the essential 
oil. This iniffht (if so desired) be cc,nipli'tclv eradicated by the seed being 
jircviouslv washed in water at a temperature of 120° F. In the Administra- 
tion Report ofthe Roval Botanic Gardens, Ocvlon, for 190.3, mention is made 
of the appearance of Ergot (t’larii-vi>s) a.s a disease on the maanagti^- 

It is .said that the iat/a hatn is the most widelv distributed form of this 
specie, s and ran be produced on soils of a much poorer quality than tto 
required for the ninha pattifiri. The plantation onee established needs 
little attention further th.in to cut the shoots svstcinaticallv so as to preven 
flowering. There are two seasons, the first and principal in July an 
A ugust : the second from December to Februarv. The yield averages fro® 
16 to 20 bottles (according to some writers 22 to 28 lb.) per acre for e 
fir.st (I'op, and 5 to 10 bottles (7 to 14 lb.) for the second. But with age 
the plant vields less and less, so that bv fifteen vears the plantation 
he renewed. The yield also varies greatlv with seasonal conditions, 
the Ceylon report above mentioned particulars will be found of test ex 
periinents on the vield of different, forms of the plant, as also 
seasons of collection. The variahilitv will be seen to be remarkabfe ^ 
peciallv the lower viehl of the indigenous as compared with the intro 
and cultivated forms. 

In CV\-lon the distillation is accomplished bv direct steam 
addition of water to the grass. A charee of dry grass is distilled m a 
six hours, and the exhau-sted grass, after being dried in the sun, m 
the fuel for the works. n,trnn.,i!..i v.^oroi- ofthe citron 


Cilrontilai is the principal bearer of the 
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odour. The hum halu variety vieliD an oil that contains citron, lini (2)^’2 
per cent.), is relatively poor in ^,raniol per cent.), affords m,thyl 

eugeno! (8 per cent.), and has a hish specific yravitv. It constitutes the 
hulk of the citrunolla oil of commerce. The oil of iiinha patti/iri contains 
50'15 to 55'34 per cent, citronellal, 38T.O to 31'87 per cent, yeraniol, and 
only 0'78 to 0'8I of methvl euuenol. The low percentage of the last-men- 
tioned substance accounts for its low sp. yr. The mnlia panijiri is the 
first quality, and is often in trade called Singapore Citronella,” while Pmt Qa.iiity. 
the lana halti is the second quality. Citronella is mainly in demand bv 
the soap manufacturers on account of its geraniol, one of the chief con- 
stituents of rose oil. 

. Trade In Citronella. — The traffic in this ml first attraided attention Trade, 
about 1887, when the exports from Cevlon were returmsl at .5ol,7iJf) Ih. : in 
1890 they became 909,042 lb. ; in 1895, 1, 182, 25.5 lb.; in 19<kl, l.lbO.doti lb.; 
in 1901 they stood at l.Idd.lBH If). ; and recently (1902) suffi-red a serious D..cUac m 
decline to 1.294,7501b.; and in 19u3 still further to 1,062,594 lb. But 
the decline in the production has i-.iused a satisfactory rise in the price Hoc in ['ri.s'. 
from 9d. to l.s. 2-/. per lb. Schimmel & Co. .sav the demand at presiuit 
exceeds the supply, and that a decline, in the price is inconceivable. The 
oil goes mainly to England, America, Germany and Australia. The iiidustry 
centres chiefly in the southern parts of Cevlon, where tliere are said to be 
50,000 acres under the crop, and over 6(K1 stills at work. As compared with 
this the production in Singapore is reported hardlv to exceed .’lO.OOO lb., Singapore, 
obtained from about 2.<KKj acres. 

The Cevlon traffic has .suffered, however, verv greatly through adultera- .iJuitoration. 
tion with kerosene, fi.xed oils, and more recently alcohol, as also in ronse- 
quence- of ovcrfiroductiou. Of l ire the vigorous development of the Over pro iucUon. 
cultivation in Java and the risi* of the Travancore indu.stry in lemon- Java, 
grass oil are cinaimstances that have operateil unfavourably on Ceylon 
production. Hr. Bamber (the Cevlon Government Chonivt) has in- 
terested him, self in this subject anil has invented a process by which 
the adulteration of the oil tliat is beimr exported mav be readily and 
effectively detected. Satisfai torv emleavours are being made bv the 
Ceylon Government to improve the niethods of production and manu- 
facture presentlv piir-ued by the Natives and to discountenance if not 
to check adulteration. 

(6) C. flexuosus. Sf'int 'I’lie Mafalmr or Cochin (irasa. This is tlie Lemon- Malabar or 
gras,s pfant of Tr.avfincorH. St.ijif draws my attention to tlio fact tfiat an Cochin 
excellent figure of tins pliint was given i)y Klicede {Hori. Mnl., 1703, xii.. Grass. 
i07, t. 57), wfio )'alls it kodi-puUu. It is tlie ginger-grass oil [ttukknnaru pillu) 
of some writers, such as .Vin.slie {Mai, Med., li,, 401), spoken of as procured 
from the Courtalluin hills and from Tinnevelly district. It has been dis- 
tributed by Wight to licrbana under the name i. fivj'ttoHits. Nc-s {.'dteudel. 

Syn. PI. Gram., i8.)5. 3,SS). 

LBMOIS'-OR.ASS OIL Cu/f/vaf/on.-- Very little of a detinite, and trust- Travancore 
worthy nature has been published of the jiroduction of this gra.ss ,is distinct 
from several others that are known to be grown. Everv writer on the ^ • 

subject of the gras.s oils of India .speaks of Le\ios-gra.ss Oil as being used 
by the Natives of India in the treatment of rheumatism and i holer.i. It us-uemsi on. 
seeiits fairly certain that these pas.sages have little to ju.stifv their retention 
Under the present plant exi ept wlnue thev make exclusive reference to the 
c-xtreme 8outh of India, and C'iiei-ially to the Travancore and Malabar oil. 

[f/. Gildeiueister and Hoffmann, Volatile Odn, 19* K), ff-sj ; Wiesuer, Die 
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Bohst. des Pflanzrnr.. 1903. ii., o77, etc.] But while the greatest possible 
obscurity has prevailed as to the botany of the Indian lemon-grass oil 
plant, the chemical identity of the oil has been fully established. It was 
first made known in I8^S that the most interesting feature of lemon-grass 
oil was the large percentage of Citral that it contained. This has been 
variously stated at from 70 to 80 per cent., and inferior or adulterated 
samples 40 to 50 per cent. It is employed in the manufacture of artificial 
perfumes such as the violet known as /onone, and like all the other grass 
oils is utilised mainly in perfuming soaps. The demand for lemon-grass 
oil has increased with surprising rapiditv, and given to South India a new 
industrv of considerable promise. The Travancore area mav be described 
as the slopes of the mountains to the north of Anjengo, close to Quiloi. 
It would now ap))ear the plant i.s both wild and cultivated. The hillsides 
are said to be firecl in Jauuarv to burn down the old and useless grass. 
Six months later the fresh croj) is ready to be cut ; by that time the country- 
side becomes dotted all over with furnaces and stills. During .luly. August, 
September and October operations are continuously maintained, but 
there would appear to be no seconrl crop. Speaking of the more recent 
Cochin industry, various public new.spapers have afforded a few particulars. 
Mention is made, for exainph*. of Mr. Barton Wright having leased large 
tracts of lemon-gi’ass land in Waluvaiiad and Ernad of Malabar and built 
a distillery on the most improved plan. The Moplahs are said to recognise 
tweutv-soveii forms of the wild plant, of which five only are of commercial 
value and 07ie is cultivated and never flowers. The wild plants are of 
necessitv foi'ins allied to .\oritiis. M^hotlier they all yield the same oil 
is doubtful, the more so .since the allied forjn of Xtifdiin all yield pel- 
l(‘(-tly (listinct oils. 

Indian Trade in Lemon-grass 0/7. — In rei ent returns we read of a 
new trade in rusa oil from South India to Bombay. As already ei- 
plained, that is di-itilled from a wihl plant, possible Mnrtini, van 
/>oli/nrn ros, and unlc.ss it be nse<l as an adulterant is perfectly 
<Iistinct from the lemon-grass. .Schimmel & Co. (Semi-Ann. Eeji.. 
May 1903, 42), speaking of the lemon-gras.s oil, say, “It may be taken 
for granted that this new source of supply will in future form a strong 
competitor, and that the prices will permanently remain low, whicn 
would promote the consumption. At the present values the article 
will have all the more interest for the soap manufacturers, as the parcels 
which have appeared on the market were chiefly of such a fine quality m 
had not been met with last year.” It would thus seem certain that the 
aromatic grasses of South India (like those of Cevlon) yield at least two 
perfectly distinct oils — rusa and lemon, and that the traffic in lemon- 
grass has become an important one. This may be indicated by the tec 
that the wholesale price has increased from about 2.s. a pound in hi) 
to 9s. fid. (7|d. per ounce) in 1904. The chief commercial centre is 
said to he Trivandrum, and the exports are made from Cochin and Quilon- 
In 1891-2 these came to 1,1-50 cases, in 1896-7 to 3,000 cases : the 
quent years were as follows ; — 1899-1900, 2,792 ca.ses ; 1900-1, 1,9 ■ j 
1901-2. 2,.322 eases; and in 1902-3, 2.807 cases. But according to jo^ 
reports the outturn of the last-mentioned vear came to something like 'a. ^ 
cases, each containing twelve bottles of 24-oz. capacity. The statemen^ 
is frequently made that the price paid for this oil has been forced up to a 
extent that greatly interferes with increasing demands. 
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(c) C.CitratUS, Slapf, Kew BuU.^ IDOfi, 322—30; Andn>pngnn Srhananthit.<, Litin. 
Synt. (10th eci.), 1759, 1304, Sp. PI. note; Riixb., FI. In<i., i., 274-5; Lalz. and 
Gibs., FI. Bomb.. 1861 (suppl.), 99; A citratUK, Trim it- Hnok . H<indhnnk FI. 
Geyl., V., 240; Ridley, Journ. Roy. .4». Soc. (Straits Branch), 1S91. 3. Lemon- 
grass of Indian vegetable gardens. This is the oii-rha. mh or iili-chu, Jnrrn-c.ha 
i^^^ceentea). vd^futnap-pulki nv rfUtina-piUii^ niminft-yatltit\ d.ppi-qlni,^ or <iq{)i yhns. 
The name c/ia (tea) is doubtless Chinese in origin but has been used in India for 
centuries, and indicates doubtless the use of tho leaves as a tl.LVouriiig ingredient 
with tea. The employment of such terms ilenotes, however, rcei-nt knowledge — or 
rather European knowledge of t-he grass. It is thus t.ho edible lemon-grass or Indian 
verbena of Europeans. 

Stapf informs me that he makes the screh of tho kitchen gardens of tho 
Malays, which is identical with tho Lemon-grass of Singapore, correspond with 
the vegetable garden jilant of India. It was probably first mentioned by Franc. 
Martinellus (1604), and the earliest unmistakable description of it was given by 
Eusebius Nieremberg {Hist. Nat., 1635, lib. xv., eh. 19, 343), who called it tiinqlat, 
a name still in use in tho Thilippinos. It is next mentioned by Boniius {Hi.'tl. 
Nat. St. Med. Ind. Or. in Piso, Ind. Vtri. re Nat. et Med., vi., 14.S), but Herbert do 
Jager in a letter to Rumpliius, published by f.alentini (Hist. Simjil., 1732, 392). 
points out that Bontius was wrong, and tli.it does not grow m 

Java ; Jager calls the plant sire, and this is apparently the first occurrence of that 
name. Rumphius, in a letter to D. \V. ten Rhyne, also employed the name 
■iiree but added that it might be called the sterile Indian M-nmiiiii'/iiis in order 
to distinguish it from the Arabian (Herb. Amh., v., 181, t. 72. f. 2). Sam Browne 
{E. Ind. PI. in. Phil. Trans., 1702, xxiii., 1251-2) roin.irked that this grass was in 
Ins day used by the Portuguese women at Fort St. George, but w.is httle esteemed 
by the Natives. It was met with in gardens near the se.a coast, and had 
been introduced from Batavia about 1666 ..v.ri. Lemon-grass was con%-eycd to 
England by Sir Joseph Banks in 1786. Roxburgh gave i. st hirniiiithiis the 
Bengali name of gandha-hemi, but the description and the drawing made by him 
leave little doubt that the plant in cpiestion was the present variety of .v«i»-<rn». 

Culinary Lemon-grass. — From the observations alroailv iiunle (-ee p. 
450) it mav be inferred that hitherto tlie very "reatest pos-,ible nlweurity 
has prevailed reaardino the botanical sourios of the lemon-grass oils of 
modern coninieree. Before haNdno .seen Stapf’s interestunr report I had 
written that if not a perfectlv distinct .species (for which the name 
ritrafiis had been accepted in the Dii tiahan/ and mielit with advantage 
be continued), the present plant would prove one ot the manv races of 

XorHu.s. Apart from the faet that tlmre is a plant wid.dy cultivateil 
in Indian gardens which is generally designated lemon-grass (Li.sboa, 
Bomb. Gras.s, 1896. 87), and that a grass oil (named lemon-grass) is in South 
India obtained from a wild and appareiitlv distini t plant (see jfr.riio.sn.s 
above), there is the still further surprising cireiimstauee that the trade 
recognises 'iemon-grass oil ” as produced int'evlon in .addition tocitronella. 
[Cf. Gildcmeister and Hoffmann, Volatile Oih, 288-9 ; -l/m. Rept. Roy. 
Bot. Gard. Ceylon, 1903, 15.] It would thus appear that the Ceylon 
planters have for some ' time been regularly growing the lemon-grass 
oil plant. 

To obviate possible confusion between the edible lemon-gra.s.s of India 
{f. rifr(ifK.,i) and (he lemon-grass oil ot Malabar {('■ /ir.riio.siis}, 
Stapf uses for the latter the name Malabar or Cochin grass, Unfor- 
tunatelv, however, lemon-grass oil is bv no means e.vclu.sively ohiained 
from Malabar, and " lemon-gr.ass ’ is likelv, therefore, to be continued 
to designate the oil in commerce, irre.spective of the local Indian u~.tge 
mentioned. But has it been proved th.at the, leiiion-gr..iss {(’. rifrnfiis) 
might not itself afford, or that it is not actually affording, an odor- 
iferous oil ? It i.s iinderstocul that the lemon-grass oil of C'evlou is less 
valuable than the lemon-grass oil of Travaneore. But has it been definitely 
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proved that both these are obtained trom one and the same species 
the differences heiiiir climatic, not racial i In other words, has it been 
established beyond dispute that the peculiarities iii the grades of lemon- 
grass oil denote the species of plants used f With such uncertainty it is 
perhaps permissible to think that at least some of the grades of lemon-grass 
oil are obtained from the culinary lemon-grass — the oleum siree of Loclmei 
(Ephem. Acad. Xat. Cur. Cent., 1717, v-vi., app., 157) ; and if this be so 
the name must he retained. 

The extraordinary anomaly is thus presented of an important plant, 
such as rifrafun. known possibly to a large number of the inhabitants 
of India and Ceylon, not having been systematically studied. This subject 
should, therefore, cominend it.self as worthy of attention to those who may 
have the opportunitv of coutriluiting either new material or fresh infor- 
mation. 

Rumphius says the leaves were used in cooking fish and in flavouring 
wine, hut he throws doubt on the roots being medicinal. In India as 
a whole (excluding the modern Travancore and Cochin industry) the 
Culinary Lemox-gra.ss does not appear to be distilled. WalHch (PI. is. 
Ear.. 1832, iii.. 18, t. 280) under the name .in(lroi>of/oii Schoenanthm 
gives an illustration of what is possibly' a distinct species but which has by 
Hackel, followed by Hooker, been treated as A. Xardus, Litm., m. 
f/i-(fn>fis. and with that East Himalavan plant Wallich has associated 
the economic information of the garden lemon-grass. He quotes, for ei- 
ample, from Fleming (As. Res., 1810. xi., 156), who says, " Many Biuopeans 
with whom tea docs not agree, use. instead of it. the infusion of this plant, 
to which thev have given the name of lemon grass.” Hr. Wallich then 
adds, ” Hr. Jlaton, one of the Vice-Presidents ot the Liimean Society and 
Physician Extraordinary to the late Queen (fliarlotto, tells me that he has 
repeatedly lieeii treated with a dish of lemon grass tea by Her Majesty, 
who Used to be very fond of it, and was supplied with the plant from the 
Royal Gardens. Kew.” "There are few jieojile." Wallich concludes, 
“ who have e.xperienced the influence of an Indian climate, who have not 
found benefit from the wholesome and refreshing beverage prepared from 
this grass.” It might almost, however, be said ot India, as it can certain y 
be said of England, that Queen Charlotte’s lemon tea has become complete^ 
forgotten. The lemon-grass is occasionally added to certain soups or used 
while cooking fl.sh and currv, but as affording a refreshing beverage it is 
unknown to the people of India to-dav. 

Lastly', in this place mention may be made of Mrs. Lisboa (Jffun' 
Bomh. Rat. Hist. Soc., 1889. iv., 123) having figured and described a new 
species, viz. Ci/iiihttjfof/ou odoiutfii.'i. found w’ild at Lanowli, Poona, 
which is said to vield an oil " .soft, sweet and more agreeable than 
(', Jltirfiiii.’' It is thus evident that even if ritrutus be exclu 
from consideration as an odoriferous oil-vieldmg species, there are v^ 
possibly several <listinct plants that afford oils, many' of which are trea 
a.s lemon-grass oils. . 

[C/. Sawer, Odorographtf. 88-9 : Pharmneog. Ind., iii., 507 ; W iesner, 
des Pflanzenr.. 190.3, ii.. 577; U'ealern Sept. 1901: Yearbook of 

1900, 102 ; 1901. 5.5; Chem. and Drugg.. 1901, 804; 1903, 507 ; 

Trap, .igrist.. 1901, 59, 199; 1902, 473: 1904, 531; Bull. Econ. L’lrAo-t ’ 

1902. 807; Der TropenpfUinzer, 1902, 190,425; 1904.321; Free. Cfie”*- 'Lj 

1903, xi.v., Xo. 273; Chem News, 1904. 21 ; Journ. Chem. Soc. Indust., 

1305; 1904, 75, 094.] 
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GINGER-GRASS 


CYMBOPOGON 

SCHCENANTHUS 

Ginger-grass 

C. Schcenanthus, Sprem/. According to Stapf (I.f. .'tO.'t-l.'t, 

352) there are at least two fairly distinct plants coiumonlv assigned 
by authors to Aiiih‘ojtofjn}i Sf/inimiif/uis, Linn. These are as 
follows : — 

(a) C. Schoenanthus, Sfifng . Pi. Pugil., 1813, ii., 15 ; A. laniger, Dtsj.. FI. 

Atlant, 1793, ii., 379 ; FI. Br. hid., vii., 203 (in part). 

Ginger-grass . — This is the Schwnu.i. Schananllni.^i. or SijuniaiitJnt.^. Ginger- 
and to some extent also the J uncih ndorntus, etc., etc., ot ( Ireek and Roman grass, 
writers, as also of most of the early writers on Materia Medn a. ,\n oil 
prepared from it would appear to be known as Gin'(;er-(;kass. The 
Oriental names for the plant have been so much confused with tlie ne.iit 
species (if not with several other species) that it wouM be a bold step 
indeed to separate them and to affirm tliat izkhir (Arab.), (junjiijiih (Persian) 
and hhustrina (Sansk.) denote, this particular species and no othi'r. It 
follows accordingly that the modern vernaculars of India cannot be ariii- 
trarilv separated. In fact it would perhaps be the safest course to call m 
the aid of geographical distribution and to assign the names in common 
use for perfume-yielding grasses in the respecti\e areas wln-re the spici-s 
abound, as being the names proper to these species. The present form, 
according to Stapf, is met with “ Iroin Morocco to the Panjab and Ladakh.” 

"In the Paujab it is common in some of the desert tracts from Karachi 
to Peshawar and Ludhiana, growing on rocks, in sand or in hanl loamy 
soil.” The Indian vernacular names best known for it within that area are 
khavi and ghatyari. 

f &It would appear that an oil is actually produced in the Paujab from on. 
this plant, though only very occasionally. In fact the reports that have 
appeared on the diversified properties of such oils are very pos».ibly due to 
incorrect determinations of the plants concerncl. In a few instances 
records of oil exist, however, that leave little room for doubt of havimi 
been actually obtained from the present species. Edgeworth {.Jonrn. Linn. 
hoc., 1862, vi., 208) describes under the name i'l/iiihopof/on .irinna the 
plant met with in Multan — the country where the .Malh resided in the 
time of Alexander the Great. 8tapf has pointed out that on the label 
of one of his specimens Edgeworth wrote. " An e.ssential oil expressed 
from the roots, manufaiUured only at Kasiir in the Paujab.” This, adds 
Stapf. ■■ is probablv the same kind of oil which Vigno records from Hassan 
-A.bdal (between .\ttok and Rawalpindi) with these words ; ” .1 stimulating 
oil is e.xtracted and used in medicine.” Mr. .1. R. Drummond confirms usi'.i 
Edgeworth’s report by the information c<)nnnunicated to Stapf that a family 
of priests at Kasiir produce(l this oil quite recently (see Rosa, p. 1)26). 

It perhaps need hardly be reiterated that the oil in the above passages .XirJ Roots. 

IS spoken of as expressed from the roots, not from the leaves and shoots. 

The fact of there being a medicinal root, or rather two species of roots --the 
uard of the earlv explorers of Iiulia —known to all modern Indian medical 
'vriters is of great historic interest, anti the botanical eviilence would 
support belief that when dealing with the IVestern Paujab. Sind. Baluchi- 
stan and Persia. the plant in question may be acceptei I as .'x/m iiaiifhiis. 

Linn., but when dealing with the Ea'tern Punjab and the T'nited Provinres, 

It is in all jirobability the sjiecies presently to be tli-, viz. 

lichnlt. 

^6) C. JwaranCMsa, Gh hiiit . Mani., IS‘24, ii., 4.‘)S ; Xardvs in^hrMs, Blan^. Phil. 

^rans,, 1790. Ixxx., 234, t. 10, f. 1; Andmpoqcn Juarnncnjtu, Aft. , 

IV., 109; .4. Irarnfirusa, VUrharh, FI. Apictana„ 73; *4. hruruyicufia, Hoxb., 
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CYMBOPOGON 


SCHCENANTHUS MEDICINAL GRASS 

Medicinal Grass 

FI. Ind.. i., 275-7; Dalz. and FI. Bumh., 18(31, 301-2; Lisboa, Jwii. 

Bomb. Xat. Hist. Boc,. 1801, vi., liCi ; a!.-Mj Bumh. Grass., 85; Andropogm 
lamgcr, Dutliie. Fodd. Grass. X. Ind., 35-5, t. 23 ; FI. Br. Ind., vii., 203 (in 
part). 

Nardus Sweet-scented Medicinal Grass. — Of tliis plant — the Nardus indim 

Indicus. of early writers — Stapf observes that it occurs on the outer hill-zone of 
the United Provinces, Kuniaon, Garhwal, and westward as far as Pesha- 
war — mainly in the neighbourhood of watercourses. This is, therefore, a 
much more abundant Indian form than the preceding. It frequents, as 
a rule, colder and moister regions. But the name jwarankusa, which 
Stapf treats as Sanskrit, is so in derivation very probablv, but was appar- 
ently never n.sed by even the most recent of Sanskrit authors as the specific 
name for this or any other grass. Diitt (Mat. Med. Hind., 1900, 271) 
gives the San-krit naiiie /nwm/yn/.n as denoting .1. I ifnrtuiriisfi, Eod).— 
the lamjaJ: of Hindi and the haranhisa of Bengali. But according to him, 
the A. Sr/ifi iifiiit/iii.s (the bhustrina, Sanskrit, and ganda berm, Bengali) 
was the jilant we now call C. rifrtitti.s. so that the Sanskrit and vernacular 
names above very possibly denoted both U. .fii'tirtfnriisft. Schult., wi 
C. Sr/iirtinitf Jills. Linn. [See Cyperus rotundus, p. 466.] 

Duthie gives it the following vernacular names (some of which mar, 
however, denote Si'Jiiinnntlni.s) : — sirgJiurai, soldra, bur, TcMr, 
yandhi, lhawi, gander, rnnn, dab.sidn, bahhori. jardinkush, azkhir, khan, 
gandel — none can be said to be derived from its supposed Sanskrit 
name. Roxburgh, who rendere(l the name jivaranciisa as iwaranaini, 
gives as its synonyms ihharankushn. iiearankusha, karankusha, and says 
these are Bengali, but makes no mention of Sanskrit names. So also Butt 
accepts karankusa as Bengali, but does not give jwarankusa as a Sansknt 
iianie. Moreover, Ro.xburgli vi-rv properlv ob.serves that as stated by 
Blane. the virtue of the plant re.>ide.s entirely in the root. Duthie, speajdng 
doubtless of this gra.ss under .liiili‘i>j>i>i/i>ii huiif/nr, Des/., says it is 
one of the .sweet-scented grasses, “ the roots of which are sometimes used 
like khas-khas in the inamifactuio of tatties.’’ " As a fodder grass it does 
not rank high in regard to its nutritive (jualitie.s. It is, however, largely 
niade use of by cattle when it is vouiig and tender. Its scent is said to 
affect the flavour of their milk. It is often stacked and forms a useful 
supply in times of scarcity. Mr. Coldstream says that it will keep goodin 
stack for upwards often or twelve years.” “The MatV grass grows m 
hollows where water collects, and seems to prefer kallar, that cows 
graze upon it if hard pressed, but not otherwise ; also that bar housfr 
wives u.se wisps of this grass to clean out vessels used for churning ana 
hohling milk." 


Spikenard 
versus NarJ. 


The perfume being cliiefly resident in the root, not in the stems ana 
leave.s, justifies the association ot the Xard (perhaps more G. S<‘Ji(iendit~ 
thus than G. .! irni-iniriisii) with the storv of the PhcBiiician followeB 
of the army of Alexander the Great in Lu.s and of the confusion that long 
e.xisted regarding the spikenard of the ancients. This, doubtless, is ® 
plant spoken of by Pliny and in more recent times by Garcia de Orta as 
found on the banks the Ganges. 

The preceding ob-erviitions may bo accepted ns setting forth the 
of the two forms of Xurd, both of w-hicli industrinlly have been treated « ^ 
plant. It has also been affirmed that the chief property of the pi® 
it.s sweetly scented roots. But apparently tlie leaves and shoots of ® 
other (or of a third specie^ not separately recognised from them) . ^ 
hv di,-r illation an oil with slightly different properties from ru.sa. a 
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CYNODON 


CREEPING PANIC GRASS 

pu-rts of the country the present plant is more ■-.weetly perfumed than in others, 
as, for example, in the \ iciiiity of Rawalpindi, Dutlne tells us that a “ perfume 
is manufactured from it, and the aromatic oil is sometimes used as a cooling 
medicine.” The authors of the Pharmacographia Indica (iii., .'> 08 ) mention that 
in the time of the Tuhfat-el-muminin (about 1009 a.d.) a di-^tilled water was 
made from izkhir and apj^arently the oil of i’. yiut'tini was then unknown, if the 
name izkhir was not used indiscriminately for fiartiui and <'• st hwna nthHs. 
Indeed it is believed that the variability of riisa oil may to some extent be duo to 
this grass being mixed with yiurtini and both distilled t<»gether. or to the oil 
of the present plant having been mixed with that of rusa (palniarosa). In fact, 
according to most authors on essential oils, this is very p(»S‘^ibly the cliitT source 
of some of the “ ginger-grass oils ” of commerce (Gildemeister and Hoffmann, 
Volatile Oils, 285), If pure it is valued at 2«. 3d. per lb. Schiminell & Co. say, 
“ Our examinations have proved tliat it is a pure distillate deserving absolute 
confidence. Xever has this oil been on the market in siicli tine (juality as at 
present” {Semi-Ann. Pept., 1904, 44-8). CTiIdoraoister and Hoffmann {l.c. 300) 
say it has the sp. gr. of 0'915 at 15° and its odour recalls that of eleyni. It distils 
between 170° and 250°. The statement that an oil is not prepared from i . 

(iiioifMrc would, therefore, appear incorrect. But the roots and lower stems which 
constituted the Schmnanthus of the ancients would seem not to be collected in India 
to any material extent at the present time. Garcia de Orta (1503) wa-s the first 
European writer to refer to that product in connection with India. He tells 
us that it came from jMuscat, was known as “ Herba de Mascat,” and was used 
by the Portuguese in India, but not by tlie Natives. He makes no mention of 
any of the essential oils derived from this or the allied grasses. 

But in spite of the fact that so great an authority as Sir William Jones re- 
pudiated hotly Blane's opinion that the Nardiia of many authors was in reality 
I am Strongly inclined to agree that a too literal acceptance 
of Jones’ view may be misleading and has possibly in the past induced error. 
Pliny {Hist. Nat., bk. 12, ch. 12 (Holland, transl.), 364) says the ‘‘ Nardus spread- 
eth into certain spikes and ears wliereby it hath a twofold use both as a spike and 
as a leaf.” Apicius speaks of the sptca indica being used in sauces and costly 
dishes, but this may have been i . cift-fttift — the plant that I have spoken of as 
the edible lemon-grass. Paulas ..Egincta (Adams, transh, iii., 205) derived his 
information mainly from Galen, who draws again on Dioscorides and speaks of 
it purely as a drug and ointment. It seems highly probable, th»^"refore. that the 
Nardus of the ancients was different from the Jatamansi of the Sanskrit authors, 
though the plant kno'^v'u to botanists as ^uriittMttivhys Jotatnansi doubtless 
is the spikenard. Garcia de Orta {Coll., 1. ; also in Ball, Proc. Boy. Ir. Acad., 
074 ), followed by most of the older Indian travelh-rs, speaks of the Nardus as 
obtained from the plains of India, and can only be referring to uno or two 
species of i'uniftopoyon, certainly not to the alpine 


DACTYLON 

Bub 

l'’erfnmcd Oil. 


Mixed with 
Kusa. 

Ginger-gribS 

Oil. 


CYNODON DACTYLON, /Vz-.s. ; FI. Br. Ird., vii., I'K.s ; d:e.p., 
Boiitius, Hint. Xat. et Med. hid. Or. in Piso, Ind. Vtn. re Xat. et Med., 67^81. 
1658, 148 ; Rlieede, Ilort. Mai, xii., 47 ; Jones, .h. Be..-., 1795, iv., 248^9, Dub-grass, 
t. 11 ; Duthie, Fodd. Grasi:. A’. Ind., 52 ; PlKirmaeoij. hid., iii., 577-8 ; 

Lisboa, Bomb. Grass.. 104-6, t. 57 ; Rejit. .hjri. Chem. Mi/sore Slate, 1901-2, 

~7. Creeping Panic Grass or Doorwa, Bermuda Grass; dab, daurva, 
plhla, kabbar, talla, hurdwa, ehibbur. dhobi-ghds, kali ijhds. hnri/di, arwjam- 
piVn, etc. A perennial creeping grass which flowers all the year round. 

Grows everywhere throughout India except perhaps in the .'•audy parts 
of W estern Panjab, where it is rare. 

Lisboa says this grass is now generally spread in the settl^il parts of Australia, 
where it may have been introduced with cultivation. Aocordinij: to X'asey {Rrpt. 
brasses U.S., 1883, 54—6, t. 59) it takos the place in the Southern Statf'^ u£ the 
lamous blue errass of the more northerly State-* of Am#*rica. In India it is 
particularly abundant on roadsides and delights in an admixture of -ami. gravel 
and ordinary soil, and is one of the first gra^sses to appear on thf^ juirtiai rf-covery 
reh soils. It ascends from the plains to 8,000 feet in altitude. V>ut varies in 
habit and nutritive qualities according to --luil and climate. Is reajlily propagated Projagition. 

6 y cutting up the ^-hoots and roots an<l -prcadinj tlv-se the -iiirface of the 
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ECONOMIC SEDGES 


CYPERUS 


BULBOSUS 

Edible Tubers 


Fodder. 


Cultivation. 


Crop. 


iledicine. 


prepared boU, or depositing them in furrows, each row of cuttings being covered 
over by the preparation of the next fuiTow or by liaiid dibbling the cuttings all 
over the field. 

It is the commonest and most useful grass in India, since its stems and roots 
form a large proportion of the food of horses and cow?, ; it has great fattening wid 
milk-producing quahties. Makes good hay, which if carefully stacked will keep 
for years. Voelcker {Improv. Ind. Ayri.^ 173) says of dub grass m India that “ in 
many parts it comes up naturally or may be easily propagated from cuttings simply 
stuck in the ground. As a crop for irrigation it gives a great yield, and is about 
the only grass that keeps green in the hot weather. To one coming newly to the 
country it is surprising to notice how from an apparently burnt-up and dead 
surface a crop of fresh grass will spring up on the first fall of rain.” AcconJing 
to the Madras ExperinienUil Farm Manual, dub, like most other meadow graces, 
should be cut for hay directly tlie flowers ap[)ear, since under these circum- 
stances the juices are more nutritious and the plant will produce another crop 
much sooner. The great object should be to retain the green colour of the grass 
by drying it as quickly as possible ; two or at the most three days should suffice 
for making the hay, and if the dews are heavy it should be put into haycocks 
at night. The richness of the saccharine juices renders the hay more liable to 
heat and ferment, but excess in this direction may easily be checked by the 
ordinary methods of putting pipes trom the centre to the outside of the stack, 
or building in two or three layers of dry paddy or cholarn straw. 

It is necessary, however, to notice that iMavti/ion . while very easy to grow, 
is very difficult to eradicate. In the Farm Kept. Bombay (1898-9, 6) it is said 
to be a persistent weed in black soil and to require deep hand-digging in the hot 
weather to destroy it. The plant is u-ed niodiciiially and a coolmg drink is said 
to be prepared from the roots. Dub is also used fairly extensively in Hindu 
religious ceremonies, but it is necessary to distinguish carefully dubf dab, dab and 
dib, which denote separate grasses. 


D,RP., 
ii., 682-9. 
Sedges. 


Two Economic 
Groups. 


D.E.P., 
ii., 683-5. 


Sandy 

Situation.^. 


Found 
in the Sud. 


CYPERUS, Linn.; FI. Br. ///(/., vi., 591-619 ; Pruiii, Pta, 
ii., 1138-45; Cyperace^. 

This genus of sedges contain-j soin« bO Indian species. Most of these ^ 
fairly valuable fodder plants, especially when young, others are dangerous weeds 
of cultivated lands. A tew yield culms and leaves that are employed in thatching 
and m grass-matting, and others <itiui<l tuberous rhizomes that are either eaten 
(especially in times of scarcity) or an* eolh^cted and sold as perfumes or meificines. 
The greatest possible obscurity still pivvaiU, how ever, as to the determination 
of the Indian economic specie.s, so that it may for the purposes of thepre^ 
work suffice to discuss them under two groups, those of value becai^e of their 
tuberous roots and those with culms anti leaves utilised in mat-making. 

(A) Tuberous Rooted Forms : — 

1. C. bulbosus, VaU. ; FI. Br. Ind.. vi., 611 ; C.jemenicus, Bdz., 
C. jemenicus, Linn., in Eoxb., FI. Ind., i., 192 ; Ckike, Journ. 

Soc., xxi., 175, t, 2, S. 17, 18 (but mr. ji. excl.) ; also Journ. Bol, IW 
xxviii., 18 ; FI. Br. Ind., vi., 11 ; Triinen, Journ. Boi., n.s., 1884, sxu., 3 
61; Woodrow, FI. IE. Ind. in Journ. Bomb. Sat. Hist. (Soc., xiii., ^ ’ 
Gamniie, Rec. But. Surv. Ind., 1902, ii., 193. The skilandi, shwwn 
arisi. bid, they, puri-gaddi (the grass) and puri-dnmpa (the bulbils). 

This small sedge is often very plcntilul in sandy .situations, as 
in Sind and Baluchistan, tho Upper Uangetic ba.'m, the 
the Coromandel Coast and Ceylon. It is distributed to Arabia, 

Central and North Africa. Tho characteristic (ecoiioinic) feature of the p 
the tuberous rhizomes (often called bulbils) that it produces. These 
much larger than grams of rice, and since they arebonwonlongah-.-^S, 
tent bhouts they are found m great abundanet* in the boil, free from jjie 

and free from the parent plant. Thev arc ai’cordingly collected by s 
sandy soil. They are encased in several easily separated scaly coats an^ 
removal of these, are roasted and eaten or are soahed m water, na 

into a flour, and baked into bread or cooked into puddmgs. etc. They 
aromatic property, and are strictly speaking etlible not medicinal tubers. 
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AROMATIC TUBER 


2. C. esculentus, Lmn. . FL Br, Ind., vi., 616; Journ. Afjri.- 
Hort. Soc. Ind., 1897, xi., 575-8. This is the Rush-nut, Earth-almond. 
Tiger-nut or chnjas of European, American and Alriean writers. Bret- 
schneider [Hi.it. Europ. Hot. Dis(\ ('hina, 16), while reviewing KanieFs dis- 
coveries (1683), identiiies the man tchi or pee tchi or Chinese Water-chestnut 
with the present plant. The name Water-chestnut usually denotes 
Trapa (see p. 1080). 

3 j If the determination liere suggested should prove correct, the Chinese would 
have to be accepted as havmg knowm the edible stnlge from as early a date as 
can be shown for any other country. But it so closely resembles t . l otitnttuM 
that it IS highly probable the reputed d)f-C(»venea of it in India and elsewhere are 
m some instances at least due to mistaken determinations. It has, however, 
been recorded as found in one or two localities in the Panjab and in the Xilgirl 
hills, but nowhere common. It thus no doubt exists in India, but until frc'^h in- 
vestigations have been made it is perhaps desirable to leave the matter in this 
position. Repeated efforts have, however, been put forth (so it has bt-tm afhrim‘<i) 
to introduce the cultivation of this plant, but with absolute failure everywhere. 
The present species, therefore, contributes no known portion of tlie supply of 
edible f'yi»ertts tubers in India. Of other countries it is reported the tubers 
are often roasted, then ground to a powder, and used in the preparation of chiijas 
coffee or ckufaa chocolate. [Cf. Kew Mua. Uuidc, 1895, Xo. 2, 59.] 

3. C. potundus, Linn. ; FI. Br. Ind., vi., 614 ; Hove, Tours in Gujarat, 
etc., 1787, 25, 45, 112, 120 ; Dyniock, Mat. Med. 11'. Ind.. 1885, 844-5 ; 
Buckland and King, Of[ic. Corresp. Beng. Govt., Apr. 21, 1892 : Pharmncog. 
Ind., iii., 552-3 ; Dewey, U.S. Dept. Agri.. 1894, 1-4 ; Bret.sehueider, 
Bot. Sin., 1895, pt. iii., 126; Woodrow, Gard. in Ind., 1899, 547 ; ako 
FI. ir. Ind., l.c. 431 ; Bull. Haarlem Mus. PL, 1903. ii., 1145 : Gage. Rec. 
Bot. Surv. Ind., iii., 112; also Prain. l.c. 303; Ho.sie, Rept. Ssuch’uan. 
China, 1904, 45. This is the mothd. inuthd. batha-bijir. tandi sura, mustd. 
dila, qundra, korai. koreki-jhar, bimbal, etc. Brctschneider points out that 
the Chinese name for the odoriferous tubers of this .speeies (which utcurs in 
Buddhist books), namely m.u ts'ui ta, conies from the Sanskrit mu.',tuka. 

This is a very troublesome weed of fields, gardens and waste lands, plentiful 
throughout India from the sea-level up to 9,090 feet in altitude. It& occurrence as 
an enemy of cultivation has been recorded in nearly every tropical country. The 
underground shoots that bear the economic rhizomes or tuher> are persistent and 
become woody, the plant being m consequence ditticult to eradicate. The }>est 
results at extermination have been attaine<l by low shade and repeated mowing 
down of the herbage. But <■. fittivi Rot-n . is a plant so i-lo'^ely allied 

to it that the late iMr. C. B. Clarke informed me it might quiti' '^ately be viewe<i 
butanically as a variety of f. rotnmttrM. Economically the? two plant> arc' 
identical, and are therefore treated hero conjointly. One of them is possibK 
[or nw/ar-moth) of economic writers (Dutt, Dey. Dymock. Liotard. 
Buck, etc.), which yields an odoriferous medicinal root but is not <. 

, which by modern botanists is calleil <■. D^nnock speaks ot 

two kind.s of ndgar-rnoth met with in the Bombay markets, viz. Surat ami 
Kathiawar. Gainmie informs me of two kind.s — a small tuber common in 
the Deccan, and a large one that docs not extend beyond the heavy-rainfull 
zone of the Ivonkan and the Ghats. Clarke, who most kindly perused tins 
article and miwie useful suggestion.-?, nsketl the question — Could the rnedicin..! 
root alluded to by Dymock and others be 

f . has not at all events been recorded as found in Western India 

Woodrow wTites me that it does not occur in Western Imlia as far as he km.iws. 
It is thus hardly likely to be the economic plant ^ dm '< 

The rhizomes of roittmt — f. — are very ixTuch hircer tiuui 

those of are lushiy aromatic, and when mature an- -^o \v<)<j<ly that 

they could hardly be eaten. Ground into a. powder, however, tiu-y arc used mcdi- 
i^inally, specially for external applications as Up. They have been re^artled as 
diaphoretic, stimulant and astringent. The Scythians are said to have em* 
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Elc'charis 


D.E.P., 
ii., 685-6. 


ployi'd tiiern iii thoir <poci.il pr«‘par<iti(in. Tliey are also used in 

[)erfuinfry, particularly in m\iinr a iviiuired arotna to certain fabrics and m the 
preparation ot oud-hati — the fratrrant s-ticks Inirncd in Hindu houses to disguise 
otfensive smells Tliey doubtless, constitute much of the so-called juncus or 
radix )uni:i and kuperos <if the Latin and Greek authors, and which was ex- 
tolled by mediaeval lierbalists. hem^ sometimes, but erroneously, called Indian 
jataaanisi . [See Cymbopogon Jwarancusa. p. 402.] It is desirable to bear in 
mind the h.ird woody nature and <irr>matic proyierty of these tubers in order to 
(U.-irmoiusli theun from certain eilible tubers to which they bear some resemblance. 
There would thus seem to In* two chief form?' of tlie medicinal and perfumer)- 
tubers — the motha (f. »‘otnit4iitH-tutterosn**) and the nuyar-moth (#'. 
of Dymock, non Roxburgh). 

^lany writers, however, affirm tluit tlio tu])ers of rotnndns and fuber*sH» 
are eaten, especially in times of scarcity and famine. They are, certainly, greedily 
eaten by pii^s, and in famine times may therefore be eaten by men. But it would 
almost seem as if eitbcr of two conditions were necessary : — (a) that the tubers 
of certain localities or particular stages of growth are more palatable than the 
tubers describeil as meth<‘mal, etc. ; or (6) that some altogether different plant 
affords the edible tubers attributed to this stodge. 

Throughout India an edible tuber bears very frecpiently the vernacular name 
kaseru ; in fact it is menthuied in the Ain-i-^ikbari. Roxburgh described 
iij/soo*- as the k*$urs common in Bengal and growing on the borders of lakes, 
ponds, etc. It possesses, he says, tuberous roots, but curiously enough he makes 
no mention of these tubers being edible. Most Indian writers who mentioa 

t utnmtuH as yielding edible roots, speak of the plant, to which they refer, 
as frequenting the margins of tanks {Beng. 0[fic. Correap., l.c.). It would thus 
appear highly pn*bahle that the so-called edible tubers of C. of many 

writers may have to be transterred to Hystfor. Roxb., which Clarke m^e 

a variety of .**. yroHnuM. Lmn Gammie*> ^ote on Plants ustd for Foodduringf(i'^n^'l^^^ 
etc.^ In Bombay, while it give- bnlhosnu, makes no mention of rotuwtnn 
nor of having b<*en eaten. Imt enumerates the following species 

ot svir/Hts .ts atfonlmg *'dihlo prodm-t-? : — (u) the bulbs of v the kyioor 

or kachara, and {h) th»‘ the chid (the iniraj of \^oodro^). 

In pa-.^mg It rn,iy bo added tliat.so far a.-v < an l)e discovered Crammie’s allu^oij 
to the ■’ st'cds " is the only rooftnl of tin* gram ot a vSeirpus being eaten. But 
thinking tiiat Woodrow U‘'rmor!y I'rotesMir of Botany at the Poona 
ot Science) was hlody to be .ible to throw Mono light on this question, I a^sed 
for hi'^ views. Hi.*, reply was t»rielly a-, follow s . — '■ 1 found tubers in the marte s, 
carried these off to Po<ina. and produc<‘d from them s. Miyuoot'. The tubeK 
are globular, the size of a marble, have a brown fibrous covering and inv'a^ 
are white, farinaceous with an <igiveab]e tia\our.'' In a similar 
cation Gammie, tlio present Professor of Botany at Poona, informs me t^t 
tuliers of s. are the favourite vegetable of the Parsis during the co 

weather. The plant grows abundantly in the fresh-water tanks of 
hut not in tlie Deccan. Lastly, Mr. l' H Burkill wTites me that the 
supply of these edible tubers oomes from Patna, Allahabad, Aligarh, etc. 
Xow-gong the plant is called ghoyrtl ; m Ganjam. santra ; and in Prome, my 

thon-nujauH'j Burkill then adths that another cypieraceous root is edible. 

is bidieved to be F;/#’wW(«rriv. It is known in the Santal country 
in Central Imha (Tonk) it i^ kasuria. There can thu< no longer be any doub 
•*. Miytoof I-. at least one of the edible tubers of India. Hooper {Rept. La 

I‘Jijb-7. 11) -jieak-, (_d' tubers from Singapore, which it won! u.ppe 

arc regularly importe*! and .sold m the Calcutta market. 

(B) Fihron.i or MaPtnakitK/ Forms : — 

4. C. COryrafaosus, R'^tb . C. aemt-nudufi. Roxb., FL Ind., i., 187 ; FL ^ 
vi., 012. A glahriMis ru',h-like sedge uhii-h often grows to the height o 
tluve feet. It is met with from Kumaon to Assuni and Burma, and dis r 
to Oylon. Africa and America. It is known in India as yol-methi, 
tunya, kodu, kurai. mca-myt t-yin. Vnr o. J^fMiywcei. CS C-. is 

on a specimen fm-nished by Dr. Bidie from Tiimevelly. which had been orig 
obtained from Madagascar. This removes, theref<jre. any (loubt regar 
material of the finer mats of that locality. . , rocen^^- 

d C. malaccensis, ta«f yanmtfru.s incurvatn.'^. Pnnyorei ^nd p 

Hoxburyh's FL Ind., u, 2o;5 ; Prain, Bpny. Plants, ii., 1144 ; FL Br. /«d., ^ 

A ii.itivo of brackish imalb.mk.s from Ikaitral to Sind and lUstributea 
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poro jiiid t!ie I'^r-Lin ( liiif. Ft is in kiiuwu vhxm'iti />^///. .nul iy 

by popul.ir w rit<‘rs lias lussi inucU i Miifnstsl witli 1'. li.uicr (.! H'H n 

Bot , IHT'.b \ iu., *.b) - 1 ( ►.')) trix .1 inlarcstiULj iwssnmt nt’ I lit' in.it t in ".uU .i in I 

ftnor-in<its <a' C'hiiui. Tlu^ tnninT am not (‘xported, hut tlio latter cou'-titiito .in 
important iti'iu ot trafUo ti'oin (’.inton to tin' I'liitod Statos ot Atnoiic.i Hanco 
idontifiocl the plant as i'. . Imt C’. H. ( 'larkr nitoi n u-d me t li.it lio 

re^^ardt'd it as hein^ iiifim eormctly i'. 

b. C. tegetUormis, (' nu/ius, Itoxb.. FI Itvl . ‘jon , 7-7 /p //a/, w. 

rd2 ; Prain, 7 <* 1144-. 'I'liis torui is clost'ly allied to r. ttmiix •f'' II s: s, ii nd the 

t\v*o pl.ints seem to luivt' ot'ten ht'en i-ontusetl hy eeorioinie writi r-. It i-> a nati\e 
of Bengal ((.Vntral and Kasleru — the Sinulrihaii'-.), C’liittairon*r. A''^am. B.indt I- 
kltand and ^Madras, and is distrihutetl to Cluna and Japan. .V tall elnia oik nwh- 
like sedge known as ij/ild-mi th/ or .‘u/m. 

7. C. tegBtum, f^orb . FI. Hr. fml., \i, bid; l*rain. Ir 114t: the Sod^^t' or 
Grass-matting Plant of ('aleuttu, the mvdnr-kfitt, iri tla, kttmi. wandn. ote. 

An extremely ahniidant and widespread sedtrt'. It occur.-' thi'oiiLchom the 
plains anil ascends the hills to bJlOh feet in altitude trom Ka*'himr to Ihirm.i. 

ORASS-MATS : Calcutta- mats : Madras-mats. — Hiir and tlicn' 
tlirouiihout the grpater part of Imliii mats are ma<l<' of tln' i-iiliiN of rprt.iiii 
species of sedge. Some are coar.se, being woven ot tlm entire eiilins. and 
others exceedingly tine, the triangular eiiltns being sjdit into two. four, 
eight, twelve, etc., pieces. These strips ot (•ulln.^ are carefully dried, wh-n 
it is found tliey have rolled round on themselves lengtliwi.se. thus caiTving 
the polished epiclermis uniformly on the outside ot the rush-likc strands. 
The process of splitting the culms is perhaps the most difiii ult ami laborious 
part of tlu‘ grass-mattmg atr. esptciallv when exceptionally tine mats 
are to be woven. The collection ot the culms and the splitting and drying 
of the .same are duties entrusted to the women, whose jiaticiice and delicate 
fingers are in conseijuence important factors in suece.ss. Tlic men do the 
Weaving. The spei ies of sedge most largely used is ('. tciirtinii (Xo. 7 
above), hut Xos. -1. .'). and fi are (according to some writiu-.sl each and all 
emploveil in the localities where procurable abuudaiitlv. In fa> r. as ah eadv 
•stated, the finest mats are those prodiu ed in Tiniievelly trom ruriiiii- 
liosiis. rnr. Pu ut/orei . Rut the (lUe^tion whether the production ol 
the finer mats nece.ssarilv depends on the spoi ial properties of the .edge 
user! or on the patience and .skill of the operators has never been dehnitrlv 
investigated. In certain regions species of sedge are imed in the m.it 
tra(le that in other cmintries are never so eiuploved. though plentiful. 
The greatest uucert.iintv still pervade.s the liter.iture ol the gi'a--s-mat 
trade, more especiallv as to the jiartii nlar lorms ol sedge used in tin- i eiitri's 
"f special re])Ute. But the .-xct'edingiv fine mats of Tinnevellv, Coihm, 
I’allampett. Palghat. \’i'llore, Imlrawattv. Sevrv. Talnier. .\lidnapur. eti . 
•Mats, though often mai'Vi'llousl v hue. verv beaiitilnl and highh- urtmtn . are 
' otmnereiallv inmdi less valuable than the ordiii.irv gras'-m.its, the .o- 
ialle<l C'alcutta-mats or non/ib'-iii.-ils. which are made maiidv, it not e\- 
clusivcdy. of (', tcfirtiini. 

Manufacture . — The method pursued in the fabii.ation o! gr,is.-iiMts, 
however coarse or tine, is tlu‘ same with all the Indian gra"-m,ifs. .uid 
iiiav be her(> brietlv iletailecl. Threads ol ordinary countrv twim- (more 
rarclv (ottonl arc stretched along the surface of the ilooj' ol rim ho ooy 
nr workshop, one inch or an im li and a half apart, and c\rm, ling Im- ilm 
length of the desired mat. [f intendeil for a large-sized r.iom tliev 
liiav cover, or nearlv so, the entire floor of the workshop, or m.iv bt' 
Iihiced in one corner, being oidv ,i few feet in iengrh .ind bre.idili, or 
many viiids ill length and unlv ,i tew teet in bre.idrh (the hist being a 
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sort of piece-goods form ■which has recently been sent to Europe and 
America very largely). The lengthwise strings constitute the -warp of 
the mat. Previously they have been threaded through a crudely formed 
weaver’s comb or beam of the desired breadth, and they have also been 
attached to bamboos at both ends, which are so adjusted that they mav 
be tightened as desired and the warp raised an inch or so above the floor 
of the room over which they are stretched. The operators commence 
lit the far end. They sit in a row across the breadth of the fabric and on 
the top of it. Each posse.sses a crudely formed wooden needle (which 
t'lkes the place of the shuttle), and through the eve of this is inserted the 
end of the split and carefully prepared culm. This is passed alternately 
over and under the threads of the warp and thus placed in position by 
each operator along his allotted portion of the weft. Simultaneously 
the comb is beaten home and the next street of the weft commenced by 
being threaded above the warp, where the previous street went below. 
If colours or patterns are desired they are inserted by the hand at the 
proper positions. Thus slowly the work progresses. It is hand labour 
from beginning to end, for so far machinery has not invaded this peculiarly 
tropical craft, the prototype very possibly of the wearer’s art. 

As alreadv indicated, the finer artistic and coloured mats are mainly 
derived from Madras ; the plain white mats, or mats with coloured borders 
only, come from Calcutta. In "Western India grass-mats are never made, 
though several of the plants required apj^ear to be fairly plentiful. The 
mats of Bombav are made from the leaves of robusta, 

Hook, f. 

Statistics of the trade in grass-mats cannot unfortunately be given. 
It is known that Ic.rge quantities are regularly e.xported, and within 
recent years the trade has greatly oxpauiled. Hut the grass-mats are 
returned conjointly with all other Mats and Matting Materials (see 
p. 776). 


D 

DAIRY FARMING AND DAIRY PRODUCE.— In its 

modern comprehensive signification Dairv Farming embraces not only 
milk hut many other substances, the production of which can he economi- 
cally combined "with the supervision of milch-cows. These may be classi- 
fied as follows; — Lire Sfoeh — such as oxen, buffaloes, sheep, goats, pigs- 
po-altry and bees, rroilm e — meat, milk, dahi, butter, ghi. cheese, fowls, 
ducks, eggs, honey, bees’-wax, hides, skins, wool, horns, hair, featheB. 
bristles and farmyard manure. llef/iiiremeiifx — capital and stock, 
technical knowledge, suitable buildings, grass lands, a supply of cattle 
food and fodder, appliances and machinery, and ea.sy, quick and cheap 
transport to large markets. 

So far as known, no one in India has as yet attempted Dairy Farming 
in anvthing approaching the degree of thoroughness necessary to ensure 
complete success. While that is so. the larger towns have recently be^n ® 
receive some portion of their supplies from establishments usually desi^ 
nated Dairy Farms, and for same years past the necessity for a large an 
pure supply of milk and butter for" the British troops resident in ■! 

induced the military authorities to organise special dairy farms L 

ovm, lu Thacker’s Directory (1905, 2<S-30) mention is made of 
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following Dairies : — Bengal, 4 ; United Provinces, 11 ; Central India and Indian 
Rajputaiia, 2 ; Panjab, 6 ; Assam, 1 ; Burma, 1 ; Bombay, 18 ; and Dairies. 
Madras, 5. Still, the problem of the protection of the public against disease 
through the supply of impure and adulterated milk has hardly been even 
contemplated. For kindred subjects consult ; — Bees and Honey (sec 
pp. 12.1 -9) ; Poultry and Ducks, etc. (pp. 114-6) : Feathers (pp. 118-42) ; 

Eggs (p. 137) ; Hides and Skins (pp. 032-40) ; Horns (pp. 044^6) ; Manure, 

Farmyard (p. TAS) ; Pigs and Bristles (p. 7-12) ; and Wool, Hair 
and Pashm (])p. 1121-31). In the present article Dairv Produce, such as Produce. 
.Milk, Butter, Ghi, Cheese, cte., will be dealt with in .such detail as space 
will admit. 

History. — Voolckor {l/fiprov. I}id. Ayri.. 180G, ‘iOd-ll) h<is very properly ob- 
served that “ the two most striking features of Indian djnrying are, the siuall yield Sni.iU Yu IJ. 
of milk given by the cows, and the ricliness of the milk of the buffalo. In Bongal 
the ordinary country cow will not give more than '2 lb. of milk a day. In ^ladras 
it may yield from 2 to 4 lb. a day. As a rule, the cows vvill only milk for six montlis, 
and often have but one calf in the course of two years. The milk of the buft'alo, on 
the other hand, is very much richer than the average cow's milk in England, for. Rich Quality, 
whereas the latter may bo said to contain 3 to 4 per cent, of butter-fat, and 12 
to 13 per cent, of total solids, buffalo’s milk has no less than 7J per cent, of butter- 
fat and 18 per cent, of total solids.” These are exceedingly imporiant facts 
which cannot be overlooked. Xo conception of the value and extent of dairy Buflaio anJ 
farming in India could be formed wore the part played by the ]>uffiilo and the 
goat to be omitted. 

Another highly significant feature is tlie extent to which milk and the pre- 
parations derived from it are boiled before being eaten. ^Milk, butter and cheese r.oilpd 
have been b<)ilod preparations from the most ancient classic times of India — Preparations, 
{confer with the references below to tlie ItiMUutcsof Manu ) — a direct and practical 
adaptation doubtless to the greater danger in the East tlian in the West of con- 
suming articles of fond so liable to contamination as milk and its derivatives. 
Buchanan-Hainilton {Journ. Mysore, etc., i., t), 110; ii., 14-5. 382) wrote in 1807 
an account of the milk and butter of Wv&ore that is fullv corroborative of the 


extent to which in India boiiinu is and has always been an c-5t.ential feature, llis 
description is not only true to-day (and not of Mysore tmly. but of the greater part 
of India), but it is one of the most concise and accurate that ha.-< bt>en penned. It 
may, therefore, be interesting to give liere an extract from that historic work : — 
“The cattle in this country are milked by men wlio carry tlio produce liorne to 
the women ; for they prcp<ire tlio butter. The milk ‘>n it- arrival, is immediately 
boiled for at least one hour ; but two or three hmir.> an* reckoned b»‘ttt‘r. The 
earthen pots, in which thus is don-*, nrein aoiv-ral so na-ty, that after this operation 
no part of tho produce of the dairy is tolerable to an European ; and whatever they 
use, their own servjints must prepare. Tho Xati\es ne\ er u^e ra^v milk, alleging 
that it has no flavour. The boiled imik, that the family has not used, is allowed 
to cool in tho s.amo vckSScI ; and alittlc of the fornior day's Tyre, «*r curdled milk, is 
added to promote its coatculatiou, and tho acid fonivntation. Xext morning it 
has become Tyrr or coagulated acid milk. From the top of each potful, five or 
s»ix inches of Tyre are taken, and put into an eiirthen jar, where it is churncMi by 
burning ronnfl in it a split bamboo.” . . . .Vfter half an hour’s churning some 
hot water i.s addoil and tho operation i.s repeated for half an hour more ; 

when tho butter form-. The Xative.-. never ute butter but [irefer what is i-allcd 
^rhre not only as that keeps better hut also ;v6» it lias more ta-^t.^ and .on‘*ll. In 
•‘rdcr to collect a 4[iiantity sufficient for making dhee tho butter is often k-^pt for 
two or thr-'e days and in that time a warm climate renders it highly raiicitl. 
ulien a sutticient tpiantity has been collected it is melted in an earthen pot and 
hoiied until all the water mixed with the butter has been evaporated. It is 
biken from the fire. ... It is eaten when oven a year old.” Buchanan- 
Haxnilton (Stat. Acr, Diriaj , 277) gives tho following- — *" Ohhfin'i or curd is pre- 
pared by })oi1ing the milk, and by adding to it wliile hot, some acid milk, whiv^h 
coagulates the vholi^ into one ma.s.s. 'J’his is put into a cloth and tie* whey ex- 
pres.sed so th.at it is a kmd of cheese.” In his (ia~fttecr ->/ li'.h'ir ami L^utnn (^pub- 
iMled by Montgoinerv Mar*^in) Buchanan-lTainilton '-pf .d;" of two distiu'd 
classes of milkmen : the one, he oa>s, I'hurn^ the milk as it « U’om tie- cow. 


Boiled for at 
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( T >rrr). 
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and tile other boils and curdles it before attomptiiij; to separate tlie butter. The 
former tlius produces fresh butter and nmhuya-dahK the utlier boiled milk-butter 
and ymtha dnhi. To the present day Mongiiyr and Bha^alpur enjoy the reputa- 
tion of producing liigh-class butter from fresh (not curdled) milk. But in India 
as a wliole the manufacture of butter from fresh (not boiled) milk is only occa- 
sionally jiractised, and mostly in response to Eur(»pean demand. The high death- 
rate of Europeans from typhoid fever may to some extent be a result of their 
oitjcction to Native iioileil riiilk and boiled butter. The Natives, when they do 
make tr(‘sh butter, never attempt, however, to set the fresh milk aside to allow 
tlie cream to rise to the surface, since it would most certainly, under the tropical 
'•oiiditions, sour and be thus ruined. In fact it may be f'aid the Natives of India 
do not know cream, the substance they skim from dahi lieing rather crudely 
formed butter tiian cream. But sometimes the Itoihinr rif milk is continued until 
it IS reduced to a kind ot extract calietl a .suixstance largely employed by 

the sweetmeat makers. The milk of noats, cows and buffaloes, when available, 
invariably mixed before being treated in the manner «ibove indicated. 

1 have on en tliese passages trom one of the most observant of Europeans who 
ever ri'sided in India, not only beciiuse tliey are fully expressive of modern Indian 
]UMctice l»ut iiecause they were penned long before the discoveries that in Europe 
lui\e revolutionised dairy practice jind knowleilge and recmitly begun to modify 
Indian methods. Thus then it may very nearly be said that tlie milk, butter, 
f heese. etc., of India are all cooked, if they miglit not bo called sterilised, articles 
of food. 

[C/ 0/ d/aim (Milk), v., 8 : viii., *231, 320 : xi.. 133 : xii., 62 : (Ciudled 

Milk. Dah,i)\'., 10 : xii., 03, etc., etc. ; 1500 (Milk. Curds, tMf), i.. 63; 

Barbosa. Coasts E. Africa and Alalahar (ed. Hakl. Soc.). 17, *20, etc. ; Moorcroft, 
Trni\ Himal., 1841 (Milch-kine and Milk), i.. 58-9; n.. 40; Masson, t/owrn. 

1843. 435-6; Vigne. Trav. Kashmir, 1842 (Milk), i.. 300; Ainslie, 3W., i., 
219-20; fa/ee/ .S7>erec/ (Playfair, transi.), 1833. {Peokc). 54 {Dhaie), 83;^ Mont* 
gomerv Martin, Trav. E. Ind . 1838, i., 120-1, 341. 371, app. 31, 41, 53; u., 
255. 4'22, 507, 942-3; ni., 317, 492, app., 703, 710 ; O’Shaughnessy, Peng-* 
l«4l, h90 ; Hoey, d/oDoor. Trade and Manut. N. Ind., 1880 {Dndh-wala), 104; Mod. 

E. i'p. Farm Rep't . 1 883 (f’heesc Making) : Wallace. India in 1887 : Sen, 

Staf. Dacca, 18S9. 54-7 ; Basu. Agri. Lohardaga, 1890. 44 ; Banerjei, Agri. CuttacK, 
18!J3, 128-30; Lawrence. Valhg of Kashtmr, 1895. 359. 392; Bhagvat Sinhjee, 
Hi^t Aryan. Mtd Sr.^ I89r», 130: Wallace, Ind. Dairying, in Blackv.'ood Mog., 
1898 ; i<ter}li.sed Ind. Milk, in Ind Agri , Oct. l8l)S ; Watt, The Indian Churn, 
Agri Ledg., 1895, No. 23 ; Rcfd. Ind. Hemp Drugs Comm., iu.. 94, 1^ (oM in 
electuaries); Ann. Rept Allahabad Dairy Farm, 1893-1903; Exp. Farm o 
Garden Eepts. Bomb., 1902-4; Imp. Gaz., 1905, iii., 1-95: Watt, Irmngora 
Address School of Pharmacy, in Pharm Journ., Oct, 0, 1900. . i u f ? 

[An instructive and valuable series of papers on Dairy Produce will w 
in the Journals. Handbooks and Bulletins V.S.Dept. Agri.: Journ. Engl. Boar 
of Trade ; Colon. Aqri. Dept. Repts and Soc. Journ. and other special European, 
(.'olonial and American publications, etc , etc. The chief wxiters, in ^ 

date, are W. H. Conn, C’. C. Georgeson, R. A. Person. S. 51. Tracy. H. E- - • 

F. T. Bond, A. C. -Macdonald. F. J. Lloyd. T. E. Thorpe. A. E. Leach, etc., etc.j 

1. MILK ASD CREAM, — Composition and Properties, — It 6 

e.Yplainod that in Upper India there are two main castes who are dairymen. 
The.se are the fiJamis and tlie gwallas. The former have no other occupa 
tion, and sell their milk and dahi (khoga) to the halwais. The latter are 
cultivators as well as milkmen, but thev rarely sell their produce 
hahvn'i.'i but to the actual eunsumer direct. Dutt [Mat. d/cd. Hind., 1 p 
281-3) gives many interesting particulars regarding the properties attn 
buted by the Hindus to the various kinds of milk and the preparations roffl 
it. He (lis('us.sps cow's milk, buffalo's milk, goat's milk, ewes mi 'r 
marc'.s milk. ;iss's luilk, camel’s milk and human mdk. He then men 
the fojloAving pi-eparations. of which he gives the Sanskrit and 
tinic'^ the vernacular names : — butter-milk (takrn). curdled-milk {dad ^ ^ 
dajn) whev {inastu). curd ikdataka. vern. vkhnna), cream {sanlonikd). lui ^ 
ifuriiinh!], and chintied blitter {(jhrita, vern. ijhi), 

470 



MILK AND OKKAM 


DAIRY FARMING 

Cream 


After the buffalo anj the eow, the uoat is the most important milk- 
giving animal, but its milk is poor m butter-fat and thus not of much value 
in the manufacture of ghi. The sheep, while not much emploved in the 
supply of milk, is so used in .some district.s of the Paujab, as for example 
Montgomery ami in many jiarts of Rajputana. and the butter is made into 

which fetches the same price a.s cow’s butter. It i^ said that in Rajpu- 
tana a flock of lOd sheep can be maintained at the same cost as ten buffa- 
loes and yet the vield ot milk and butter is nearly treble. 

A fair amount of information has been published in ri'cent rears on 
the composition of Indian as conniareil with Eurojiean milk. Leather 
(Agn. Ledg., 1900, No. 19, 19o) savs ■'the composition ol cow's milk has 
been found in England to be very regular for different breeds, and to jiossess 
a relationship between the several component ])arts of all breeils. It is of 
iinportance to know whether the.se relationships hold good tor Indian 
breeds of cows and to what extent they varv in the case ol th'^ buffalo.’’ 

“ It has been found in England that (u) there evi.-'ts a relationshiji be- 
tween the solids-not fat, the fat and the specitic gravity, and {b) between 
the proportions of proteids, lactose and mineral matter (ash), and that 
these relationships are constant, within certain limits, (or all the several 
breeds.” The proportions of proteids, lactose and mineral matter were 
found to be as 9 : 13 ; 2 in English, and the .same with Indian milk. " In 
the ease of the buffalo milk, however, the relationship is different, that 
of the proteids being distinctly higher and that ot lactose lower, than in 
cow’s milk.” Leather gives numerous tables showing the analyses of 
cow’s and buffalo’s milk (and these should he consulted! : he then con- 
cludes bv observing that generally it may lie said : — 

(а) The milk of the Indian cow contaims a high proportion of butter- 
fat, varying froin I up to 6 per cent. Buffalo's milk contains usually much 
more, varying from 5 or 6 per cent, up to as much as 10 per cent ; 

(б) The percentage of proteids (albumen and casein) U'Uallv varies m 
cow’s milk from 3'1 up to 3'5 : in buffalo's milk from 3'5 up to I'.! ; 

(c) The. percentage of milk sugar (lactose) in the cow's milk varies from 
Id to 5'0, and in buffalo’s it is present in about the .-anie proportion : 

(d) The percentage of mineral matter in cow's and buffalo’s milk 
Varies from about O'T to 0'8. as it does in the Eugli.di cow's milk. 

Mollison {Agri. Ledg.. 189.3. No. 3, 53) observes : — The ijuantity and 
quality of the milk varies greatlv bv the nature of the food given. 

The morning's milk is usually not so coneentrated as the evening's 
milk, but on the other hand the morning vield is greater.” But so 
constant is the composition and .sp. gr. of milk that extreme variation 
from the standard must be accepted as denoting adulteration. The 
tiiilk-sugar present m Indian milk to the extent of frotii I'd to 3'()5 exists 
m a state of solution, and lienee it verv easilv undergoes decomposition 
and is in consequence converted into lactic acid and the milk is then spoken 
of as sour. This fermentation at once becomes active when milk rise.s in 
temperature above 15 C. (59' F.). To ensure the preservation of milk it 
must therefore either be cooled below that temperature or retained at 50 0. 
The curdling of milk is the result of lactic fermentation, but this may be 
accomplished by means of organic or mineral ai ids oris simulated in cheese- 
making by the precipitation of casein bv means of rennet. Rut rennet 
Ithe digestive agent of the stoiiiaili of a call) has induced other ch.uiges 
than the mere precipitation of the casein, and its ai tion is far givatcc than 
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that of lactic fermentation. This is the difference between sour milk and 
curds. But ndlk and cream are soured by a large number of different forms 
of ba^'teria which are communicated by the udders of the cow, the hands 
of the milkers, the vessels into which milked, or simply through permeating 
the atmosphere of the byre and the store-house. In many ways, therefore, 
they may be conveyed to and absorbed by the milk when kept in open 
■\-essels. The reader will find many highly important suggestions on this 
subject in an article recently contributed by C. Bergtheil (Agri. Journ. 
hid., i., pt. iii., 233). Milk and Cream,” he observes, “ are naturally ideal 
media for the development of organisms, so much so that a sample of 
cream ripe for butter-maldng has been found to contain as many as 
1,500,000,000 bacteria per cubic centimetre, far more than those found in 
sewage or any other natural material which has been examined. It, there- 
fore, becomes a matter of great industrial importance to preserve milk 
from harmful fermentations, particularly those occasioned by pathogenic 
organisms.” 

Sterilised Milk. — The greatest cleanliness is imperatively necessary, for 
even proximity to offensive smells will taint the milk. Some of the fermen- 
tative germs immediately start growing and commence the souring process, 
but these are instantly killed if subjected to a temperature of 50° to 75° C. ; 
and should the milk also contain pathogenic germs {i.e the germs of such 
diseases as typhoid fever) these will at the same time be destroyed. But 
other fermentative germs are latent and little affected by such tempera- 
tures as mentioned. In fact they are only killed either by continued boiling 
for some hours or by repeated heating and cooling. While left in the cool 
stage they are induced to assume the active condition, and are then killed 
by the succeeding heating. Repeated heating will thus serve the same 
purpose and more effectively (thouch more troublesome) than continued 
boiling, and it avoids the undesirable changes in flavour caused by pro- 
longed boiling. When once completely deprived of the germs pf ite 
fermentation by heat, milk is described as sterilised or “ pasteurised. 
Even if not protected it will now- remain wholesome for some considerable 
time, but if kept in airtight vessels or bottles may bo stored for months 
without undergoing any injurious change. The success of the Agra, 
Aligarh, Allahabad, Gawnpore, Darjeeling, Jabbalpur, Lucknow, Ootaca- 
mund, Poona, etc., dairy farms in supplying sterilised milk is being 
followed by many other institutions, so that supplies of good and safe 
milk may be now had in all the larger towns. The trade is a prosperous 
one with immense possibilities for the future. 

PRESERVED OR COSDESSED (DESICCATED) This is made by bA 

ing fresh (whole) milk, to which sugar has been added, until it attains 
consistence of syrup. This is callecl khir (khyir) and in some parts of tn 
rabbri. but sugar is not always added. Of Bengal districts, Tippera is 
of as producing khir of special quality. Sen, discussing Dacca, 
flavour of this preparation of milk depends on (a) the quantity of rnilk 
a time, (6) the care with which the milk is stirred at the time of boding. 
the nature of the heat applied, (a) To obtain khir as white as 
possessed of the best flavour, not more than half a seer of milk should be no 
at a time. (6) All the time the milk is boiling it should be stirred with ® 
rod. Some prefer to stir with a number of rods, (c) A strong and 
should be applied. Tamarind wood is considered the best fuel for this 
Khir of an inferior quality is sometimes made from fresh butter-nuj^-^ 
B.morjei remarks, “ In order to get the khir or thickened milk of a duf 
colour, a little flour is added. In priv.-ite houses arrowroot is 
When thick enough it is removed and allowed to cool, when it is ready fet ““ ' 
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This is, therefore, a different subataiico from desiccated or strained dahi, altliongh 
both are largely used by the sweetmeat makers. It has been recently upheld 
that the khir or khoim (maioa) made from separated milk is as good and market - 
able an article as that from winde milk, and hence the double profit in the khir 
and the h\itter. It has aho often been urged that India miglit ilo a largo trade 
in the production of c(indousf)d milk and in milk boiled down to a powder. Sweden, 
with its population of five inillious, is behovcil to jiroduco annually and export 
£’1,000,000 w'orth of preserved and dried milk, a largo share of which comes to India, 
instead of India itself exporting these preipar.ations of milk. Thorpe and others 
have pointed out that the action of siig.ir in desiccated milk is preservative, but 
for this purpose Id nor cent, of tho widght of the milk must ho sugar. [C/- 
Fleischinann, The Hook of the. Dkin/ (.Vikinan ainl Wright, trausl ). ISOO, 2S'J 5 ; 
Thorpe, Diet. Appl. Cheoi.. ii., Old.] 

Reputed Pteseriative .-'.geiits. — In tliis connection also reference may Ite made 
to the passage aljovo where Buchanan-Haimhon remarks that it is lery 
nearly the imivorsal practice to boil tho milk immediately it is drawn from tho 
cow, goat, etc. This fact cannot be roitoratod too frequently. It will have 
been observed also that tho earthen pots into wliich the animals are milked aro 
often so nasty, to European taste, as to ho regarded as destroying the milk. It 
may be explained that in many parts of India it is customary to smoko the milking- 
pnts, but whether this is dono to directly impart tho smoky flavour or from tho 
belief that it has a protective action, does not appear to have been investigated. 
When milk is to be carried for a distance it is placed in earthen pots with fairly 
large open mouths. These are swung over the sVunilder by means of a bamboo, 
and a swdft runner carries tho milk to its desi ination. Within the mouths of such 
earthen or brass pots it is customary to tind a few twigs or leaves — such as rice 
straiv, date-palm leaves, twigs of tixiuiun n'lfoxitv or leaves of j’ei/diimn 
.wm-e..'. The milkmen affirm these prev’ent the milk turning sour, but it is much 
more likely that their action is mechanical in preventing the milk from lapping 
over or being churned. foccu/iiN and are known to have the curious 

property of thickening water, and may he added to the milk with the object 
of preventing the detection, of water adulter, ition. .\uy one who will take tho 
trouble to go to a railway station in tho early morning and witnes.s the arri\’al 
of Calcutta’s daily supply of milk will not be surprised at tho danger of direct 
and accidental adulteration, but rather at the rarity of outbreaks of disease 
being attributed to tho impurities of milk. Speaking of Bombay expierience, 
Lisboa (Journ. Bomh. A'ut. Ut.tt, Sue., 1887, li., 143) mentions the fact that 
arrowroot is employed to thicken milk which has been; watered. [Cf. Agri. 
iedg., 1893, Xo. 17, 114-3 ; Pharm. Journ., l.c ] 

In connluding these observations on the preservation and manipulation 
of milk it may be added that boraeic acid, carbonate of soda, carbonic acid, 
salicylic acid, oxygen and saltpetre, as also several other substances, 
are all spoken of as milk-preservatives, because they retard the action of 
the bacteria. 
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Separators . — Some few years ago (1889), at the suggestion of the Separators. 
Bombay Government, the Dairy Supply Company sent Mr. Howman to 
India in order to “ ascertain by trial whether the cream separator is 
needed in India, and whether it can lie profitablv utilised in the manu- 
facture of ghi. .\fter an extended tour in several protdnces. and after 
having made varion.s trials, the following fonelusions were published ■ — 

“1. Tafc, a bye-product of g^i-making, can be prepared perfectly wall Tat, 
from separated milk. 

“ 2. Maim or Khnwa, which consist.? of desiccated milk sweetened with Utma. 
sugar, can he made from separated milk, and the cream saved for butter 
or gM. 

‘‘3. A.smuch (ihi can be made from separated cream as by the Native Gin. 
process.’ [.h/ri. Ledg.. l.c. 111.] 

There arc many ilcsigns or jiatternsof separators, but the jirinciple is 
the same in all. ’They t.ike advantage of the fact that > ream or butter-fat cre.mi iiKi.nr 
is lighter than milk. By i entrifugal force the lieiuid revolving within a 
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cylinder at once, therefore, separates into cream in the middle and luilkon 
the outside, and these two portions are conveyed away by separate pipes 
into the vessels placed for their reception. The milk can be separated im- 
mediately on its beiiifi taken from the cow. It is not required to be 
exposed iiia lar^e number of shallow basins ; the milk as drawn from the 
cow niav at once be placed in the separator. By a hand separator from 
thirtv to fort V ualloiis may be disposed of per hour. Obviously such results 
and advatitac('s were of interest to every one in linlia. and it is no matter 
tor surprise, therefore, that the new svsteui attained almost immediate 
pojnilarity. In .lune 1890 the late Mr. Ozaiine, then Commissioner of 
iSettlenioiits and Awriculture. Bombay, obtained permission to employ 
Mr. Keventer. who had been Mr. Howmau .s assistant, and to purchase two 
separators. lu a remarkablv short time dairies, managed on the European 
svstem, sprang into existence here an<l there all ov'er India. The fact of 
the double produce, (a) Initter ((////} and (b) milk, from which mu it'o could 
be mamifactured. was sulficient justification. All the larger towns of India 
are now rapidlv being supplieil with .superior butter, also with sterilised 
milk and cream, conveyed in sealed cans or bottles. As might have been 
anticipated, however, the greatest progres.s has been made in the Bombay 
Presideticv where the experiment originateil. 

Trade ia /M/7*-.— Absolutely no information can be given regarding 
the internal trade in milk. AVithin the past few years the foreign 
traffic has been officially recorded. In 1902-3 the imports of condensed 
milk were 1.490. lo-l lb., valued at Rs. 4,08,2ol ; the following year, 1903-4, 
thev had siifldenly expanded to 4,137.066 lb., valued at Rs. 11.34,18" , 
and in 1906-7 became 6.196.492 lb. and Rs. 17.68,347. 

[('t nutt, Mnt. Mfd. Hind.. 1000, 281-0; Leatlier. Europ. Dairying Ind; 
Aijri. Lrdg . ISO.'!, No. IT: 1000, Xo. 10: Mcllisrm. Milk and Milk ProducW. 
l.c. ISO.i, X,1. ; Fleischni.inn. I 0-1.50: Dairy FarniK. Bengal Command 

Admin. lie pt . ISOO-lOoO ; C'ollis B.irry, Lei/al Med Did. lOOii, .562; Meaner 
and Vaughan. Dairy Farming in Ind., 1004, 80-8; Imp. Gaz., l.c.', Viii ■ 
Journ. Pharni. Soc. Ot. Brit , Oct. 0. lOOb.J „ 

2. DAHI OR CURDLED BOILED MILK.— The nanies most generally 
given to thickened or coagulated or specially soured boiled milk are aaflO 
fladhi. khoijd, nidvd, hjre. etc. It is usually prepared by throwing boiled 
and partially evaporated milk into a vessel that has contained dahi, bu 
has not been subsequently washed. .At other times a certain quantity o 
dahi or some other acid substance is added to the boiled milk, or a vegetab e 
or animal rennet is employed. Sen, speaking of Dacca, observes tna , 
■■ To understand the method of preparation of dadhi of superior quality 
we should remember that its formation depends on a fermentation of mil 
and that milk undergoes a number of other fermentations besides that o 
dadhi. and that the particular fermeiitatioii it will undergo depends on 
the conditions under which this takes place. It is only' when the milK 
kept at a certain tenijicrature, when a given ipuaiitity of dadhi of a particu 
lar degree of souriie.ss is mixed with it. and when the extraneous germs o 
which the atmosphere is full are exclmled from it, that the dadhi fernien a 
tion takes place properly.’’ " A preparation of sugar, batasha and spices 
is sometimes added to the milk which is set to undergo the dadhi fermen 
tation.” 

As a rule Muhammadans onlv will ii.se animal rennet, and the \e 2 rtn ^ 
idiuets such as it itheiiiiei cotte/iiDnis are not verv widely known, rtt 
dahi ditfeix from curd, as prepared in Europe, in being jinictn iih} 
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boiled milk, the fenneutiuii ai;eiil heiujf added wlieu it is nearly i-uhl. 
And the milk, heiiie boiled immediately as oVitaiued trom the row, eoiitams 
all its fat or butter. In this form it is called xnra, and if kept hot may be 
accumulated for some days till suilicient has been collected to form it into 
dahi. This, as Banerjei e.\plains. is therefore hiisn-iltihi. If butter be 
removed from the dniit by churning, the li(|uid that remains is butter-milk 
or ijhol-dahi [tndthd, lassi). But a toji layer of the ddhi may be .simplv 
.skimmed off and used in tin' manufacture of butter. Hence there may 
be whole-milk du/o (/ju.su-dafn ), skimnied-inilk du/ii.as well as butter-milk 
{i/hol-dahi). Dithi in the liijuid stati' is largcdv consumed '. hence its whey 
{iiuiKtu) contains all the milk-suear and its curri (chhetta) mav or mav not 
have embedded in it all the butter-fat. Wliole-milk <hihi thus contains 
too much fat to be made into cheese. It is. in lai f , cream-cheese, and some 
localities such as Baiidel near Huuhh and Dacca in Eastern Bengal arc 
famous fur their cream-cheeses. When curds are intended to be prepared 
the acid or rennet is added to the hoi milk. 'I’his is called ihtd-chhi’nn. but 
dahi is otteii heated and allowed to cool in onler to prepare imitation curds 
known as dahi-cfihf>na. The whev (as it may be called) ol dnhi is separated 
by pressing the curd within a clean cloth, but if it be completely dried 
the chhena crumbles to a powder. All qualities of dahi and also of 
chhena are largelv used in cookerv and with khir constitute the chief 
itigredientiS of sweetmeats, which may thus lie regarded as possessing 
all the elements of food and are not merely luxurie.s like the sweetmeats 
of Europe. 

Trade . — The trade in compressed (or partially compressed) dahi is 
very extensive, and within a radius around the chiet cities immense quan- 
tities are daily eonve\'e<l bv rail and road from the country to the towns, 
the curd being wrapped in damp cloths and deposited in open baskets. 
Dahl and (jhi are therefore the products of greatest value in Indian dairy 
farming. Although every resident in India will readilv admit that the 
traffic must be enormous, no sort of eomputatiou is possible of the total 
production of either the one or the other product. 

But in conclusion it may be pointed out that the fermentative agents 
concerned in the coagulation of sour milk (not boiled), of boileil milk {dahi), 
ol soured cream ami of the various forms of eurd.s (chhena). are probably 
all different and that success in the production of the manufactures named, 
to a far greater extent than a.s vet appreciated, depends on the use of the 
correct agent for each fermentation. \('l. Sen. Lc. Dacca, 1889, SI-T ; 
Banerjei. Aqri. Cuttack, 1893. 128-30.) 

3. BVTTER.--()l India it may be said that two kinds of butter are 
known : — nnni or the Imtter of fresli or oulv scalded milk, and niakhan or 
the butter of souri'il milk (dahi). The former is held to be inferior and 
more difficult to prcjuire than the latter, but valued fieeause the hutter- 
inilk obtained mav be sold as dahi. and khn iua%' even be made from it. 
Fresh milk is hanllv ever set on one side to allow of the ri.se of the butter, 
aiiil in consequence cream (^har) can hanllv be said to be known in India. 
The article sohl as cream (except that obtained by the modern eream 
separators) would more correctiv be di'seribed as lifjiiiil (boiled) butter 
mixed with dahi. But the .so-i ulled Indian cream (as with the cream of 
Europe) is set aside to mature or rijieii (as it is i ailed), and when suthcieiit 
has hceu collecteil and matured it m cliunied ami made into butter, rerrv 
(chaplain to Sir Tlumuis Roi-i (I'm/. E. lad. (ed. Haver.s/. HWo. 3.o9) 
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observes that “ butter is obtained by beating their cream into a substance 
like unto a thick oyl, for in that hot climate they can never make it hard, 
which thouyli soft is very sweet and good.” Fresh cream (that is to say 
whole milk) yields a smaller quantity and an inferior flavoured butter 
than matured cream. The peculiar flavour of butter is, in fact, very often 
a question of the nu'thod and degree of ripening that has been pursued. 
Moreover the best butter-makers lay stress on the necessity for the cream 
being repeateilly stirred during the ripening process. The time required 
depends on the temperature of the atmosphere. It will be sufficiently 
ripe in from 12 to 24 hours if the temperature average from 60° to 70° F., 
according to Fleischmann, but 90° F. according to Meagher and Vaughan; 
below 60° it will take 48 hour«, but cream should never be allowed to fall 
below 55° F. 

The study of the exact germs concerned in the production of recognised 
flavours of butter is by no means complete, but is engaging the attention 
of experts. In the near future pure cultures for the maturing of cream 
mav be demanded but the subject is at present not understood, and both 
in Europe and in India empirical rules prevail. Cream is not pure butter- 
fat, but is a mixture of that substance floating in milk. The milk sours, 
the lactic acid precipitates the casein, and thus forms butter-milk. Butter, 
however, always retains some proportion of the sour curd mechanically 
mixed with it, and upon this depends the souring of the butter and its 
rancid flavour. 

Churning . — Butter consists of the consolidated oil globules present in 
the milk. These are collected together and compacted into butter by 
various contrivances that may be called churns. As already fully ex- 
plained. a small proportion only of butter is made in India from the milk 
as it comes from the cow. There is very little or no cream-butter made 
by the ordinary Indian milkmen, for the reason that the climate will not 
allow of the milk being set on one side until the cream rises to the surface. 
Recently, however, cream separators have been introduced at the larger 
centres and cream-butter has in consequence to a certain extent come into 
use. The bulk of the Indian butter is of a kind practically unknown to 
Europe, namely boiled soured-milk butter. It has been estimated that 
Indian milk yields butter at the rate of one pound to every 14 pints of best 
cow’s milk or 9 pints of buffalo’s milk ; with separators very much smaller 
quantities will, however, suffice. The amount of butter nowadays made 
from separated cream is fairly large, and Bombay and Aligarh might be 
spoken of as the centres of the trade. 

In The Agricultural icrf'/cr ( 1895, No. 23) I have described the chums mos 
coraraonly met with in Indi.a, The simplest contrivance of all is a wide-mouthM 
bottle or bamboo joint into which a quantity of milk is placed and shaken in me 
hand until the butter forms. Jlethods of preser\'ing milk and of preparing iroffl 
it special articles of human diet, that would wholly or partially withstand cliroa*’ 
tendencies, mu.st have early become axioms of household economy “ 

But in the consequent development of this knowledge it would seem ™ ‘ 

introduction within the liquid of a contrivance intended more fully 
it, than could be attained by shaking in a bottle, would be a natural and simp ^ 
one, which might fairly well have suggested itself spontaneously to ““A 
remote and diverse races. The first conception of this would most 
a beater worked by the hand. The step from that to a rotatory whisk woui 
be a direct and necessary one. But a vertical plunging action might no 
reiuiily suugi-st itself. This is the position in India. The rotatory 
common, the vertical rare, though both forms e.xist. Whether or not the 
introduced the rotatory churn, the one most generally used tliroughout inow. 
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may be left as a ({uostion for ethnology to solve. What can be affirmed'.of the 
people of India to-day is that the principle of that churn is known and practi.sed 
all over the country, and among Aryan as well as non- Aryan races. The most 
frequent name for the churn is mnthfini (from tnatka to stir or churn). It becomes 
mahal, mahab, mathan, tnatka^ rnadhani^ mnhaindi, matki, iruithni, rnath, rtvitlmna, 
mattu, etc. But every part of the contrivance has its own special name, and 
sometimes the complete apparatus takes the name of the agitator, at other times 
of the vessel in which the milk is churned. The simplest of all rotatory churns 
is that used by the ladies of the upper classes ; it consists of a shallow b.asin or 
plate in which the milk is placed and a whisk made to rotate on the surface of 
the milk by its handle being rubbed between the hands. Vertic.il churns are 
usually made of bamboos and are most fretpiently u.sed by the hill tribes. 

The Art of Churning. — Groat skill is roquirod in iudgino when the 
ckurning is complete. If stopped too soon mucli inav be lost in the 
butter-milk ; if too long protracted the butter may become greasy. The 
almost universal Indian practice of ailding hot water, during the middle 
of the churning process, prevailed in some parts of Europe also, but it is 
now much condemned by scientific tvriters. \('f. Fleisehmaun, l.c. 188.] 
After straining to remove the butter-milk the butter is washed once or 
twice in order to remove the eurd and other impurities, as also as much of 
the butter-milk as possible. The butter is worked up, squeezed and 
beaten until it attains the desired consistence, and is then ready for the 
market. Water is, however, one of the chief adulterants of butter. As 
much as 25 per cent, may be present, though good-quality butter may 
sometimes contain as much as 10 to 15 per cent. As already observed, the 
presence of butter-milk impairs the lasting quality of the butter, and by 
turning sour makes it rancid. The melting-point of butter is a feature of 
some importance as it affords a means of readily detecting impurities. 
Indian butter, curiously enough, has a higher melting-point than European, 
a fact urged in favour of its great suitability to India. The food 
given to milch-cows also affects the melting-point of the butter. Cotton- 
seed, pulse meal, pea straw, ground-nut cake, etc., produce firm butter, 
whilst most other oilcakes soften it or make greasy butter. The cream 
from buffalo milk can be churned at a higher temperature than that of 
the cow and yet produce equally firm butter, and hence one advantage 
claimed for the churning of mixed cow and buffalo milk. If the mixture 
be thought to show too strongly the pale (bleached) colour of the buffalo 
or sheep butter, the colouring ingredient used should be added before 
churning. The best substance for this purpose is the pigment of the seeds 
of Arnotto [lii.rti OreHiiiiti). Three ounces of the seeds soaked in 8 oz. 
olive oil, then strained, makes a good staining preparation. One tea- 
spoonful to 40 lb. buffalo milk will u.=ually suffice. 

Trade in Butter. — Very little of any importance can ho furui.shed re- 
garding India’s trade in butter. The article is in daily use by the well-to-do 
of all castes and communities, but, India being an agricultural country, 
the supply is home-made. .43 an indication of the progress in raodoru 
flairy farming, it may he mentioned that in the Adminislrntwn Report on 
I Dairy farms in the Bengal Command for 1901-2 it is stated that 101,102 lb. 

^ of butter, 1,119.216 of whole milk, and 182.799 lb. of cream were proiluced 
aod disposed of at the dairy farms of Allahabad, .Jabbalpur, Lucknow, 
Cawupore and Agra for that vear. 

The returns of foreign transa'-tions give, however, eert iin parri' ulars 
of value. The /mports of butter were in 1875-6, 76,65'^ lb., valued at 
Rs- 65.43.3; in 1885-6, 184.183 lb., valued at Rs, 1 .6.'),3.3.:> ; in 1895-6, 
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211. .51() 11),. v;)lueil at Es. 2,4.‘>.4-‘iy ; in 277,112 lb., valueil at 

Es. ;l,16,.j;i(i ; in 190.5-1;, 7S2.7.'!8 ib., valupil at Es. .'1. 12, 510 ; and in 
19()()-7, 244.577 lb., valuod at Es. 2. till. 1)30. To what oxtent this may be 
margarine is not at present known. The KXI'oRT.'^ of Indian butter 
appear to have onlv begun to be .separatelv returned in offieial statistics 
about the year 1890-1, when 1,118 lb . valued at Es. 472, were sent 
to China and the Straits Settlements. In 189.5-6 the exports were 
152,462 lb., valued at E.s. 94,780; in 1905-0 they were 307,785 lb., 
valued at Es. 2.16,1514 ; and in 1906-7. 298.344 lb., valued at Es. 2,09,292. 
It would thus appear that the export traffie is steadilv improving. It 
goes almost exelusivelv from Bombay, ami the countries that take the 
greater proportion of the Indian butter are Ceylon and Aden, and after 
these British East Africa, followed bv the United Kingdom. This 
improved export trade is apparentlv th(> direct result of the recent 
endeavour to establish dairv farming on modern line.s. 

Ovington, Voy.lo Suratt, 1680. 3*24; Terrv. Von. 77- Ind. (ed. 1777), 133, 
UI.S : Panlus .Pqineta {Adams, transl.), 1847. iii.. 74-6 ; Sen, l.r. .56-7 ; Banerjei, l.c. 
120-30; ilollison, l.c. .70-63; Fleisehraaim, l.c. 106-90; Meagher and Vaughan, 
l.c. 93-108 ; Imp. Gaz., l.c.] 

4. am tQHEE) OR CLARIFIED BUTTER. Manipulation. -It may 

be said that the three .great product.s of milk in India are I'hir, dahi and 
ghi. The first two have already been disposed of. It is perhaps hardly 
necessary to de.scribe the preparation of ghi {nei/i) in great detail, since so 
much has alreadv been said that has a direct bearing on the subject. Ghi 
is clarified butter. That is to say the butter is heated for about twelve 
hours or until the greater part of its moisture is evaporated. An oil is 
at the .same time formed that rises to the surface, ami the refuse (mostly 
casein) forms below as a .sedinnmt. Too much lieating is said, however, 
to cause the ghi to a-siume an acid taste, while imperfect heating renders it 
liable to putrefaction. Great skill is thu.s required, but the ghi sold in the 
market has usually been undercooked owing to the loss in weight which 
takes place when fully cooked. Butter loses about 25 per cent, in the pro- 
cess of clarification. The yield of ghi from the butter of the buffalo is 
higher than from that of the cow. The boiling butter is allowed to be 
partially cooled, when the r/^i maybe decanted from the top of the sediment. 
The ordinary ghi of the bazar.3 is principallv derived from buffalo milk. 
One quart of bufialo milk yields about 3 oz. oif while the same quantity 
of cow milk may only afford about half that quantity, or with e.xtra fine 
(jualities, three-quarters of the ghi mentioned. Ghi from goat milk is ver' 
inferior owing to the disagreeable oilour it possesses, while that of sheep 
milk is often spoken ol as superior even to buffalo butter. 

Old and New Ghi. — So much has been written on the subject o 
clarified butter or ghi that a special V'olurae might have to be written 
before even the more important historic and trade facts had been exempli- 
fied satisfactorily. Ghi is nientioneil in .sonu* of the most ancient of the 
cla.s.sic \vorks of the Himliis. It is the ghrita of Sanskrit authors, and 
according to ancient iiiedii*al opinion tlicjy/n of cow milk is superior to tha^ 
of buffalo or goat. As manifesring the antii*|uitv of the knowledge in t n 
article, it may be mentioned that in the Pcnplufi{Si> A.D.. McCrindle, trand.. 
12, 1 13) ghi is spoken of as exporte<l from India. It may thus be said to 
liave been elor-ely .associ.ited with the life and social customs of the Ar.'an 
raci‘>, but curiou.sly enou.gb ha.s never been of much value with the peopc 
of Muiigolian blood. Here and there all over India, espiecially along Vs 
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mountainous frontior. l■('rtaill nii-ns, such as tlic Kasluuiiis, arc sai<l not 
to eat (jhi (Lawrence, ValU'ij nf Kiislni)ir, 339). In the Aitt-i-Akhari 
(Bloehmanii. transl.), 130) mention is niailc of the allowance to the 
State elephants. [C/. also .Jahangir, A/emoiVs (Price, transl.), (13, 71, etc.] 

If carefully enclosed in skins while still hot it may he preserved for 
inanv years without rc(|iurin<i the aid of .salt or other preservatives. It 
is somewhat sianificaiit, in fact, that medical writers should speak of pnnnta 
ijhnta (old ghi) as being superior to fresh. Dutt, for example, observes 
that ghi ten years old has a strong pungent taste and is of the c()lour of 
lac. “ The longer this butter is kept the more ellicacious it is said to jirove 
as an extiunal application. Clarified butter a hundred years old is often 
heard of. The richer Natives always have a stock of old jhritn of this 
description which they preseri’e with care lor their own use as well as for 
distribution to their poorer neighbours.” Frver {Xew .Ice. E. Ind. and 
Pers., 1672-81, 137), in his description of Surat and a joiiruev into the 
Deccan, speaks of "the granaries hewed out of stone” and of "several 
Tank.t tilled with butter of TOO years standing, prized bv the (leniiles 
as high as Gold, prevalent in Gld Aches and Sore Eves, one of which was 
opened for my sake, and a present made me ot it.s black stinking and xiscoas 
Balsom.” Butter preserved in skins has been known to remain for many 
years without deteriorating very materially. It usually, however, dries 
and becomes almost like wax in.stead of changing colour and assuming 
the condition of the purana ghrita or medicinal gki of the Hindus and the 
roghan of Persian travellers. 

Food . — Ghi has been for many centuries at least an important article 
of food in India. Linschoten and most of the early travellers alhnle to 
its e.xtensive em])loynicnt in all forms of cookery. It is, m fact, used 
for all purposes to which butter is put in Europe — such as the cooking 
of meat, fish, vegetal.des, curries, nee. etc., or utilised in the jireparation 
of sweatmeats, and is also eaten uncookecl with bread and rice. With 
the poor it is a luxury for fea.st ilays. and in everyday life its place is 
taken by sweet vegetable oils. 

Adulteration . — The chief articles used in the adulteration of ghi are 
vegetable oils such as cocoa-nut. ground-mit. cotton, safflower, poppy, 
sesamuin, iiiger and lokam. These are all harmlo-s enough, though 
cheaper than ghi’, but injurious oils are also u.sed, especially mahna. .Stii- 
(kakhaii) and castor-oil. Gthcr animal tat.s, esfieciallv mutton, 
are largely utilised. Starches, such as rice, hdira. jilantaiiis, potatoes and 
yams, arc fre(|uentlv resorted to in onler to thii-kcn oilv comjiositions. 
Impure or adulterated c//n’ is also olteii remade with milk or curd, to render 
detection ilillii ult. The simplest method of ascertaining adulteration, 
and to purify the (/hi at the same time, is to boil a given ipiantitv. and 
"hen it is in a state of i omplete ebullition to dash cold w.iter on it. The 
oil will rise to the surface and part from its admixtures. One of the most 
Valuable jiapers on the adulteration of ghi is that written by Mr. Shroff, 
who states that the Bombay ghi trade is in the hands of a doztm mer- 
chants. and that adulteration is etfected. not bv the dairvmen, but bv the 
traders. The fats used are often most offensive and deleterious .--ubstances. 
attunes even obtained from the carcases of di.seased animals. Numerous 
complaints have fieen made and even legal proceedings recenth’ taken re- 
"arding the adulteration ol g}n. In cotisenuence the nei essitv tor jirotect- 
>ng tile poor and heljih’'-- h is been urged as justifying special legisi.ition. 
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Packing. — Formerly all ghi was packed in earthen jars {rmtkas), or 
for transport to a distance in leathern cases (I'lippas), but in recent years 
old kerosene-oil tins or specially made tins have been employed. 

Production and Consumption. — Tlie chief (//^'-producing tracts ate 
the United Provinces, Bengal, Rajputaiia, Central India, and the Panjab. 
It has been estimated that about one-fourth of the total population of 
India use 8 lb. per head per annum. Assuming these figures to be correct, 
this would represent a consumption of about .300,000 tons a year, or at 
a valuation of £45 a ton, say 131 million pounds sterling. There are no 
data by which to verify these estimates, but as they stand they ate 
suggestive of India's necessities in this direction. 

Trade in Ghi. - Prices . — No doubt by far the greater proportion of the 
ghi produced in India is consumed locally, and never appears either 
in the trade returns of internal nor of external traffic. It has been 
ascertained that the retail price of superior ghi ranges from 5d. to Is. 
a pound. In the statement of Prices and Wages published annually 
by the Government of India, particulars are given of the prices of ghi 
in certain localities of Western India since 1855. These would seem 
to show ghi selling at a lower price than the figures just mentioned, but 
the difference between pure first class and adulterated lower grade ghi 
is such as to render averages misleading. Still, the official returns as they 
stand manifest a considerable enhancement of price. Thus the average 
for all the Bombay centres in the quinquennial period of 1855-60 was 
19T9 rupees per maund, and in 1903, Rs. 35'32 ; in Sind, Rs. 17T2, and 
in 1903, Rs. 33‘28 ; in Central India and Rajputana, Rs. 24‘3, and in 
1903, Rs. 28'38. But taking the quinquennial average of 1871-5 as 100, 
Bombay is now 112; Sind 124; and Rajputana and! Central India 110. 
In a further series of tables, Prices and Wages gives returns of the 
wholesale rates of ghi. These, for the vear 1903 (and reduced for purpose 
of comparison to rupees and decimals of rupees per maund), would be 
as follows (in sequence of price) : — Bengal, Rs. 34'3 ; Mysore, Es. 34'1 ; 
Sind, Rs. 32’3 ; Madras, Rs. 31’4 ; Panjab, Rs. 30’6 ; Berar, Rs. 30’4: 
United Provinces, Rs. 29-9 ; Central Provinces, Rs. 28-8 : and Rajputana, 
Rs. 27'8. In a still further series of tables the prices of ghi are shown 
for selected centres such as Calcutta, Benares, Allahabad, Lucknow, 
Bareli, Cawnpore, Meerut, Agra, Ambala. Lahore, Raw'alpindi, M’JtM 
and Peshawar during the years 1875-6 to 1902-3. These are divided 
into buffalo ghi, cow ghi, and each of these again subdivided into Bt 
sort and 2nd sort. But the provincial averages just given approximate 
very closely (as the mean between all foiu- classes in each centre), so that 
it is not necessary to furnish other estimate.?. 

Internal Trade . — The total internal trade in ghi. as manifested by the 
railway returns, shows certain interesting peculiarities. The chief exfobI- 
iNG provinces are the United Provinces, Rajputana and Central India, 
the Central Provinces, Madras and Bombav (enumerated in order of im 
portance). But it is significant that the e.xports of the United Prownces 
and of the Central Provinces have manifested extreme fluctuations for some 
years past. Thus from the Lnited Provinces the exports in 1899-1900 were 
236.718 cwt.; in 1902-3. 161,670 cwt. : in 1903-4, 140,617 cwt. ; ana 
in 1906-7, 164,222 cwt. The e.xports of the Central 
manifest a decline; thus in 1899-1900 they were 86,187 cwt.; in WO-*- 
63,079 cwt. ; and in 1906—7, 42,665 cwt. So also the e.xports oi 
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Raipntana and Central India have shown corros])oiiding fluctuations. In 
1899-19(Xi they were ()3,73ti ewt. : in ]902-.‘5. 151.151 ewt. ; in 1903-1, 

130,29fi ewt. : and in 190G-7, <^3,035 ewt. An expaudins proportion of 
these Central India and Rajputana exports are oonsigneil to the United 
Provinces, thus making up apparently the deficiencie.s of these provinces. 

A large percentage of the total exports are, however, consigned inainlv 
to the port town of- Calcutta, followed hv Bombay, and appear again 
in the foreign exports from these, towns. 

Turning now to further provincial details, mainly Imports: Assam, prormcui 
with its great herds of buffaloes, exports no (jln but draw.s ujion Calcutta 
and the Province of Bengal for about 9,000 to 31,000 ewt. Bengal hcngii. 
Province drains its foreign suppR- chiefly from the town of Calcutta. 

The United Provinces, as already said, import largely from Rajputana 
and Central India. The Panjab annuallv exchanges about the same r.mi.iii. 
amount, namely from 11,000 to 31.000 ewt . iSind hu\'.s largclv from siu-i. 

Central India and Rajputana and Bombay, a <juantitv varving from 
29,000 to 50,000 ewt. The Central Provinces are self-supporting, since c. Pro^. 
they practically import little ghi but export a large amount. The traffic 
to and from Bombay Pre.sideney is subject to e.xtreme fluctuations. The nomb.i.v. 
imports in 1900-1 were 121.257 ewt.; in 1903-1, 10.376 ewt.; and in 
19()6-7, 10.318 ewt. The p.xports. on the other hand, were in 1900-1, 

16.131 ewt. ; in 1903-1, 51,157 ewt. ; and in 1906-7. 97,166 ewt. Bihar 

takes little or no part in the traffic in ghi, but its imports are double those 

of its exports. Madras Presidency is self-supporting, since it imports ii.vtras. 

very little, but exports very largely to its own ports and to Mysore and 

Bengal. It has already been observed that Rajputana and Central India Bajputan.i ani 

e.xport very largely, chiefly to the United Provinces, Sind, Bombay and 

the Panjab, in the order named, but in years of famine or srarcitv these 

States also import. Lastly, it is significant that Mysore with its herds .Mj-=ore. 

of fine cattle exports no ghi to speak of. but is a fairly large receiving 

centre, the imports averaging about 11,000 ewt. derived from Coimbatore 

district in Madras. 

The most noticeable feature of the Coasting Trade is the traffic, chiefly 
from Bengal (followed by Madras), to Burma, which in 1905-6 was valued 
at Rs. 17,01,609. [See Sesamum, p. 986.] 

Traas-froatier Trade. — A fairly large quantity of ghi is brousht across Trans- 
the land frontiers of India. The imports and exports bv these routes frontier, 
dining the years 1902-7 were as follows ; — 


— 

1902-3. 

1903-4. 

1904-5. 

190.>~6. 

1906-7. 

Imports 

( Cwt. 130,638 

164,202 

16.1,463 

168.204 

185.7,52 

■ |Rs. 53,08,.5H9 

64,05.129 

71.93.97.3 

75,86,410 

90,73,421 

Exports 

1 Cwt. 1,588 

2,135 

3,007 

2,342 

2,749 

’ l,Rs. 90,013 

1,20,582 

1.49.448 

1,37,773 

1.61,916 


The import traffic is thus exceedingly valuable, and Kashmir stands Kashruir. 
luimistakabiy first. LawTence observes, “ It is by far the most important 
article of the export trade of Kashmir.” The suoplv of ghi sent to India 
irom that State was in 1 906-7, 71,096 ewt., valued at Rs. 36,23.577. This 
■tiay fairly be called a prosperou.s trade, since the figures just mentii.uied 
are nearly four times those of twenty years previously. Then t ome Dir, dit, mi 
‘-"at and Bajaur, which furnished India with .50,511 ewt., valued at 
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Es. 23.57.159 ; and iastlv Nepal sent 42.765 cwt., valued at Es. 22,09,334. ■ 
The Kashmir qhi ujoes to the N.W. Frontier Pro\-ince and the Panjab; i 
the Dir. Swat and Bajaur also into the N.W. Frontier Province ; and " 
the Nepal into the United Pro\'inces and Bengal. 

The re-exports of foreign ghi are unimportant, but have ranged from 
a valuation of Es. 1,037 up to Es. 2,07,185. 

Foreign Trade . — The IMPORTS being the least important may he disposed 
of first. This traffic is subject to extreme and sudden fluctuations. In 
1876 the imports of were valued at Es. 2.76.395 : in 1880-1, Es. 16,486: 
in 1886-7. Es. 7,03.432 ; in 1890-1, Es. 4,13,299 ; in 1896-7, Es. 4,28,432- 
in 1900-1, Es. 10.71,024 ; in 1901-2, Es. 4,17,476; in 1902-3 they 
were 21,370 1b.. valued at Es. 8,515; in 1903-4, 127,868 lb., valued at s 
Es. 50,722 ; and in 1906-7, 492,493 lb., valued at Es. 2.13,861. The supply 
come.s from Mekran and Sonmiani, Turkev-in-Asia. the neighbouring 
pastoral tracts of Southern Baluchistan, and recently from East Africa. 

It is consigned mainly to Sind and Bombay. 

Turning now to Exports, these for many years past have manifested 
a continuous e.xpansion. In 1876-7 they were 1,004,661 lb., valued 
at Es. 3,57,250. Twenty years later ( 1896-7) the figures were 3,672,349 lb., 
valued at Es. 15,00,990, and during recent years for which returns are 
available they were in 1902-3, 6,418.045 lb., valued at Es. 27,26,750; in ; 
1903-4. 5,390,865 lb., valued at Es. 22.90.825 ; in 1904-5, 6,097,917 lb., | 
valued at Es. 26,67,250 ; and in 1906-7, 4,884,252 lb., valued at 
Es. 22.65.443. By far the most important centre is Calcutta, followed 
by Bombay, and the receiving countries may be said to be the Straits 
Settlements. Natal, Aden, Ceylon, Hongkong, Mauritius, British East 
Africa, Aden, etc. An effort was made some few years ago to foster the 
traffic in Indian produce sent to Australia, and ghi at that time attracted 
considerable attention. But the trade cannot be said to have materially 
expanded. 

Other Animal Fats. — In conclusion it may be desirable to extend 
this brief reidew of the traffic in ghi so as to include all animal oils and 
fats, since these are often closely associated with ghi. The Imports are 
Animal Oils, Butter, Ghi and Tallow. The traffic in the last mentioned 
is a large and prosperous one. In 1876-7 the imports of Tallow were 
305,088 lb., valued at Es. 62,671 : in 1903-4, 2,352,224 lb., valued at 
Es. 5.93.127 ; and in 1906-7, 4.125,744 lb., valued at E.s. 9,14,834. Next 
ill interest are the Animal Ods, which in 1876-7 were 3.246 gallons, valued 
at Es. 10.664 ; in 1903-4 were 389,256 gallons, valued at Es. 4,45,217 , 
and in 1906-7, 584,428 gallons, valued at E.s. 5.70,655. The lard and 
animal oils to some extent doubtless manifest the demands of the soap and 
candle works of India. The butter trade has been already noticed (p- )• 

and need not be furtlier mentioned. It is not known to what extent the 
imports of butter may in reality be margarine. But bv adding the tallo«, 
animal oils and butter to the ghi. the total imports of these substances 
were in 190.3-4 valued at Es. 14.05,602, and in 1906-7, Es. 19,65,986. 
Similarly the Export.s may be brieflv discu.ssed. These are Animal Oils- 
frhi. Lard and Tallow-. In 191J3 — 4 these were valueil collectively y 
Es. 25.52.340 {ghi being, as will be seen from the figures above, b.' 
the most important article) : in 1905-6 the corresponding 
Es. 30,75.319 ; and in 1906-7. Es. 23,84,765. ,,, , 

[Cf. Iri-Ititutea of Manu, li., gU ; iii., 274 ; iv., 3'.), 233 ; v., 37, 1-li 1 'U-, * ’ 
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viii., 106, 3*2s ; xi., 92, 135 ; xii., 62. etc. ; Linschoton, Voy. E. Ind.. 1598, i.. 50, 5S, 
Of), 63, 67 ; Bernier, Travels, 1058, i., 438 ii., 440 n ; Fryer, Xt'>c Arc. E. Ind. and 
Peru.. 1675, 33. 137 : Wilks, Htst Sketches. 1783, li., 154 ; Chardin. Voy. Perse, etc., 
ISll, viii., 268; Milburn. Or. Pomm., 1813, ii., 209 ; Hoey, Monoy. Trade and 
Manuj. N. Ind.. 1880, 100 ; W. Crooke, Note on Ghi, April 1 m 82 ; T. N. Mukharji, 
Soles on Ghi, 1882, 1884; Buck, Trade with Australia in (Ihi, 1882; Schefield, 
Sole on Ghi, 18SG ; Shroff, Ghee Supply ot Bombay, 1887 ; Gh< and Its Adult., in 
Times of Ind., 1880; Basu, Ayri. Lohardaga, 181M>, ii., 44; The Bouur Manuscript 
^Hoernle, transl.), 1893-7, 00-i04 ; Lawrence, Valley of Ka.shmir, 1805, 350-00 ; 
Ghi, in Ind. Med. (Piz., 1806 ; Watt, Innwjural Address School of Pharmacy, in 
Joiirn. Pharm. Sor.. Oct. 6, 1006.] 

5. CHEESE . — Cheese as known in Europe can hardlv be said to be 
made in India (except at the modern dairv farms under European super- 
vision). Curd or chhena is prepared by boilin<; milk and throwing into it, 
while still very hot, some acid milk or other acid substance (such as 
lime- or tamarind-juice) or a vegetable rennet; after a time it in con- 
sequence coagulates. The curdled milk is jmt into a i-loth and the whev 
(mastu) expressed or drained away, the result being a kind of soft cheese 
(often called in India cream cheese). Many localities are noted for their 
cream cheeses, such as Hughli, Dacca, etc. Sen gives the following 
account of the Panakona, Sylhet, or so-called Dacca cheeses : — As soon 
as the milk is taken from the buffalo, it is put in an earthen ve.ssel and 
rennet is mixed with it at the rate of a seer to a maund of milk. About 
two hours after the curd is broken with the hand and put in small 
quantities in shallow bamboo baskets known as dalas. Next day it is 
mixed with a little salt and repeatecllv cut across with a knife, and each 
time the knife is passed through it the curd is pressed with the palm of 
the hand. This process is repeated for three consecutive days, and 
altogether 2^ seers of salt are used to a maund of curd. The cheese is 
then left to cure. This cheese is sent to Dacca, whence it is e.xportecl 
as Dacca cheese. A maund of milk gives 10 seers of cheese. The price 
of buffalo milk here is from Rs. 3-8 to Rs. 4 a maund. The whey is 
kept aside for a day or two, when the oily matter floating over it is 
removed and made into ghi, and the rest of it thrown awav." 

Lawrence says the Gujars and Pathans of Lolab make a kind of cheese 
they call milk-bread. He mentions an experiment in the manufacture 
of European cheese, and affirims that Ka.shmir might supply the British 
troops with good cheese and butter. At the Dairy Farms of Poona and 
Aligarh excellent Cheddar cheeses have been produced {Agri. Ledg., 1895, 
^"o. 5 , 64 ). Por cheese made from peas, con.sult Pogson (Man. of Agri. 
M.. 1883, 186) : also see Glycine (p. 565). The following are the better 
known Indian vegetable rennets: — H'itlninia viKnjnHt nn, C.'rutahirhi 
EiirJiitt, E<‘iir<iK stricfn, Streblns ripper, 

®ud apparently also ti nrtorinn. 

Trade in Cheese. — The Imports of cheese are much larger than might 
at first sight be realised, and seem on the whole to be increasing. In 
1899-1900 they stood at 872,296 lb., valued at Rs. 5,34.278 ; in i902-3 
1-123.260 lb. and Rs. 6,18,577 ; in 1903-4 they had slightly dei-reased 
to 966,492 lb. and Rs. 5.34.158 ; but rose again in 190-4-5 to 1,22.'<,7()7 lb. 
and R.S. 6,29.274, and in 1906-7 to 1.27-5,111 and R.s. 7.04.487. Bonibay 
aud Bengal each receive on an average chee.se to the value of 11 lakhs, 
t'mil takes about a lakh and iladras and Burma each half a lakh. 
-About two-thirds of this supplv is drawm from the United Kingdom, 
tbe balance from Holland, Belgium, Italy and Australia. The Exports 
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DALBERGIA 

LATIFOLIA BLACKWOOD OR ROSEWOOD 

Blackwood 

of Imliaii clipe'^e are at the present unimportant. In 1903-4 they were 
4,980 lb., valued at Rs. d.(i2-3. and in 1906-7. 4,543 lb., valued at 
Rb. 2,784. 

\Cf. Montgomery 4Iartin. Hist. E, Ind., ii., 942-3 : Mad. Exp. Farm. Rept., 
1S83, 7li ; Sen. l.c. 57 ; Mollison, l.c. U3-8 ; Lawrence, Talley of Kashmir, 
1895, 3()0 ; Collis Barry, Legal Med. hid., 1903, 562.] 


I).E.P., 
iii., 5-16. 


Black- 

wood. 


• Blackwood 
Furniture. 


DALBERGIA, Liiiii.. /. ; FI. Br. Ind.. ii., 230-8 ; Brain, (Species 
Dalbergia S.E. Asia, in Ann. Boy. Bot. Gard. Calc., 1904, x., pt. i. ; also 
in Jouni. As. Soc. Beng., Ixvi.. li., 442 ; Talbot, List Trees, etc., 1902, 
135-8 ; Gamble. Man. Ind. Tintbs.. 246-56 ; Brandis, Ind. Trees, 232-9; 
Cooke, FI. Pres. Bomb., i., 394-401 ; Duthie. FI. Upper Gang. Plain, i., 
263-5 ; Legumixos.®. A genus of tropical plants, mostly trees, that con- 
tains some 120 species, of which Brain figures and describes 86 as met with 
in South-Eastern Asia. Two of these (D. .S'/.s.soo and 2>. latifotiu) 
are in India exceedingly valuable timber-trees, whilst the others are less 
important. 

1. D. assamica, Benth . is the niedoloa of the tea planters (Watt and Jlann, 
Peats and Blights of the Tea Plant, 1903. 141-4). 2. D. cultrata, Brah., yendike or 

yindaik, is a fair-sized tree common m deciduous forests throughout Burnw. 
It is said to exude a red resm, to furnish a useful oil. and to be utilised by the 
Karenis for propagatmg tlie lac-insect. The lieart-wood is blackish and ebony- 
hke, often streaked with red. It is exceedingly durable, and is used for making 
wheels, agricultural implements, spear-handles, etc., and sometimes for caning. 
3. D. lanceolaria, Lh’o , is tlio takoli, bithva. chakemdia, angaria, piri, chapot sim._ 
gengri, dandoiis, tantosi. nal valanga, pedda scipara, etc. A deciduous ol 
the Sub-Himulayan forests from the Jumna eastward, ascending the hills to 
2,500 feet ; also m Central and South India and Bombay. An oil is expres^ 
from the seeds, and the leaves and bark are reported to have medicinal properties. 
The timber is said to be useful m building. 4. D. Oliver!, Gamble, is the fame 
or tabauk tree of the eng-dainy forests of Upper Burma (Wuntho and Bhamol 
It attains a height of about 60 feet and girth of 4 to 6 feet. The woo 
is handsome, reddish, hard, close-grained, and takes a fine polish; is 
some of the Soutli American rosewoods. It is largely used for axe-han • 
dogcart shafts and other purposes for whicli great strength is 
is employed in the Royal Indian Marine dockyard at Mandalay for bU8nBig>> 
to propellor-shafts, in place of Lignum-vitae (rvuaincum njflrtnaie). 

D. latlfolla, Boxh.; Brain, l.c. 80-1, pi. 62; Thurston, Ind. For-. 
1894, XX., app. ; Koorders, in Ind. For., 1894, xx.. 282; \\ att, 
at Delhi. 1903, 100, 126-34. The Blackwood or Rosewood of Southern 
India, sitsal (or sicet-sal, white sal), shisham, sissu, sissua, sa^fir, 
rate, ruzerap. tali, kalarukh. iti jitengi. eruvadi, yerugudu, jitangi, 
thoddgatti, etc. A deciduous tree fairly plentiful from the submontane 
forests of Nepal, Sikkim to Chota Nagpur, Oudh, the Central Bronneea- 
Central and Western India to Southern India. It attains its grea 
size in the Western Ghats, south to Wynaad and Travancore, a® 
ascends the hills to altitudes of 3,500 feet. Gamble (be. ’250) 
is found in dry forests with teak and bamboo, as well as in nioist 
green jungles. It may reach a height of 80 feet and a girth of 1- o , 
feet, hut it is of slow growth, especially at first. It is easily propaga 
by seed and is readily self-sown. 

The wood weighs from 50 to 66 lb. per cubic foot, and sinks in 
being seasoned ; it has a line handsome grain, and is exported from t E 
of Kanara. Malabar and Travancore to Bombay-, Kathiawar, Kach. 
London, Havre. Hamburg and Chinese ports. The planks when not wel 
have a tendency to split longitudinally, . 

In India it is extensively used for "furniture, cabinet-work, knees o 
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agricultural implements, combs, etc , for tiio va-^os and other ornamental 
articles of Tricluriopoly, and for the finely c-arvet] <*liairs, tables, etc , which 
ronstitute the w>'ll-kno\vn hlackwood furniture of Bombav. The art <■>£ making 
this furniture was introduced many years ago. and to this dav it is mainly 
produced by the Portuguese inhabitants. Of late, popular fancy has discarded 
hlackwood and gO(^d specimens of the furniture are sai<l to be s<-arct‘ly procurable. 
But most famous perhaps of all bhick woodwork is the Draviduin and Cbalukyan 
carving of Madras Presidency and ^Mysore. If it is dt'^ired to darken the 
colour, this may be effected by rubbing the wood with oil until what is often 
spoken of as imitation ebony is prodiiceil 

Outturn. Trade, etc. — The outturn of this wood in ^bidras, as recorded in 
the Madras Forest Administratioyi Jdeports, was ‘2,374 cubic feet in l‘.)00-l ; 0,36h 
cubicfoet m lh0l~2; 1 1,80H cubic toot in 10O2~-3 ; and Iti. 1S2 cubic feet in 1003-4. 
These are the only available statistics of outturn, sale or export. In 180a 
inquiry was made in London as to prices which might be obtainable for fnilian 
rosewood. A report was subse<iuontly issued by Mr. J, ii. Koyle, at that time 
Secretary of the Indian Section of the Imperial Institute. It was pointed out 
by the English firms consulted that the wood suflered Irorn several disabilitu's. 
It is gritty and therefore much harder in the working than other cabinet timbers ; 
It loses its bright colour and goes almost black after Vndng cut and exposed ; 
it is somewhat porous, and therefore absorbs the poU-'>li to a large degree. 

As a rosewood it is inferior to Brazilian, tbougli superior to that of Madagascar 
or Honduras, hut in England it has to compete with the ciieap and usually 
reliable rosewoods sent from Jamaica. It wouhl, however, prove sjiecially useful 
where great width is required, as for example for table-tops, large carcase ends, 
and mouldings. Further it has to he remembered that rosewoods of all sorts, 
both for furnitiu‘0 and decoration, aro very largely subject to the caprice of 
fashion, and at tho time of the inquiry the European demand was very small. 
Gamble says that the usual London rate for good timber is about £10 
per ton, and that there would seem still to be scope for greater activity in 
utilising the English market for the sale of at least the best pieces of Indian 
rosewood. In the reports mentioned above, one of the firms consulted thought 
that “ the rate should not exceed \0d. to Is. per superficial foot cut one inch,” 
but that quotation, allowing 58 lb. to the cubic foot, would work out to about 
£23 per ton for picked, ready-sawn timber, a price thus considerably above the 
£17 10i». per ton reported to have been paid for a fine piece sent to London m 
1878. On tho other hand, some of the reports speak of Indian rosewoods as 
fetching an average of only from £5 to £8 per ton, but these low prices were for 
large lots not apecially selected. Lastly, the quotations published by the trade 
tor May 1905 were ” Rosewood £5 to £12 per ton.” “ But it mu^t be clearly 
home in mind that rosewood of all grades is not at present popuhir.” ” At the 
present time East Indian is in fair demand and stocks are not heavy.” In the 
Indian Forester {Lc. xx., app,. 3) the selling prices, from the Madras forests, 
Were given as from Rs. *20 to Rs. 75 per ton, aeconling to distance from the coast, 
hut in out-of-the-way places it could not 1)0 sold even at Ro. 10 per ton ; from 
Travaneore about Rs. 1-8-0 per cubic foot good quality (= about Rs. .^18 per ton) ; 

Bombay from Rs. 30 to 50 per ton. Logs for export should not be less than 
*-4 inche.-4 in diameter, have the sapwood removed, and be exported in the round. 
The length should not, as a rule, bo less than 15 feet, although shorter lengths 
find a market. 


SISSOO 

Sissu- wood 


UarkeriPil 
with Uil. 


Proluction. 


r>i'«abihties. 


Brazilian, 


Jamaican, 


Lonlon Hatps, 


D. Sissoo, Roxb. ; Notes on Chanrja Mam/a in Ind. For., lR9o, xxi., Sliisham. 
~86-8 ; Prain, Lc. 57-8, pi. 34; Eardley-W'ilraot, Ind. For., 1898, xxv., 

^pp. The .SISSOO, shisham. sissa, shi.su-kul, tali safeda, shin, neJhir, 
sheim. zaqar, tanach. yelte, Jearra, biridi. sin.sapd. etr. A (leriduo\is tree 
of the 8ub-Himalayan tracts from the Indus to Assam, aseendinj to 
3.00d feet, hut probably nowhere in India strictly speakitm indiyeuou.^. 

CTamble remarks that it is often, however, gregarious on the hanks of 
'andy, stonv, torrential rivers. On higher lands it mav erow, and crow 
Well, though lint gregariouslv unless planted. Cultiv.ited and often 
‘*el£-sown on the plains or India. But. even when the trees are growing 
•'lose together the shade given is light, heme si.ssn i- an important shade- 
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tree with tea planters of Dehra Dun. The seed on germinating at once 
makes a great length of root compared to its growth above ground, a cir- 
cumstance that greatly minimises the chance of its being swept away 
w'hen spontaneous germination takes place within the sandy and stonr 
beds of rivers. 

Sissu coppices well and reproduces itself freely from suckers. Artificially 
it is best grown from seed deposited in suitable positions, because transplantation 
is sometimes difficult and the young trees have to be protected till fairly esta- 
blished. It grows most luxuriantly on low-lymg sandy tracts and has been 
successfully raised on irrigated lands, e.g. at Changa Manga in the Panjab, at 
Shahdera near Lahore, etc. But it is reputed that the timber of trees raised 
under irrigation is of poor rjuality and subject to serious damage by fungi. When 
young the growth of sissu is very quick ; it is said to attain 2} feet of girth in twelve 
years, but as it gets older its growth gets slower. The full height of a tree is 
about 60 feet or so, and in girth it is rarely more than 6 feet. It is very success- 
fully grown in Sind, and is said to be the best hardwood of the Panjab. 

The wood is very durable, seasons well and does not warp or split. It is 
highly esteemed for all purposes where strength and elasticity are required, as, 
for example, agricultural implements, wheelwrights’ work, frames of carriages, 
boat-buildmg, etc. At one time it was extensively employed for gun-carriages, 
but owing to the limited supply of the timber it is now very little used for that 
purpose. It is one of the finest timbers in India for furniture and wood-carving, 
and is in regular demand all over the North of India. In Upper India the 
shisham wood (n. siusno) replaces very largely the rosewood (». latifoHa) of 
Western and Southern India. It attains its position of greatest importance 
in the United Provinces, the Central Provinces and the Panjab, being re- 
placed on the north by deodar and to the south by sal and rosewood. The 
wood-carving of Saharanpur, Farakhabad, Lucknow and Nagpur and the 
inlaid work of Chiniot, Hoshiarpur, Jallandhar and Mainpuri are largely on 
shisham. In Rajputana also, this wood is to a considerable extent employed 
by the wood-carvers, but for particulars of the methods of treatment and styles 
of carving the reader should consult Indian Art at Delhi, 1003 (103, 108-9). 

Owing to the fact that the sissu very rarely grows straight, the timber is not of 
much use for beams though it is in much demand for knees of boats. It has 
been successfully tried for railnay-sleepers, is an e.xcellent fuel and makes very 
good charcoal, but it is too expensive to be utilised for these purposes. The 
wood is said to yield an empyreumatic medicinal oil, and the raspings of the 
wood are officinal, being regarded as alterative. Near towns the tree is largely 
lopped for fodder and the fallen leaves collected and valued as fuel by the sweet- 
meat makers. 

DAPHNE, Linn. ; FI Br. Ind., v., 193-4 ; Collett, FI. Sim., 1902, 
435 ; Gamble, Man. Ind. Timbs., oil ; Thymelacea:. 

There are tw-o or three shrubs of economic value which belong to this genus. 
— 1. D. Cannabina, Watt., is the most important and may be spoken of as one o 
the best Nepal Paper Plants. It occurs on the temperate Himalaya from 
Chamba to Bhutan, at altitudes of 3,000 to 8,000 feet. It is the sethupm, 
setburosa, satpura, dunkotah kaghuti, dhak chamboi, chamboi, barua, niggi, 
etc. 2. D. involucrata, watt . is the chota aryili and i.s met with in Sikkim, W 
Khasia hills and Tenasserim, and in the countries where at all abundant it 
similarly to it. 3. D. Mezereum, Unn . is not indigenous to India. W 

is often mentioned by Indian medical nviters and is perhap.s imported and sola > 
the drug dealers. 4. D. oleoides, Schreh., is a small plant met with in the 
Himalaya from Garhwal to Afghanistan, It is best known by the ^ 
names — kutdcil. kanthan, gandalun {gandalinu), laghune, peck, pirkai 
etc. The roots are boiled and given internally- as a purgative ; the bark 
leaves are also said to be used medicinally ; the berries are reputed to 
duce nausea, and according to Brandis, a spirit is distilled from them m 
ISutlej valley. It is just possible, therefore, that this may be the Mezereon^ 
Indian medical writers. It is commonly reported that camels will not ea 
and indeed that it is poisonous to them. i t to 

5. Edgeworthla Gardner!, Massn FI. Br. Ind., v.. 19o is a closely allied P’**" 
the species of naitime, and one which would seem to be an even more iropo 
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source of Nepal paper than />. vftt»ntthina. It is a large elegant bush of the 
(.'entral and Eastern Himalaya from Nepal to Bhutan, Manipur and Burma — 
distributed to China and Japan. It is kno\\m in India as the kaghuti, artjili, etc , 
and might be called the true Nepal paper plant. The mltauinata of Japan, and, 
according to Hemsley {Joiirn. Linn. iS’oc., xxvi., 401), is huigeitorthia ihvffHautha. 

It is regularly cultivated in that country fur its paper bark. 

NEPAL PAPER > — Quite recently Stein {Ancient Khotan, 1907, 420) has an- Nepal 
noimced the discovery of an actual speeimen of Daphne paper, tho date of Paper, 
which has been determined as the middle of the 8th century. This was found 
in the ruins of Endere and was examined both microscopically and chemically 
by Prof. J. Wiesner. The material w<is found to be a well -macerated liV»re ol 
the Thymet€iveipy presumably From the fact of no being 

known to occur in Eastern Turkestan, it ha>s been inferred that the paper had 
been made in Tibet. [C/. Wiesner, Denkschr. Akad. ir/-?/? Wien., Math Sat., 
ixxii., 17-8.] It is thus permissible to regard this as the oldest recorded sample 
of what is commonly spoken of as Nt^'pal Paper.” But even during tho be- 
ginning of the 19th century, Nepal did not produce enough Daphne papor t(» 
meet the demands of India. Buchanan-Hamilton (.4cc. Kina. Kepal. 1819. 

*232-3) tells us that the local supply did not suffice and that Nepal had to import Imports, 

both the paper and the raw material from Tibet, Kirkpatrick {dec Kma. 

Nepaid, 1811, 80) speaks of one of the two species seen by him as being the- 
paper-plant of Tibet. It would thus be more correct were tlie paper in question 
called ” Tibet Paper,” and this change in name would be in direct accord with 
the discovery narrated by Stein. [See Paper and Paper Materials, p. 862.] 

It is perhaps hardly necessary to repeat that there are two important plants 
from which the so-called Nepal paper is made: — (a) E. iiiar«ineri and (6) 
o. rnttnfthi$»a. Perhaps the earliest account by a botanist of this paper-material p.otanical 
is that given by Wallich, who figures and describes three species and tells us -Account, 
that Eagettofthin was regularly cultivated in Nepal for its paper-yielding bark. 

In 1837 Lord Auckland, while Governor-General of India, called for further 
information, and various reports were in consequence prepared and submitted 
to the Government of India. Atkinson and other more recent writer-s repeat 
the statement that the Bhot country sends to this day large supplies into 
Nepal, Still, however, no material progress has been made, and Nepal 
paper is no nearer than it was a hundred years ago to becoming a commercial 
commodity. In fact it may be doubted whether any bark fibre is ever likely 
to be of value, unless for very exceptional purposes : it is too expensive as a 
modem paper-material. Nepal. Kumaou and Sikkim are the chief regions where 
India’s supply of the so-called Daphne or Nepal paper is obtained. The reader 
should consult Broussonetla, p. 186, and Paper Materials, p. 868. for further 
particulars. [Cf. Wallich, As. jRes., 1820, xiii., 383-90 and 3 pi. : Lace. Jonrn. 
i-ma. Soc., 1891, xxviii., 312 ; Morris. Cantor Lect. in Journ. Noc. 1895, 

Ixiii., 938; Dodge, Useful Fibre Plants of the World, 1897, 140: Kanjihil, For. 

FI. U. Prov., 1901, 281 ; Wiesner, Die Rohst. des Pflanzenr,. 1903. u., 432; 

Hanausek, Micro, Tech. Prod, (Wmton and Barber, transl.). 1907, 121'*2, 

DATISCA CANNABINA, Lhnt, ; FI. Br. Ind., ii., 656 ; Phar- D.E.P., 
niacog. Ind,, 1891, ii., 98 ; Bentham, Rev. Cenni Slorici of Targioni- 28-9. 
Tozzetti in Journ. Hort. Soc., 1855, ix.. 152; Datisc’Ack.k. The akalbir, Akalbir. 
akalhar. kalbtr, hha?ig-}ala, hajr. ivajtangel {ivajUtan]), drinkhari, .^ida 
^tsu, etc. 

A tall erect lierb resembling hemp, met with in the temperate ami sub-tropical 
u estern Himalaya from Kashmir to Nej)al. Root extensively used in India 
as a yellow dye for silk. It is largely exjuirted from Kumaon, Garhwal. Bu-^hahr 
snd Kashmir, and is mentioned in 1594 as a useful plant found in ticte. 

K7- Hummel and Berkm. Journ. Soc. Chern. Indust , ISO.I. xi\‘., 4r>s ; Imp. Inst. 

Tech. Repts., 1903, 215-0.] 

datura, IJiut. : FL Br. Ind.^ iv., 242-3; Phannarog. Ind., ii.. D.E.P., 
584-624 ; iii.. 1 82 '90 ; Prain, Beng. Plnnfs. ii., 751; t’ooke, Ff. Pres. Hi-, 29— 43. 
Bomb., ii.. 27.3 ; Solaxale.t;. Datura. 

History. — The \'ernacular mime-^ given to the sJ>‘cie’^ of this genu.■^ can 
hardly be said to distinguish the various forms that exi-^t. The San'-krit names 
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dhiistiua or dhatiurn and unmatta mean insane,’ and hence might have been 
given to an introduced plant (on its properties being recognised) ; in fact might 
be upheld as not necessarily involving an ancient knowledge. The better known 
vernacular names are either derived from the above or have meanings in the 
languages to which they belong that denote the well-known properties of the 
drug. ^ As met with in India the species of liatuva have the appearance of 
introduced plants. They frequent waste lands near human dwellings or invade 
the borders of fields or cover abandoned cultivation. They do not exist as 
individual plants that take their own positions in a blended vegetation, but ap- 
pear as invading cohorts and here and there become so abundant as to exter- 
minate all other plants. Xo form of Datura exists, in fact, under such conditions 
as to justify the emphatic opinion that it is indigenous to India. 

It IS customary to read of ‘‘ the white-flowered dcitura ” and of the purple- 
flowered Icala-datura ” as if these conditions implied specific distinctions. Xot 
only so but many writers affirm that the purple-flowered form is a more deadly 
poison than the white, but that belief doubtless rests mainly on the theory of 
signatures. Any of the Indian forms may have white or purple flowers, may 
have single or double flowers, and may hav'e thorny or smooth fruits. How far 
the chemical properties of these plants are affected by cultivation, by soil or by 
climate, it is at present impossible to discover. One thing, however, is certain, 
that the Daturas have been, and to some extent are still, cultivated plants, so 
that the differences recognised between the so-called wild plants of one region 
and of another may be due to their being more recent escapes from a special 
cultivation. Possibly all the Indian forms constitute but one or at most two 
species, o. Htt'atttoninnt might be called the type of the temperate and alpine 
series and d. fantHoMa that of the tropical assemblage. 

But if the Daturas are only introduced plants, their properties have in India 
been fully understood for many centuries. The account published by 
de Orta in Goa during 1563 of the criminal uses to which they are put, might be 
reprinted as a statement of the nefarious practices of to-day. So also ™ 
vestigations of the Hemp Drugs Commission might be summarised as the to- 
covery that if taken in moderation bhang is harmless, but when mixed ^th 
Datura, that intoxicant becomes most reprehensible and even dangerous to me. 
Moreover the seeds are known to enter into the composition of certain alcoholic 
beverages and render the consumers of these literally mad. Some years ago 1 
witnessed a remarkable process of making arak (country spirit) potent, 
seeds of Datura were burned on a charcoal fire, an empty earthen pot w^ hel 
the while over the fumes. When full of smoke arak was poured into the jar, 
the result being its adulteration with the active principle of Datura in a form 
that would most likely escape detection by any ordinary process of 
tion (see Spirits, p. 1047). The extent to which Datura seeds are usw 
criminally in India can be readily judged of by the perusal of the annual repor s 
of the medical examiners to the various Go^■e^nm©nts and Administrations o 
India. These literally teem with particulars of Datura-poisoning. 

The following particulars of the chief forms may assist m their 
recognition ; — , 

Datura fastuosa, Linn,; Hummatu, Rheede, lx. 47. ^ 

dhaturd, khiinulc, toradana, udah-dhaturd, karu-umatey naUa-ummett(t, f^^^l^^ 
hang, etc., etc. A small shrub found ail over the tropical parts of India , t e 
most common and abundant species. The capsule is retained in a nodoin^ 
attitude and opens irregularly near the apex. There are said to be sever ^ 
recognisable varieties of which I), ftlha, Nees (the safM-dhaUiT<ii 
that most frequently mentioned and most highly approved medxcina y 
It has the flowers often creamy-white, but is doubtfully separable from 
the type. 

D. Metel, Linn. — This is found chiefly on the N.W. Himala}aand 
the mountains of the Deccan. 

D. Stramonium, Linn. — Is met with on the temperate Himalaya 
from Baluchistan and Ka.shmir to Sikkim. The capsule is cre^ au 
deeply four-valved. This seems far more likely to be the white Ha a 
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of medical writers than var. tftha above. It is described as the tatfxr 
of the Panjab and the kachoJa of Afghanistan. Lawrence (Valle>j of 
Kashmir, 1895, 77) mentions that Kashmir exports the seeds largely to 
the Panjab and that they fetch Rs. 5 a maund. The var. Tafaht appears 
to be the plant of whir.h the dried fruits (strung on thread) are sometimes 
imported into India from Persia. These imported fruits are sold under 
the name yharhhiiU in Bombay and 7)iaratia ynugha in Madras. Poisoning 
from eating tatuleh is recorded in the Keiv Bulletin (1880, *275-8 ; 1896, 233). 

The MEDICINAL uses of the species of l>ittuya centre chiedy in 
their poisonous property and in the pernicious and criminal advantage 
often taken of these all too prevalent plants. Barry points out that 
the seeds of may be mistaken for those of i'n 

Reduced to a powder they are criminally mixed with food and can often 
only be detected through the microscopic structure of the fragments of 
the seed-coat that may be discovered in the food or the contents of the 
stomach. 

[C/. Garcia de Orta, 15G3, Coll., xx. ; Acosta, Tract, de las Droqns. 157S. ST : 
Linschoten, Voy. E. Ind., 1598, i., 210-1 ; Pyrard, E. Ind. (ed. Hakl. 

Soc.), ii., 113-4; Herbert, Travels, 1677, 337 : Fryer, Keu' Acc E. Ind. and Pers.. 
1675, 32 : Rheede, Hort. Mai., 1679, ii., 47-52, tt. 28, 29, 30 ; Rumphius, 
Herb, Aynb,, 1750, v., 246—52, t. 87 ; AinsUe, Mat. Med. Hind., 1S13. 47 ; Chevers, 
Man. Ind. Journ., 1870, 179 aeq. ; Rept. Ind. Hemp Drugs Comm., 1894, i., 172 ; 
Brit, and Colon. Drugg., 1808, xxxiii., 709; Dunstan, Trans. Chem. Soc., 1901, 
Ixxix., 71-4; Bedford, Ind. Med. Gaz., 1902, xxxvii., 206-10; Mehta, Ind. 
Med. Gaz., 1904, 20 ; Collis Barry, Legal Med. Ind., 1903, 473-4 ; White and 
Humphrey, Pharmacop., 1901, 470 ; Ann. Repts. Chem. Exam., 1897-1905.] 

DAUCUS CAROTA, L/nn. ; FI, Br, huL, ii., 718; Roxb.. FL 
Ind., ii., 90; Eec, Bot. Surv, Ind., ii,, 107 ; Prain, Betiff. Plants, i., 540; 
Duthie, FL U-pper Gang. Plain, 398 ; U.mbellifer.e. The Carrot, gager, 
mormuih, hack, zdrdak, mayijal-yyiulldngi , kdrttu-kizhayigu, pka-kny\dn, etc. 

Habitat. — A native of Kashmir and the Western Himalaya at altitudes of from 
5,000 to 9,000 feet. It is also commonly held to he a native of Europe (except 
the extreme north), of Abyssinia and North Africa, of 5Ia<leira and the .Azores, 

of North Asia eastwards to Siberia and Ivamschatka. Throughout India it 
is cultivated by the Europeans, mostly from annually imported seed, and by 
the Natives from an acclimatised if not indigenous stock. In many parts of the 
coimtry a greenish- white carrot is preferred as being very hardy and productive, 
%is rises some two or three inches above the soil, is a coarse root which possesses 
little of the flavour of the European carrot, but is able to withstand the extreme 
heat of summer, and niay be raised in some parts of the country throughout the 
year. It thus produces a return at seasons when other tubers or roots are scarce 
or not available. This is particularly the case in Bihar (Patna) and some parts 
of the United Provinces. 

History. — Sir George Birdwood {Memo. Carrot for Famine Relief in A’. Ind., 
1896) gives a detaileil and learned account of the history of this plant. This 
occupies many pages, and can hardly be abbreviated without greatly lessoning 
Its value. The carrot appears to have been regularly used in India from fairly 
ancient times. The Emperor Baber {Memoirs, 1519 (Leyden and Erskme, tran^!. ). 
1^26, 347) narrates his having eaten a dish of fried carrots. In the Ain-i-Akbari 
(Blochmann, transl., 63-4, 67) mention is made of '' wild carrots *' {.Aubingul) 
and of cultivated carrots. Terry {Voq. B. Ind., 165.5 (ed. 1777), 91-2) speaks of 
the good carrots of Surat, and Fryer {yew Acc. E. Ind. and Per,'^.. 1672-81. 119) 
makes special mention of those of the Deccan. While much reliance cannot be 
placed on names of plants as historic evidences, it is significant that throughout 
the languages of India, indeed from Central A-^ia to Cape Comorin, there '-hould 
prevail in every language a name for the i^arrot {qdqfr, qdjar. aazara. qarjaru. etc.) 
'^hich seems to have come fmm a common source. To that name is freoueutly 
added a further word meaning ’'root” or ’’tuber." Thus in Tamil it is the 
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gajjara-kdlangu. The denvatinn of tlie Latin name carola and of the French 
carotte is probably direct from the Greek karoton. The Sanskrit garjaru originated 
the Persian zaniak and the Arabic jegar. In fact, the evidence of cultivation 
would lead to the inference tliat the carrot spread from Central Asia to Europe, 
and if so it might be possible to trace the European names from the Indian and 
the Persian. Indeed the carrot seems to have been grown and eaten in India 
while m Europe it was scarceh' known as more than a wild plant. In Anglo- 
Saxon it was weal-mora, vald-mora, walck-tnora, clap-wype, but it was eonfu^ 
with the parsnip till about the end of the 1 1th century. These names recall the 
German mohre, moraha, the Russian morkov. the Sanskrit mula, mulaka, and the 
Kashmiri mor-mujh, and they all denote “ root.” 

Cultivation . — Bengal. — A writer in Indian Gardening (Oct. 27, 1898) 
says in his experience (in Ghuraparan) the seed should be sown broad- 
cast early in November. Of the imported varieties the Large White 
Vosges and White Belgian succeeded best. The crop continued to yield 
till the end of Hav. Other writers in the Northern and Central portions 
of the province speak of sowings in August and the crop coming into 
season in January and February. Mukerji [Handbook Ini. Agri, 
1901, 3.57) observes that the carrot has a special value as a nourishing 
famine food and fodder. The Red Mediterranean variety grown at the 
Cawnpore Experimental Farm seems to be the best. The Yellow Mediter- 
ranean is most highly spoken of as a cattle food. The yield of the White 
Mediterranean carrot is almost equal to or even higher than that of country 
carrots, but the roots are hard, coarse and insipid. When grown without 
manure the country carrot gives a much larger yield than any of the 
European varieties. The proper time for sowing carrot seed in the plains 
is from September 15 to October 15. It is best to sow in drills and ridge 
the drills after the plants have appeared, then thin out. The quantity of 
seed used is 8 to 12 oz. an acre. The yield conies to 20U to 500 maun^ 
per acre, if loose soil near the village be chosen, deeply cultivated, 
well pulverised, weeded and irrigated. The seed had better he mixed 
inth wood-ashes at the time of sowing, and unless the soil is quite nimst, 
water should be poured in the drills immediatelv after sowing. [0/. Fir- 
minger, Man. Gard. Ind. (ed. Cameron), 1904, 166-7.] 

United Provinces. — Duthie and Fuller [Field and Gard. Crops, 189 , 
pt. iii., 9) say the area occupied bv the carrot is not separately' estimated 
in the agricultural returns, but the average under carrots, turnips an 
radishes for the three years ending 1889-90 amounted to 41.463 acres. 
The carrot is generally' sown in September or October ; the roots are rea y 
for use after two months, and may last for three or four months. A 
soil is preferable. Under favourable conditions an outturn of over - 
maunds is possible. At Cawnpore 60 maunds is said to be the average, 
but at Basti onlv 3.3 maunds. The bazar price in ordinary' seasons is 
from 8 to 16 seers an anna. 

Panjab . — Brief notices are made of carrot cultivation in the ran] ■ 
In Jhaiit; it is said "the zamindar’s food consists largely' of 
[Replies Famine Comm.. 228). In Sialkot [Gaz., 68) the carrot is 
of a.s grown all over the district, and the superior European kinds 
little known. . 

Bombay . — Of Gujarat it has been .said that carrots of two kin 


cultivated — " the lone-rooted ” and the “ blunt spindle form, 
are grown at various times in different parts of the province, eener _ 
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in garden beds from seeds sown broadcast, but are sometimes transpl^D 
from iiur.series during the season. Thev take three months to ma 
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though by nipping ofi the heads growth may be prolonged. The young 
plants are also taken up when half grown and sent to market. The pro- 
duce is from 5.000 to 10.000 lb. an acre. The carrot is also grown in 
Gujarat from August to Hay. and the crop gathered four mouths later. 
In Each it is much raised as a field crop. In Poona and Khandesh the 
carrot is cultivated very large!}' on black soil, with the help of manure. 
Of Ahmednagar a curious process is reported of obtaining carrot seed : 
When the crop is ready the husbandman cuts off a thick slice from the 
crown end of the carrot. This he puts two fingers deep below the soil 
in any place where there is a liberal supply of water. After a few weeks 
the roots produce a vigorous flower stem, the seed of which is gathered 
four or five months after having been thus transplanted. There are 
accordingly two crops in the year — one, the root produced from the 
seed, the other the seed produced from the root (.see Raphanus sativus, 
I'ar. caudata, p. 912). In the Deccan, according to Woodrow {Gard. in 
Ind., 1889, 340), the carrot may be grown as a cidinary vegetable where 
the rainfall is not over 25 inches annually, during the rainy season. 
Large sowings for fodder should be made in October and November, and 
if late rains are favourable good crops mav be grown on a deep retentive 
soil without irrigation. 

Mysore is stated to produce a very good quality of carrot, but in Madras 
and Burma the root seems to be raised only as a garden vegetable. 

Food and Fodder. — The so-called root constitutes an important vege- 
table in the markets frequented by the European community. Although 
certain classes of Hindus in Bengal object to eat the carrot, on account of 
some fanciful resemblance to beef, still the Natives of India, as a whole, 
are year by year taking more kindly to it. At the same time it must 
be added that, though by the Muhammadans and certain Hindu.s the 
carrot has been cultivated for ages, it is onlv within recent years that 
It has become a recognised article of diet. By certain classes the young 
carrots are used only as pickles. By others " the root is first boiled 
in water, then squeezed out and cooked in gki.'’ In Europe it has 
become a recognised article of cattle food. Carrot-tops afford a useful 
fodder, and the contention that the roots might be resorted to in time.s of 
famine is strengthened bv the fact that the tops would be of value to the 
cattle. [Cf. Agri. Ledg.', 1898, No. 12.] 

Seed. — The seed yields by distillation a medicinal oil. {Cf. Taleef Shereef 
(Playfair, transl.), 113.] In the Hemp Drugs Commission Report (iv.. 415) mention 
IS niade of the seeds constituting one of the spices used in flavouring bhang. 
Lawrence {Valley of Kashmir, 67} says carrot seeds are employed to mix with 
caraway. The chemical constituents of the root are cryj^tallisable and un- 
ciy'stallisable sugar, a little starch, gluten, albumen, volatile oil, vegetable jelly. 

a<‘id, saline matters, lignin and a peculiar crystallisable. ruby-red neutral 
pnnciplf', without odour or taste, called carotin {Cf. Pharmacog. Ind.. ii., 136.] 

delphinium DENUDATUM, ff af/e . FL Br. Ind.. i.. 25 ; 

Hakunculace.e. The nirhisi or jadivar of certain writers (names that 
more strictly speaking denote species of i'tu’vtnnft or of Anoaittnn, 
which see) ; is also the munila of the North-West Himalaya. D. saniculae- 
folium, Boiss.. has been supposed by some, but incorrectly, to aSord the 
dsharq dye and medicinal flowers. 

D. Zalil, Aitcli. ({• HemsL. an abundant lark.spur in Khora.-ian at 
altitude of 3,000 feet, where its spikes of golden flowers givt* a wondrous 
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hue to the pasturage. It is the asharg dye and medicine of Indian 
shops. 

The dried flowers and fragments of t!ie flowering spikes constitute the asbarg. 
It is the yhafiz, af*perag, gul iaiil. zabh znrir, trayamnn, etc. Is imported by 
Trans-frontier trader.s, who bring it to iMultan and other Panjab towns where it 
IS employed along with akalber and alum to dye silk. [Cf. Pharmacog. Ind., i., 
23-7 ; Keu' BuU.^ 1895, 167 ; Bruhl, Ann. Boy. Bot Gard. Calc., 1896, v.. pt. 2, 
90-108; Monog. Dyes and Dyeing in Bomb.. 1890, 17 ; also U.Prov., 1896, 82; 
Perkin and Pilgrim, Trans. Ckem. Soc.. 1898. *207—75 ; also Proc. Chew.. Soc., 
1898, Xo. 190 : l7tip. Inst. Tech. Bepts., 1903, i., 214 ; ii., 221.] 
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DIOSCOREA, Lhtti. ; Watt, Sel. Rec. Govt. Ind., 1888-9, i., 
147-66 ; Duthie and Fuller, Field and Gard. Crops. 1893, pt. iii., pi. Ixsx. ; 
Sadebeck, Die Kulturgew. der Deut. Kolon., 1899, 68-71 : Wiesner, Die 
Rohst. des Pflanzenr., i., 567-608 ; Mollison, Textbook Ind. Agri., iii., 
197-200; Plain, Beng. Plants. 1903, ii., 1064-7 : Rvan, Journ. Bomb. Nat. 
Hist. Soc.. 1903, xiv., 772-5 ; R.E.P., Rept. 1903, 27-8 : Prain and Burkill, 
Journ. .4*’. Soc. Beng., 1904, Ixxiii., pt. ii.. 183-7 ; 1904 (suppL), 1-11; 
the Yams — Dioscoreace.e. 

Indian Species and Varieties- — The account given in the Dictionary of this very 
difficult and imperfectly knorni genus of edible plants was written in 1888. It 
was subsequently arranged by the Government of India that a concentrated 
effort should be made to secure fuller and more accurate information. Collections 
of live tubers, accordingly, began to arrive in 189-1, and continued to be received 
during the subsequent years- It was agreed that the yams as received 
should be cultivated in the Royal Botanic Gardens, Calcutta. They are 
therefore being systematically studied. A preliminary and unofficial report 
has already appeared, written by Prain and Burkill. and descriptions of certain 
species have been given in the ./ournaf or the Bengal Asiatic Society, but further 
materia! and more detailed information are deemed essential before the final 
report can bo given to the public, and thi.s seems likely to assume the form ra 
a monograph of the Indian species of the genus. All that need be attempted 
here, therefore, is to abbreviate the Dictionary article, and to abstract and 
incorporate from Prain and Burkill's preUminary report (and all other recent 
publications) such additional information os seems calculated to bring the present 
account abreast of existing knowledge. 

Prain (Bengal Plants, l.c.) sketches very briefly the classification that seems 
likely to be followed in the future. The Bengal species are referred to two great 
groups according as the stems twine to the left or to the right of the observer. 
This brings the following together as those that twine to the left — ®- atemana. 
p..iitnpfiylUi. tonieiitosa, bt.lbi/era. Ueltuldeti . and ff€scit‘iitnta ; those tna 
twine to the right, -ft. anff.tiita, avitlenta . ntim .nulnria . Mnmilton* and atbt*. 

ithin these groups the species are assorted according to the characters of t 0 
leaves, inflorescence, capsules, seeds and aerial bulbs. It may be useful to M 
forth in alphabetical sequence of their names the economic information of tne 
chief Indian species and varieties : — , 

D. aculeata, Lmn. , Prain, l.c. ii., 1067 : D. glabra, D E.P . ; D. 'Walliehii. Book., 
/., Ft. Br. Ind.. vi., 295. A plant cultivated in Bengal, Assam, the Deccan, 
South India and Burma ; in the last province it is apparently also wild. 

D. alata, imn . FI. Br. Ind., vi., 296 ; Prain, l.c. 1067 ; Bee. Bot. Sure. 

143 ; iii., 28S ; Give. Roy. Bot. Gard. Ceylon, 1905, iii., 10-4. The Wing-stalKea 
Yam, the Barbados Yam, kham. This seems closely allied to the Chinese yam, 
ft. Batatas. Decaisne . 

This is the commonest of all the Indian cultivated yams. It is a 
with quadrangular winged stems which twine to the right. The capsule is bro 
than long and the seeds winged all round. Leaves rather sh.arply angleffi 
florescence only occasionally produced and often zig-zag in structure. I** ^ 
frequently very large, sometimes four to eight feet in limgth and as || 

the tiiigh (Conserv. For. Repts. S. Circ. Had., May 1889), at other times 
end globular like an average-sized potato. One or two species of yam 5 

qiu ntly alluded to in Sanskrit literature, and this would appear to be 
tile form nio.st often mentioned. Roxbiirgii as.signed four or five tubers to 
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rate speoitio positions, ehietly on account of their shape and colour. He, however, 

admitted tluit he would be quite prepared to accept all these races ({()r they 

appear to be little else than races) as btdonging to the same species. These were 

f>. ntroimrpui'ea. gtohi***a, p*ivpnr***t and fttheitti {RoX'h., FL Inti.. lU., Injunctive 

797-801). They are classified into tubers elongate, at tunes club-shaped, the 

flesh being white throughout in proper, pmk under llie skin in ruiH Uuy 

purple througliout in ; tubers short, roundish, and 1ie-=;h wholly 

white in giohosn ; rosy purple under the skin in giobeUa. and rosy purple 

in atropurinit-eff. J. I). Hooker places these names as denoting “imperfectly 

knouTi and undeterminable species.’* Pram and Burkill, however, after a careful 

study of the live plants, have recorded Roxburgh’s four forms above named 

under /#. a fata. Lmn . and liave formed varietal positions for each [Xote, l.c. 

1903-4, Xo. 846). These are as follows : — 

(а) Var. alata proper ; D. Hamiltoni, Hook., f. (in part). The White Yam. white i'din. 
This is said to be a large climber, fairly abundantly cultivated in Bengal, 

Assam, the United Provinces, the Central Provinces, tlie Deccan, bouth India, 

Burma and Ceylon. It vanes very greatly, liowever, in some of its areas 

(б) Var. globosa; D. glohosa. Roxb., Dnthie and Fuller, Field and (lard. Crops, 

pt. iii., 11 ; D. globosa, D.E.P., Hi., 131 ; the Oommou Yam. This also is a Commoa i'am. 
large climber that is fauTy extensively cultivated, more e^peclally in the Central 
Provinces and Madras. It is the chnpri-alu, ferqo-nari. 

(c) Var. rubella; a large climber, extensively grown, especially in Bengal, Lijne Red 
the Central Provinces, Western India and the Deccan. It yields a long tuber, 'i'ubcr. 
red outside, known as the guraniya-alu. 

(d) Var. purpurea; the Dark Purple Yam : the Malacca Yam, or lab-guraniya. D,irk Purple 
A large climber fairly extensively cultivated. 

D. anguina, Roxb.; FI. Br. Ind., vi., *293; Prain, Beng. Plants, ii., 1066. A D.E.P., 
large climber met with occasionally in the forests and jungles of the lower hills 127, 
in Nepal to Bhutan, also Chota Nagpur and Assam. The tuber is only eaten 
by the poor or in times of scarcity, and is called kukur-alu. 

D. bulbWera, Umi. ; D. sativa, Benth. ; D. pulchella and D. cn^pafa, Roxb. ; D.E.F., 
Hermann, Farad. Bat.. 160S, t. 217 : D. sativa, WUld. Duthie and Fuller, 128-9. 
Field and Garden Crops, pt. iii., 11, t. Ixxx. : D. sativa, Linn. Hooker (Trimen, ^ 

FI. Ceyl., Hi.. 279) calls this “ the wild uneatable state of the cultivated 
plant.” This fairly extensive climber is common in the hedges and thickets of 
India and Burma. It is a distinct species, the capsule being longer than broad, 

‘ and the seeds winged at the base only ; the leaves are brigiit shining green and 

the transverse nerves rest within channels. The tubers are round, not larger 
than a man’s fist. The stem, like that of f». afata. bears numerous little tubers 
by which the plant may* be propagated. The aerial tubers also afford characters 
i by which the varieties may be separately recognised. The underground tubers 

of the wild plant are insipid and often hardly edible, unless repeatedly boiled 
and washed in running M’ater between each boiling. Nevertheles.s. the wild forms 
; collectively constitute a fairly important article of food in times of scarcity and Famine I'ood. 

' famine. [C/. Acosta. Tract, de las Drogas, loTS, 321. 1 

j (a) Var. bulbifera proper. — The agricultural states of this variety are often 

j designated in India as if. nativa, and the recently introduced forms are spoken 

I as the Otaheite Potato. The wild tubers are regularly eaten, though more OuUeite 

] bitter than the cultivated. An interesting official correspondence recently took FotAto. 

I place regarding the successful conveyance (by Capt. H. D. Larymore) of seed- 

I tubers of the so-called Otaheite Potato from the Andaman Islands to West Africa. 

' ' (b) Var. pulcbella; D. pulchella, Roxb. : D. sativa, Linn. ; FI. Br. Ind., vi., B.E.P., 

295 (in part) ; D. bulbifera, D.E.P. A climber fairly generally met with in iii., 128, 
cultivation. It is in India often known as the rat-alu. 

(c) Var. crispata; Roxb,, FI. Ind., hi., 802. A fairly prevalent climber in D.E.P., 

India and Burma, known as zamin-kand. iii., 129. 

D. deltoidea, Wall. Prain and Burkill, Joiirn. Soc. Beng > 1904, Ixxiii.. D.E.P., 
pt. ii., suppl., 1-2, 5-6. This is a common species la the N.W. Himalaya at lii., 129, 
altitudes between 3,000 and 8,000 feet — flowering time in May. it is an ex- 
tensive climber, often covering trees more or less. Stewart gives a long list of 
vernacular names which in the Dictionary it was suggested belonged to all the 
species met with in I'pper India. Even to the pre^nt day a ili>tributK*n of these 
names has not been accomplished. The tubers are often very large, but 
apparently not eaten. In KuUu they are called ahingli, and used for washing 
^'ool. Stewart says that in Khayhan they are called kriss and used in Tuh-.i-. 
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washing silk. Lawn^nce {Valley of Kashmir, Ta, 7S) calls them krita (or kritz), 
and remarks that they are much used in washing wool and also in medicine 
The same tubers, according to Atkmaon. are in Kiunaon known as gun. Some 
writers appear to regard them a.s poisonous. 

D. dSBmona, Roxb. . FI. Br. Ind., vi., *2S9 : Bee. Bot. Surv. Ind , 1898, i.. 
274; 1903, 11 .. 143, 189. A large climber of the tropical forests of India and 
Burma. Steins twining to the left, sometimes prickly ; leaves digitately 3-5 
nerved ; capsule longer than broad iind seeds winged at the base only. This 
wild yam is extensively used as a famine food, chiefly in Burma and the Central 
Provinces and Central India. It appears never to have been cultivated. Some 
writers, however, sav the roots are highly poisonous and cause intoxication but 
are rendered edible by boiling and steeping in running water, this treatment 
being repeated two or three times. Gammie {/.c. 190) says that when tigers 
kill cattle, the villagers insert .a quantity of the dour from the pounded 
roots of the vaja hand into the body ot the " kill.’’ The poison permeates the 
flesh to such an extent that vchen the tiger returns and eats the carcase it becomes 
infatuated and mad, and the villagers then make short work of it. Ridley 
{Malay PL Names, in Jouni. Roy. As. ^or. (Straits Branch). 1897, 90) speaks of 
the tubers being tised in the manufacture of dart poison. ( Yearbook of Pharmacy, 
1898, 62-3). 

D. fascicuiata, Roxb . Prain, Beng. Plants, 1903, ii , 1066. The kidney-shaped 
yam, Karen Potato. A small climber somewhat like m*. aiftta but more graceful ; 
of a vivid green colour, the stem twining to left and dotted over with small 
wart-like prickles. Leaves pubescent reniform or orbicular with sharp stipular 
thorns. Tubers fasciculate, numerous, usually white, but in Burma and the 
Malay Islands a form exists whicli has reddish-coloured tubers. This is obviously 
deri\ed from the wild /*. whicIi differs only in the fact that the upper 

rootlets are spinose. iluch confusion seems to exist regarding the name pindalu. 
In some localities of South India it denotes the white roimd tubers of one or two 
races of aiatH. In other provinces it is restricted to the present plant. 1 
found (during special investigations conducted in 1894) the latter usa-ge through- 
out Berar, where the clustered yam i.s fairly plentiful and popular. It is ordinarily 
grown as a garde*n crop near the home.stead, on stakes 8 feet high and 2 to 3 
feet apart, around pou-leaf hou.ses, or m fields, along with the brinjal. m 
some localities, as for example Xirmal and Ba^sem in Bombay, it is oulthatea 
as a pure field crop. Roxburgh telU us that m Ids day it was grown to a con- 
siderable extent in the vicinity of Calcutta not only for food but to make staren. 
Being, in some respects, more like a potato than a yam it is often cailed the 
potato of this and that place — e.g. " Karen Potato.” ... 

D, glabra, Roxb. : FI. Br. Ind., vi., 294 ; Prain. Rec. Bot. Surv. Ind., 190t>, 

288 ; D. nummularia, Lamk. ; Beng. Plants, ii, 1067. So far as India is concer^u* 
however, it would appear to be rarely if ever cultivated, though the tubers 
are regularly collected and eaten by the hill tribes, more especially in tim^ 
of scarcity and famine. It occurs on the lower North-West Himalaya, 

Sikkim, the hills of Bengal to those of South India and Burma, distributed to e 
Malay Penmsula and China. It is very often called ban (wild) alu or aru (jamj. 
shora~alu. \_Cf. Wood, Rec. Bot. Surv. Ind., ii., 143.] 

Var. belophylla, Vorgt {sp.) ; D. sagittata, Royle-, Prain, l.c. 1064. 
probable that this should be retained as a distmet species. It is a 
met w’ith on the lower Himalaya and mountains of Bengal (Parisnath). 
tubers are edible but the plant is not recorded as met wflth under cultivatio^ 

D, Hamiltoni, Hook.,/ : FI. Br. Ind., vi., 295 (in part) ; Buchanan-Ha^ ^ • 

Stat. Acc. Dinaf., 192 ; D. glohosa (in part). D.E.P. This cultivated plan 
occasionallv met with in Bengal, Assam and Burma. . , ^ 

D. oppositiloUa, Unn. : Roxb., FL Ind., lii., 804; FI. Br. Ind., vi., 292. Aia^ 
climber with terete unarmefl brunches and with the leaves 
It is a native of tropical India from the Deccan to Assam, Sylhet, 

Burma, Ceylon and China. It is wild in India but appears to be cultivated , 
Malay fi, and Java. It is one of the most important wild tubers with the 
of the Deccan and Central Bengal. The root and aerial tubers are eaten as 
as the younc: flowering spikes. o,,„. 

D. pentaphyila, Unn. . D. triphylla, Roxb. ; FI. Br. Ind., vi., 289j R^^‘ 

Ind., n.. 143: in.. 288: Pram, Beng. Plants, ii., 1066; N uren-Kelengu, , 

Hnrt. Ma! , vii,, tt 34, 35 The Ivawan or Fiji Vam. Met with throughout trop ^ 
India on the lower hills, from Kuinaon to Burma, Ceylon and Malacca. 
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extPUbivo climber, the btein prickly below and soinetimeb bulbiteroub. It aftordb 
large edible tubers that are e<xteii pr.wtieally all over Imlia, e-speciallv u'ltU the 
Kathodis of the Konkan, the Savarahs of Canjaiii unci the I..epchiis of Wikkim. 
The flowering stems and young lea\ es arc also eaten, especially in times of scarcity. 
But it is said to afford both poisonous and innocuous forms, the hatter bc'ing 
made edible by repeated boiling and w<ishing It is apparentU', howtn'er. 
never cultivated in India, except perhaps in Pondicherry. [t '/. Circ, Ro>/ 
Bot. (Sard. Ceylon, 1905, iii., l(i-7 ; Achiirt, Quinze Centf. FI. dans L’Ind.. 
190.'i, -206.] 

D. spinosa, ftoxb . — This plant has been confused with f». fnsrivninfn and 
». aeifleata, Linti. It is, in tact, placed by Pram (/,c. lOlili) as a variety of 1*. 
pincieulatn. Its most generally accepted naini'S ari^ rnadhvdlu in Sanskrit and 
man-dlu in Bengali, but tliese are also assigned to #>. timietitn . Linn , so tiiat it 
seems probable the two plants arc often coiifnsed by the people of India as 
also by most botanists. Tiie tubers are largely eaten in the countries where 
procurable. 

CULTIVATION. — Of the yams above brietlv indicated three species are 
very generally grown in India as subsidiary toods. These are 1>. ahifa, 
1). bnlbiferd and 1>. fa.tricKlota. Under each of tliese specie.s. however, 
there are several varieties and even a large assortment of cultivated races, 
so that the yams are not only varied but abundant plants. It is, in fact, 
only within the very driest tracts (such as some portions of Raiputana. 
Sind, the Western Pan jab and the Deccan) that yanis are not to be 
found. Wild yams are also very prevalent and constitute an impor- 
tant article of food with the poor, more especially the inhabitants of 
uncultivated tracts, and in times of famine they often become of the 
.greatest possible value. Lewin {Wild Races S.E. Ind., 1870, 27) says 
that in the hills of that country wild yams are so plentiful that no man. 
able to search for food, need starve. Speaking in general torm.s. a line 
drawn from Khatmandu and Lucknow to Ahmedabad would sever India 
into two portions — the Southern (more especially its south-eastern tracts) 
might be described as the yam-producing area of India, and the Northern 
(more especially its north-western tracts) the non-yam-produring division. 
Through Bengal and Assam the yam country extends to Burma. Siam, 
the Malaya (Peninsula and Archipelago) to China and Japan. 

In the Dictionary a few passages from De Candolle were quoted 
and the contention advanced that the historic importaiu'e of the Indian 
cultivated yams had been depreciated owing to no work of sufficient 
merit having recorded their Sanskrit and vernacular names. "Roxburgh,” 
says De Candolle (Z.c. 77), " enumerates several JUo.srorea’ cultivated 
m India ; but he found none of them wild, and neither he nor Piddington 
mentions San.skrit names. This last point argues a recent cultivation 
or one of originally small extent, in India, arising either from indigenous 
species as yet undefined, or from foreign species cultivated elsewhere.” . . . 

■ The absence of distinct names in each province also argues a recent 
cultivation.” A very extensive assortment of vernacular names for each 
species has been recorded, however, by Praia and Burkill, and these 
amplify materiallv the names given in the Dictionary. They thus abun- 
•lantly substantiate the opinion of India being one of the great centre.s of 
onginal production (if not the chief Asiatic centre) for vams. It seems 
likely that both the sweet-potato and the ordinarv potato, being more tract- 
able, have not only largely supplanted the yams but usurped their cla.ssic 
uaines and liistorv. 

Cray (Scient. Papers, i.. 322) says that Columbus when he di-,- 
f'overed Cuba and St. Domingo found the Natives cultivating two kiinls 
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of edible roots. '■ These were called in the language of the islanders of 
St. Domingo, Aijes (A/es) and Yuca.^' The last mentioned is Manihof 
and may be dismissed from further consideration, but the former (it is 
nearly certain) was a species of IHosrorea. This the Spaniards (being 
ignorant of the language of these islands) called name, niame, inharne— 
corruptions, it is supposed, of an African name (with which they were 
already familiar) for a similar edible tuber. Clusius {Hist. Exot. PL, 1605, 
237-8, reprinting Garcia de Orta. 1363, Coll., xviii., 3) speaks of the 
African slaves of Portugal eating the tubers of a f’ntocn.^ia which they 
called inharne. Hence that name had, at an early date, reached Europe 
and India. Some of the companions of Columbus had doubtless seen the 
inharne tubers of Africa, and were thus ready to assign that name to the 
West Indian tuber when their attention was drawn to it. To this cir- 
cumstance is accordingly due the constant use (by 16th and 17th centuir 
writers) of inharne (or, as it ultimately became, iharrie and finally yarn) as 
a generic denomination for any and every edible (starch-yielding) tuber. 

There would seem little doubt that the Indian word dlu (in Sanskrit 
and Hindi and ala in Sinhalese) originally denoted a starch-yielding edible 
tuber, possibly in its earliest signification the edible species of Dioscor-ea, 
though in later usage it came to mean Arrtor-phophaUns and even 
ColorasUr. A prefi.v was employed to denote the separate species. 
Hence we have in Sanskrit the danddlu (elongated dlu), rnadhvdlu (sweet 
dlu), firiddlu (round dlu) aud raktdlu (red-d/«). In the Sanskritio ver- 
naculars we have similarly chupridlu, guraniya-dlii, kanta-dlu, kham-dlu, 
rriau-dlu. pindalu, ratdlu. and sasnidlu. But in the aboriginal languages 
there is a vast assortment of names not onlv perfectly distinct from each 
other and in no way traceable to the Sanskrit, but which have either a 
direct specific or in some cases even a generic signification : — ato sang, 
hengo-nari, bir sang. gun. genasu, kalangu. kullu, kniss, kns, niyauk, piska, 
taguna and tar (or larar). Most of these names (many others might be 
given ) denote knowledge prior to the Aryan conquests of India and thus 
leave no room for doubt that the cultivation of yams is quite as ancient (u 
not more so) in India as in any other country. Indeed from the fact tna 
names are given in the West Indies and other tropical countries, traceable 
to the Sanskrit, or to some Indian vernacular, there would seem no doum 
that some of the best-known cultivated forms in other regions were derived 
originally from India. And -what is more curious, not a few of these are 
being brought back to India to-day as special West Indian plants, oblivious 
of the fact that, just as with the improved rice brought from Carolina an 
the superior wool-sheep from Australia, they had been procured in u 
first instance from India. 

Propagation , — The yam may be propagated either by means 
aerial tubers or small underground tubers or portions of large tubers, 
the former he employed, the first year’s crop is poor but the 
excellent. It is preferable to use sets of the underground tuber weig ^6 
about half a pound. The best soil is a deep friable 
Stiff heavy soils are unsuited, as the tubers cannot expand properly an ^ 
good drainage is essential. The selected land should be dug ^ 

siderable depth and fairly well manured. It is then lined, 3 ® ^ 
feet apart, and the seed tubers set on the ridges at distances o 
inches. Some cultivators prefer to start the seed tubers in a 
to transplant to their permanent position when a foot or so m c 
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Alongsiile is secured a stake (usually a bamboo) perhaps H to 15 feet iu 
height above ground, and it is customary to bind those together at the 
top in clusters of four. It is also not uncommon t(j grow special trees 
on which the climbing stems of the yams may bo trained. When this 
is the case pits are dug alongside of the trees and tlUod with new sod 
and manure and the sets deposited within these. Occasionally (as, for 
e.xample, in Bihar) the plants are allowed to trail on the ground, but 
the yield is believed to be then smaller, lii the West Indies, however, 
the crop is often treated in this wav, and appareutlv with siitisfaetorv 
results. It is also afhrmed that in China the trailing stems are pegged 
or layered into the ground, and thus caused to root, the re.sult being 
that tubers are formed at the new points of growth. With c('rtain 
species, having a rhizoine-like underground stem and one or two large 
tubers, the lower edible portion is cut off and the upper rhizome planted 
for next year’s growth. This, however, is rather the careful system 
pursued with wild t’ams than a regular method of agricultural propaga- 
tion. Planting is done in April and the crop comes into season about 
December. This is the usual practice, but a wide range of .seasons e.xists 
in direct adaptation to local conditions and the species of plant grown. 
Thus in Arcot it is said the yam is cultivated iu January and harvested 
in August and September. In the Konkan yams are sometimes grown 
alone and the crop comes into season about October. In Upper India, 
according to Duthie and Fuller, the tubers of i>. bulhiferfi are planted 
in May and June and dug up every three vears. Of I>. (ihita. var. 
globosd, these authors say it is planted in June and the crop gathered 
the following February. 

Yield. — The yield depends largely on the plant grown, the nature of 
climate and soil, the degree of cultivation, and the proportion of the pro- 
duce treated as edible. The yield has been variously put at from 3 to 
10 tons an acre, or approximately the same as the yield of potatoes. 
But yams are in India most frequently a supplomenrarv crop to ginger, 
turmeric, hrinjal, sweet-potato or maize. I'atus are moreover more 
nutritious than ordinary potatoes, so that the combined produce may be 
accepted, from the standpoint of food supply, as highly satisfactory. 

Chemistry. — Bhaduri {Rept. Labor, hid. Mus. (Indust. Sec.). 1902-3, 2.5) 
says the acridity of yams is due to the presence of nee<lle-shaped crystals 
of calcium oxalate, and the poisonous property to the presence of the 
alkaloidal principle Dioscoreine fir^t isolated hv Boorsma of Java, Hooper 
(I.C., 1903-1. 32) gives the results obtained during the examination of 
some forty kinds of these tubers. The poison was found most abun- 
dant in I), (irrinono. but was often present in />. biilbifriai and 
/>. i/llri. “ The average amount of moisture in fresh tubers 

was 80 per cent., and the average percentage composition of the dried 
tubers was : fat 1’02, albuminoids 10'87, carbohydrates 77'01, iibro 
O'ltl, ash 5'94:, and nitrogen 1'73. The starch of the yams was examined 
micro.scophcally and certain species were found to have characteristically 
shappil granules, which distinguished them from other speties.” 

[Cf. De Candolle. Orig. Cult. Plants, 1S84, 76-81 : Asa Gray, 8'r/fnl. Papers, 
1S89, i., 322-6 : Mollison, Handbook Ind. Aijri., lilOl, iii.. 11(7-200 ; Mnkerji, 
Handbook Ind. Agri., 1001. 203, 467, 477 ; Morris, irc-sl. Ind. Yams, Imp. Dept, 
eigri., 1002. No. IS; Nicholls. Textbook Trap. Agri.. Is02. 2.S4-S ; Firrnineer, 
^an. (Jard. Ind. ied. Cair.fTon). 1004. 140-2 ; Xotes on Dioscoreas Cult, in Roy. 
Rot. Card., Ceylon, in Circ. and Agri. Journ., 1005, ui. 1-9.] 
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DIOSPYROS, Linn. ; FI. Br. hid., iii., 5.53-72 : Ciamble, Man. 
hid. Timh.i.. 453-63 ; Cooke, FI. Pres. Bondi., i., 98-107 ; Prain, Beng. 
Plants, i.. 651-4; Brandis, /«fZ. Trees, 428-36; Ebex.\ce.e. A fairly im- 
portant "euus whicli embraces about 59 species of Indian forest trees. 
Thev ociur chiefly in South India, Ceylon. Burma and Eastern Bengal. 
Onlv four extend to Xortheru India, while the genus may be said to be 
not represented in the Eastern Himalaya.. All the species yield useful 
timbers, of which the best are the various forms of Ebony (i». Ebenum 
and 1). nielnnoj i/lon), known in the vernaculars of India as ebans 
or tendu. The most important are ; — 

D. Ebenum, Koemg.: lioxh... FL li., ry2U ; Trimen, FL CeyL, iii, 94. The 

Ebony, ebans, ahniis, tendu, hhenda, ternrii, iai. acha. nulluti, shengiitan, kaka- 
tail, tuki, kare, bale, niushiimbi, kariinkuU, mallaJi, kaluivara, etc., etc. A large 
tree not very common in India, where it is found in tho Deccan and Karnatak, 
chiefly in dry evergreen forests in tho Ceded Districts. In Ceylon, however, 
it is one of the chief woods, very common in the dry regions of the Northern 
Province^.. [CV- Herbert Wright, The Genus Diospyros in Ceylon, its Morphology, 
Anatomy and Taxonomy, 1004.] 

This species is perhaps the best ebony-yielding tree and the only one which 
gives a black heart-wood without streaks or markings. Gamble says 74 Ib. is 
the average weight per cubic foot for the heart-wood. In Europe it is exten- 
sively used for ornamental turnery, cabinet-work, piano keys, rulers, etc., and 
in China for chopsticks, pipes, carved stands and vases. Ebony does not appear 
to be exported from India to any material extent, but in Ceylon the average sales 
for 1892-1902 were 300 tons yearly. The average price Gamble gives at 180 
to 185 Rs. per ton. The Indian Forester (1005, xxxi., 37, app.) gives £6 to 
£10 per ton as the price of East Indian Ebony. 

D, Embryopteris, Pers . . Roxb . FL Jnd., ii . 533 : Bcc. Bot. Surv, Ind., n., 
30, 115. 240. etc.; in.. 233; Talbot, Li.^t Trees, etc., 211 : Trimen, l.c. 93. 
The gob. makur-kendi, kusi, timbori, iumhika, jjani-rhika. karunthcdi, kavi-kattau 
hoUet-upru, tumil, tinduki, nttta-tuttDna, kusharta. hiqv, hantha, vanarichik, etc., 
etc. Adeii'^o ewrgreen tret? found throughout the greater part of India in shadj 
wet places and ne.ir streams. It is frequontiy cultiViited >)oth for ornament an 
for Its large rexl, velvety fruits. 

Many writers speak in general terms of a gum obtained from this plant, bu 
do so in such a manner as to suggest a confusion between a true gum and an 
extract prepared from the fruit, the pulp of which is used in book-bindmg, an 
in place of tar for paying the seams of boats. According to some wTiters the 
pulp is used direct ; others say an extract or decoction is prepared. Buchanan 
Hamilton {Stat. Acc. Dinaj., 1833, 152) thus describes the process pursued in 
Bengal: — “It (the fruit) is beaten in a large mortar and the juice expresse . 
This IS boiled, mixed with powdered charcoal and applied once a year 1 
outside of the planks.” Duncan {Monog, Dyes and Dyeing in, Assam, 1 f 
observes that the half-ripe fruits are pounded in a mortar and then kep 
six or seven days in water until they have decompf ised. A gummy solution re 
suits, which is poured oft' and the sediment thrown away. The brownish 
thus obtained is used in dyeing and tanning. It is made into a good black 
being combined with rnyrobalans f iiehttia) and proto-sulphate 

iron {hira-kash). The infusion is largely employed for tanning fishing nets an'- 
iines, and it makes them mure durable. 

D, Kaki, Lmn . — A small tree met with in the Khosia hills and ^ ^ 

in Upper Burma. It is cultivated here and there over the inoi8.ter 
India as a fruit tree, but is only suited to \'ery large garchms. It is the (,Hi> 
Date Pi,cm or Persoiaion, and m Burma appears to be known as tny, 
The fruit ripens during August and is about the size of n large apple 
twin almoiid-like stonos. The rind is of a rich, ruddy colour. It has ^ ^ 
disagreeable odour, and in flavour is suggestive of an o\'errix?o a{)plc. - 
pre.-'Orve is said to be made from it by the Chinese. [Cf- Rexb., Fk Ind-, u-. e- 
Pirmmger, Man. Card. Ind. (e<l. Cameron), 190-4, 221-2.] j 

D. Kurzii, HiPm — One of the most important trees of the .Andamans, 
in Endir,h 5 Iarble\vood : m Burma teakah, thitkya. and in the 
pccha-da. CTamble remarks that tins wood would be oi great value i 
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European market, were it procurable in sufficient quantity. The Administration 
Report, Andamari Islands (1S08-1)) spouks of squares up to 12 feet {sidmg \ip 
to G inches) lacing obtainable. 

D. Lotus, Usn . — A inedium-a.izo(l tree, met with in the Panjab Himalaya, Amluk, 
Hazara, Kashmir, Baluchistan and Afglianistan. It is tho atnluk. maluk, etc. 

It yields a gum said to cause a large (quantity of water to solidity to a jelly 
(Ana, Rept. Ind. Mus. Cak., 1901-2, 24). The ripe fruit is largely eaten either l ruit. 
fresh or dried. It is imported by the Kabulis into Peshawar anil is often used 
in tho preparation of sherbet. 

D. melanoxylon, Roxb . — A medium-sized tree found, according to Gamble, in Coroman- 
South India, in the dry forests of the Maratha country, the Deccan and Karnatak ; del Ebony, 
but Brandis, by regarding it as doubtfully distinct from />. ttunentoHa. exttmds 
its area to the deciduous forests of the Central Provimvs, Chota Xagpur, 

Bihar ami the Western Peninsula. It is known in trade as CouoMvyDEL 


Eboxy and hy the following, amongst many other names : — tendu, knulu, temru, 
abnus. tumi, kari-mnra, damddi, halai, etc. Speaking of />. meiumnyiou proper. 
Gamble observes large trees are uncommon and the amount of ebony small ; of 
If. toHiontfiHfi he says that it is the tree which gives the ebony most largoly 
used in Xorth India. From it is made the Xagiua (Bijnor district) black car\ed 
woodware. For full particulars of that art ceutrt* and its utilisation of ebony, 
consult Indian Art at Delhi, 1903 (100, 112-3, 123, 140. etc.). The fruit ripens 
about December and is edible. During famine it is pounded and made into 
bread. [C/. Banerjoi, Agri, Cuttack, 1803. ISa-ti, lOo ; Cameron. For. Trees 
Mysore and Coorg, 1894, 178 ; Hove, Tours in Gujarat, etc., 1787. 145.] 


X.ii'in.'i 

\V'uud-c.ir\ mq. 


D. montanay Roxb . — A small tree found throughout India and Burma. It Ban-gab. 
is known as a form of tendu, but its distinctive names, among others, are: — 
ban^qab, tembhurni, gara-tiril, lohari, hirck. goindu, makartendi, jagulaganii, 
ambia, hudru, kachan, muchi tanki, tau'hut, etc. It does not grow to a large size, 
and the timber, though describt‘d as a beautiful furniture wood, is rarely suitable 
for such purposes. According to Day {Fishes of India) tho fruits of the histendu 
or kuhar are thrown into the water to kill fish. Kanjilal {For. FI. of ^School Fisli Poison. 
Circ, V. Prov., 1901. 220-2) says every part of the tree, including the fruit, is 
bitter and has an unjjleasant smell. 


DIPTEROCARPUS, Oeterftt., /. ; FI Br. huh, i.. '295-9 ; Gamblo, D.E.P. 
^lan.Ind. Tvuhs., 1901, 70-3 ; Praia, Bencj, Plants, i., 251-3 : Brandiis. Ind. PL L, 
Trees, 65-6 ; Dipteroc.^rpe.e. A genus of iofty trees, which embraces 
some 50 species, natives of tropical East Asiu. Of these 17 occur in 
the Indian area and some 8 or 9 in India proper. On purely economic 
grounds I propose to treat as species plants that mav be oulv doubtfully 
(hstinct botaiiicallv, but in doing so I am practicallv following tho lead 
given by Prain. The various forms are chietlv uute<l fur their oleo-resins 


and timbers. The unimportant species are : — 

D. alatus, Roxb., FI. Ind., 11.. 014. A very Inrge tree, native of the tropicnl 
of Rurma, where it is known ns white kanyin or kanyinhyn. It givt'S 
a large (piantity of a rather thin wood-oil. Gamble remarks that this is probably 
consulerably mixed with that of eng. fC/. Koxb.. Trans. Soc. 1800, xxiii., 413.] 

D. costatus, Gnertn., f. , D. alntus, FI. Br, Ind,, i., 208, This, like tf. is 

<'nlled t( tia-garjan in Tippera. 

D. Griffithii, Mig . — A tall tree of the Mergui and South Andaman Islands. 
This broad-l(‘aved tree afTorrls onf' of the of Andaman oargan-fol. 

D. indicus, BeJU . BraruUs. Journ. Linn. *Soc., xxxi.. 2h ; D. turhinatiis, FI. 
^^r. Ind., 1., 205 (in part); Talbcit. Li'^t Trees, etc., 1002. 33; Cooke. FI. Pn.-i. 
Romb., lOol, i.. 84. The guga, rhallane, ennei, kalpaym, varangn, eto. \ loity 
tree of the evcrizreen forest.s of the K«»nkan. Kanara, Malabar anvl Triivane<>re. 
wood-oil tree of Western and Southern India. 


The Conservator of Forests, Coorg. gives an aeeounf <'f tiie wond-..il prepared 
tiiat portion of the west co.ist of S<»utheru India. He says — " We have tw* 
•^'il tress in tlie Western Ghat Forests <»t b’o»»rg. Both. I believe, are specie.s of 
but have not l>«‘en able to get the tl<>wers t«> i«b-ntify them. The 
"il is contained in the por^ s of the wniul, and is ci*llecte<l by i utting n hole into 
centre of tho trf>e. One j^p-^'cies yields a yellow oil and the other a dark red. 
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D.E.P., 
iii., 158-9. 
Telia- 
gaijan. 


D,E.P., 
iii., 159. 
Hollong. 


The former is sold in tlie bazars mixed with dammar (the produce of I'aieHa 
iiirfion) as varnish at 5 annas a bottle. The latter also makes a fair varnish. 
It has a strong copaiba-like smell and would probably be useful in medicine.” 
One at lea.st of these oils must be regarded as afforded by the present species, 
whether it be accepted as distinct from ». tiirhiuntus or only a variety of it. 

D. laevis. Ham, Mem. Wern. Soc., 1832, vi., 298-9 ; D. turbinatus, Roxb.,fl. 
Iwl., li., 612 (in part) ; FI. Br. Ind., i.. 295 (in part). Prain speaks of this as 
a tall tree met with in Tippera, where it is known as telia-garjan. He remarks 
that as so accurate an observer as Buohanan-Hamilton separated his IkHi 
from turhinatus. on account of their different economic properties, it seems 
better to leave the two trees as distinct species. In a letter to Roxburgh dated 
Oct. 16, 1798, Buchanan-Hamilton speaks of four species of “ gurgeon ” found by 
him in Chittagong, which doubtless included the present species. 

D. obtusifolius, Teysm — A large deciduous tree of the eng forests of Prome 
and Martaban. It is the kanyingok, inbo, in-kohe. 

D. pilosus, Roxb , FI. Ind., i., 61.5. A tall evergreen tree of Assam, Chittagong 
and Burma. It is best known as the hollong. Brandis observes that it yields 
a semi-fluid resin, and it is described by Hooper as white (Kept. Labor. Ind. 
Mus. (Indust. Sec.), 1904-5, 24). Gamble speaks of the wood as good but not 
suited for tea-boxes. Peal refers to it as employed for canoes. This is possibly 
the tree mentioned by Robinson (Desc. Acc. Assam, 1841, 62). 


D.E.P., 
iii., I60-I. 
Eng. 


■Wood-oil. 


Torches. 


Oil. 

Timber. 


D. tubepculatus, Roxb., FI. Ind., ii., 614. The Eng Tree, eng, in, 
sooahn. A large deciduous, gregarious tree forming the “ in {eng) forests ” 
of Bui'ina, Chittagong and Siam. It is said to be very characteristic of 
laterite soils and to take the place of the sal in Northern and Central India. 

0/eo-res/n.— It was for some time thought that the eng tree did not 
give a wood-oil, but Mr. J. W. Oliver e.xplained that it yielded a thick oil 
or rather oleo-resin. The reader will find Mr. Oliver’s most interesting 
report in the Dictionary (iii., lCO-1). The method of extraction is very 
similar to that for garjan-oil. explained below. The congealed resin 
which remains behind, after the removal of the oil, i.s scraped ofi and used 
for torches which are made of rotten wood, mixed with the resin and rolled 
up in the leaves of satlhwa, a species of screw-pine. In some localities, 
however, the rotten wood is soaked in the oil itself and wrapped up in the 
leaves of a palm-safu {Liruata jteltfita). Nisbet {Burma Under Bril 
Rule and Before, 1901, 365) says that “ twenty years ago the chief luminant 
used after dark through the rural tracts, except those of the dry zone 
within easy reach of the central petroleum fields, was a small torch about 
a foot and a half long made of chips of dead wood and the resinous oil oj 
the kanyin or wood-oil tree JI. tirnbinatii.s rolled in palm leaves. . . ■ 
“ These kanyinsi torches were sold in bundles in every bazar. While 
burning they' emitted incessant smoke and a strong oily smell, pungent 
and differing vastly’ from the European idea of fragrance. At one tune 
the manufacture of these torches formed an industry wherever the wood- 
oil trees abounded ; but now, in consequence of improved communications 
and of large imports of kerosene at low rates, torch-making is only betaken 
to in jungle tracts in order to eke out the means of livelihood during bad 
y’ears, when the shadow of misfortune darkens the threshold.’ 

The oil is used for waterproofing bamboo baskets, etc. With regar 
to the wood, Gamble {l.c. 72) says, “ The Eng is probably the best of t e 
wood.s given bv the species of Ilipferocai-jfii.s, and it is in considers e 
demand and use for building and boats.” In jioint of weight it wu 
seem to average 54 lb. [Cf. Brandis, Ind. For., 1875, i., 365 ; Semler. Trop- 
Agrik.. 1900, ii., 536-7.] Hooper {Agri. Ledg., 1902, No. 1, 15) mentions 
a tannin extract obtained from the bark of this tree. 
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TURBINATUS 
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D. turbinatus, Gaertn., f. ; Buch.-Ham., Mem. Wern. Soc... 1832, D.E.P., 
vi., 300 ; Eoxb.. Tl. hid., ii.. 012 (in part) ; Ribbentrcip, Forestry in Br. ni-. 161-71. 
hid., 1900, 10. Kanyin Oil Tree, garjan, didin garjan, kamjoiing, hini/in, Kanyin. 
knnyin-n'i. kanyin kolie, etc. An evergreen tree of Eastern Bengal, 

Chittagong, Burma, and (according to Gamble) of the Andaman Islands. 

Distributed to Singapore. 

One of the loftiest of Indian trees, being sometimes 2.30 feet in Lotty Treos. 
height. Hooker {Ihmal, Journ., ii., 348) in his account of (Ihittagong 
savs : '■ This is the most superb tree tve met with in the Indian forests : 
we saw several species, but this is the only common one here : it is 
conspicuous for its gigantic size, and for the straightness and graceful 
form of its tall unbrauched pale grev trunk and small symmetrical 
crown : many indiYi<luals were upwards of 2<')0 feet high and 13 in 
girth.” In recent official corre.spondcnce mention has been made of two rona^^. 
a broad and narrowdeaved garjan oil plant. The latter has been deter- 
mined to be a special variety of />. fiinhhxitiiK, for which the name 
andfuiHinicn.'i has been suggested, and the former is I>. Urijjithil 
(see above), 

OLEO-RESIN . — With regard to the various species of Oil. 

that yield wood-oil (garjan), the following information was obtained 
some few years ago from the Government of Burma : — Kanyin oil is 
the produce of />. fccci.s (kanyin-in — rad. kanyin) and of T>. (ihitn.H 
(hanym-byn — white kanyin), which are common in evergreen forests, 
and probably of other species of similar habitat.” It seems likely, 
however, that the source of the superior quality of oil has changed 
tvithiii recent years owing to the comparative extermination of the plant 
most noted in former times. It is also highly probable that the plant 
valued at the present day may be a species but indifierently known 
to botanists. Every here and there, more than one grade of oil i.s de- venous Grvies. 
scribed by popular writers, w-hereas in most cases only one species of 
wood-oil tree is recognised. It is on that account that I have retained 
for the present the names used in the Dictionary, namely, 4>. /«-(•(. s. 

D. tahemilatii.s and i>. fiu'hhiata.'t. 

Garjan Oil is in Burma generally collected in the dry weather onlv — Garjan. 
(November to May). In the Andaman Islands it <ioes not flow before 
January 1.5, and is finished by April 25. The oil is obtained by cutting .season ot 
two or three deep pyramidal hollows (the apex pointing towards the collection, 
interior) near the foot of the tree, and by applving fire to the upper cut 
surfaces. The fluid then collects at the bottom of the hollow, which is 
emptied every three or four days. Fire is applied after the oil is removed, Fire, 
and the upper surfaces of the hollow are chipped three or four times 
during the season. In Tharawaddy' district, where trees are not very 
plentiful, it is considered that twenty are about as many as one man can 
attend to. The yield of twentv trees would he 100 viss for the sea.son, YWi. 
worth Rs. 25. In Prome district the oil may be said to come into the 
market in the form of torches similar to those already discussed under 
I>. tube re Hint ns. In the Forest Administration Reports of the Andaman 
Islands (1897-8, 7; 1899-1900, 4. 5; 1901-2. 13; 190.3-4, 7) par- 
ticulars are given of the methods pursued in collecting the oil. In the 
Chittagong district it is prohibited to tap the trees owing to the large Tapping 
number alreadv killed. This prohibition it is understood does not extend 
to the hill tracts. A recent official communication, for example, states 
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that the extraction of the oil is not pursued there because it is not re- 
munerative enough. 

Very little is known for certain of the industrial uses of the oil, still 
less of the resinous concretion as distinct from the lir^uid oil. The 
former is fairly e.xtensively employed by the Burmese for torches, and 
the oil is largely used in preserving bamboo wickerwork and in payin'^ 
the seams of boats. As a varnish it is believ’ed to protect woodwork from 
the ravages of insects. In Europe it has been in fact made into a varnish, 
and is reported to be a useful ingredient in lithographic ink. It was in 
the Dictionary pointed out that an important way of utilising the article 
might be found in taking advantage of Mr. Laidlay’s discovery that it 
acts as a solvent to caoutchouc. Sir W. O’Shaughnessy remarked 
fifty years ago that it would likely be found a perfect substitute for the 
expensive balsam of copaiba. In the Journal Chemical Society (1902, 
xxi., 1404) it is affirmed that '' Chinese wood oil ” is not suitable to replace 
linseed oil in the preparation of varnishes. It cannot be heated above 
160° C. Capital (April 1904) gives useful particulars regarding Chinese 
wood-oil — a substance which cannot possibly be mistaken for garjan 
(see p. 46). 

Cbemistry. — In the Dictionary will be found an abstract of the results obtained 
by the distinguished authors in the Pharmacographia. More recently Hooper 
has published his examination of the samples procured by the Reporter on 
Economic Products, from which the following passage may be furnished 
■'Eighteen samples of gar/an balsam from Bombay, Madras, Tippera, Chittagong. 
Assam and Burma had been submitted to analysis. The specific gravity rangdi 
from 0'957 to O-OOSh the percentage of volatile oil from 36'9 to 7T1. and the 
acid number from 3'12 in a Chittagong sample to 21 ’9 in one from Rangoon. 
These oils, procured from ». tnrhinntn*. i>. itriia. etc., were very irregular 
in composition and physical contents, and would lead ono to believe that 
adulteration is practised in certain quarters. The balsam secreted by »• 
tnherciHutiin and known in the trade as ‘Jusi’ is more uniform in com- 
po.sition. It has a thick honey-like consistence witli a high sp. gr. and acid 
value, but a low proportion of volatile oil. Samples of the oleo-resin of 

OH/ftthit and tnrhinatuH, var. a mta ttta nicnH. collected from botanically 
authentic sources from the Andamans, were of exceptionally good quality. The 
chemical examination of a series of balsams of this character enables one to 
recognise their peculiar reactions, so that it is easy to detect substitutions and 
adulterations. During the course of the inquiry 'a sample of oleo-resin from 
South India, although labelled Dipierovarinift. w-as found to be the product of 

the ‘yen nemararn^ {Manfirirkin itiiiitata). . , . To thoroughly understand the 

differences of composition of gums, resins, and oleo-resins, samples should be 
collected from the trees and the conditions of age, climate, soil. etc., studied on 
the spot.” [Cf. Wiesner, Die Rohst. des Pflanzenr., 1900, i., 236-7 ; Tschirch 
and eil. .4cc, Gurjun Balsam, in Proc, American Pharmaceut. Assoc., 1904, fu*> 
700-1 ; PItarm. Joiirn.. 1905, Ixxiv., 722; Tschirch, Die Harze und die Barzbej 
halter, 1906, i., 489-512; Hooper. Rept. Labor. Did. Mus. (Indust. Sec.), l'J06-i, 
8; Pharm. Journ.. 1907. Ixxviii.. 4.] 

Medicine. — This substance is not very largely used in Indian medicine, and 
does not appear to have been knowm to the early authors. It is apparently 
alluded to in tlie Alakhzan. but it is not mentioned by Dutt in hi.s Materia Medica 
oj the Hindus. The most recent opinioms on tlie subject only need he here 
quoted. Dr. Dougall and subsequently iloodeen Sheriff (Mat. Med. Mad, 
1891, 49-50) drew attention to the properties of the oil. The latter sa)S. 
“The best medical properties of this oil are its usefulness in gonorrhea and 
gleet, and in all forms of psoriaisis, including lepra vulgaris.” Again: “uith 
regard to its usefulness in psoriasis and lepra, vulgaris. I am not aware of ans 
other local stimulant which is more efficacious in tliose diseases than this drug ^ 
But in the Pharmacographia Indira fi,, 192) mention is made of the investigations 
conducted by the Government of India, and it is then added that “as 4^ 
ive have heard the new treatment has not been a success.” [f /. Dyniock, Ma, 
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Med. ir. Ind., 1885, 88-9 : Waring, Baz. Med. Ind., 1897. 70-2 ; Ponder and 
Hooper, Mat. Med. Ind., 1901, 112,] 

Gamble {l.c. 71) remarks that the Wood of the t/nrjan tree is used in Timber 
house-buildiiig and for dug-out canoes, as also for packing-ca.ses, but 
that it is soon destroyed by white ants. Its large size, however, makes 
it valuable for temporarv purposes ; logs 40 to GO fetd in length are 
sometimes procurable. AVith regard to weight he tells us that the speci- 
mens he hafl examined averaged 50 lb. per cubic, foot. [Cf. For. Admin. 

Rept. Burma. 1899-1900, 18 ; Workntq Plans Kept. Pi/inniana, 1904. 16-7.] 

Trade . — Milburn (Or, Comm., 1813, ii., 31.5) mentions wood-oil. and 
explains the uses it is put to. Rovle, writing in 1840 {Prod. Res. Ind., 77), 
speaks of wood-oil, but says it has never become an article of coinmi'rce. i v.iuaifrcna 
Fliickiger and Hanbury {Pharmacoij.) state that the world's supplv is 
obtained from “ Singapore, Moulmcin, Akvab, and the Malayan I’eninsula 
and that it is a common article of trade in Siam." Uymock (l.r. 91) 
remarks — " Garjan Balsam is not an article of commerce in Bombay ; 
small quantities may be sometimes obtained in the Native drug shop.s. 

The Government supplies have been obtained from the Andaman Islands.” 

Moodeen Sheriff (l.c. 49) writes that in Madras wood-oil is common in 
most large bazars ; he describes several forms and gives their prices. A 
firm of Calcutta merchants, in a letter dated October 25, 1900, under- 
took to supply garjan oil in 40-gallon casks at Rs. 47 per cwt. delivered 
in Calcutta, An official correspondence in 1901 resulted in the discovery 
that some objection e.xisted in the minds of European merchants in Ran- oi)j...ctions to 
goon to engage in the traffic in kanijin (gargan) oil. One firm reported 
that the quality of the oil varies very much, and the price accordingly. 

The quotation given by them at that time was Rs. 60 per 100 vis.s — equal 
to about Rs. 20 or £1 6s. 8d. per cwt.. but this does not include casks 
or drums. The Conservator of Forests in a communication of same date 
was of opinion that if an assured demand aro.se. there would be little P.”.iunii 
difficulty in procuring local persons willing to supply the oil in Pyinmatia 
Division, the Ruby Mines Division and Tenasserim Circle. It will thus 
be seen that very little of a satisfactorv nature can be furnished regarding 
the Indian supply of this article. There are four <-hief rentres of pro- ontres of 
duction — Burma, Andaman I.slands. AVest and South Iiulia and Chirtagong. 

The last mentioned, though formerly perhaps the most important, is the 
least valuable at the present day. and therefore it may be .said that the 
supply, such as it is, comes almost exidusivelv from Burma and the .A.n- 
daman Islands and is exported from the port town of Rangoon chieflv. 

The returns in one proGnee appear a.s lb., in another as in a third 
as gallons, so that a combined statement is impos.sible. Moreover, in 
official statistics it i.s sometimes grouped with ” resin,” at others with 
minor forest produce. One point only seems iiidirate<l, namelv that with 
the growth of the Chinese wood-oil (Aleurites Fordii. p. 46) a decline 
ni both the supplv and demand of garjan has taken place. 

DOLICHOS, Lhni. : LEGrMixo.s.T;. A genus of twining herbs 
of which there are 2U species, six natives of India and two of ecoiioinic 
value : — 

D. biflopus, Linn.: FI. Br. Ind., ii.. 210; Buch.-Ham.. .lourn. 

M'/wre. etc.. 1807. i., 107-8. 286, 377; ii.. 10.5. lO-^-'.i, 22o, 323; iii.. 

210, 296-7, .326, 352. etc. ; Ro.xb., FI. Ind.. lii., .3i:i ; Brain. Bmg. Plants, 
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i., 391 ; Dutliic, FI. Upper Gamj. Plain, i., 229 : Cooke, FI. Pres. Bomb. 
i., 382. Hor.se-graia, Iculthi. huihi-kulai or Jcurthi or kurti, kalath, khulti 
kolatha, kidaf. <jahat, Jiorec, bardt. ruiong, f/dgl't, botanq, wulawalli, ulam 
hurnli. hnhja. hnlle. papadi, nuithera, simbi. heji mdh, khdrek. pe-ngapi, etc. • 
guar, sometimes given to this plant, more eorrectlv denotes Cijamopsis 
psfu’til iohlfs. 

Varieties and Races. — According to Baker [FI. Br. Ind., l.c.) there are two 
forms of this plant, n. itnt/focii-.. a sub-oroct annual, and i>. biflovus, a more 
or less twining plant. The habitats of these forms are not separately recorded. 
He apparently treats of both when ho say.s it occurs on the “ Himalayas to 
Ceylon, and Burma, ascending to 3,000 feet in Sikkim, sometimes cultivated. 
Distributed everywhere in the tropics of the Old World." The writer, however, 
is of opinion that a mistake may have been made in linking the Himalayan 
with the j'lains plant. Roxburgh refers to two forms, one with grey, the 
other with black seeds, both of which he implies are cultivated in Bengal and 
Wadr.as. The grey-seeded plant, r>, ru'yfeiofs. is erect, has twining branches, 
and is about 2 to 3 feet hicrh. Roxburgh then adds — " I have never found 
it but in ,1 cultivated state.” As already observed, there would appear to 
be room for doubt as to whether the grey and the black-seeded forms of 
Roxburgh are the two forms of modern writers, or whether both of Roxburgh’s 
plant.s constitute but cultivated races of ono of these forms. In popular works 
on economic products the hor.se-gram of Madra.s is viewed as r>, imiftorus. and 
under either of these names (/>- tittipurtf, or hi/tocn*) a pulse is described 
as grown in almost every district of India, but chiefly in Madras and Bombay. 
It is a little difficult to believe that the plant of the tropical plains is the same 
as that of the temperate Himalaya, but of course this is by no means impossible. 
Duthie, however, says that as grown on the Himalaya it is more robust, the 
pods larger and broader, and the seeds grey, ilollison (Handbook Ind. Agri., 
1901, 111.. 82-4) speaks of two varieties : one, grown sparingly in the Ahmed- 
nagar and Kaira districts, has creamy white seeds ; the other, commonly 
cultivated, has grey- variegated seeds. But that this cultivated pulse should 
be regarded as a native of India is abundantly confirmed by the existence of 
a Sanskrit name — kulattha — from which no doubt many of the above vernaculars 
(kulthi, etc) have been derived. 

CULTIVATIOS'.~~Oi the plains it mav be said that this pulse is grown 
either as a green manure or as a cattle food and fodder. Mr. Robertson 
{Saidapet Farm Repts.) deals with the advantages of using it as a ^een 
manure. Since then, however, the subject of the influence of leguminous 
crops on the soil has undergone a complete revolution. Their chief value, 
it is now believed, lies in their power to fix the nitrogen in the soil through 
the agency of the organisms contained in their root warts. Few Indian 
crops are perhaps more valuable in this respect than the horse-gram, 
especially when grown as a fodder plant, or still more so as a green manure. 
The advantages of growing the crop as a source of fodder are extolled 
by various writers. Robertson, for example, savs that it produces 
from 2,0* >0 to 4,000 pounds of fodder in two months, at a cost of about 
Rs. 3 per ton. and thrives with a minimum rainfall in very hot weather. 
The ease with which it may be cultivated recommends it most highly as a 
catch crop for forage purposes, either to be grazed on the land or fed m 
the .stalls. The plant may be made to grow- at almost any season of the 
year. It requires but one shower of rain to start its grow-th. but even if tm- 
be not obtained, the seeds have the pow-er of remaining alive for mont s 
in the soil and of germinating when rain does fall. After the removal oi 
the rabi crop it is contended that a higlilv advantageous course is to 
rapidly dress the soil, sow horse-gram, and in a month’s time commence 
to use the stems and leaves as fodder. Bv this means the soil is sa'C' 
from becoming baked with the advancing heat of summer, and the rook 
left in the soil greatly improve it, even should the cultivator be una e 
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to devote the entire crop as a green manare. The following brief account, 
province by province, may be IouikI instructive : — 

Bengal and Assam. — Horse-gram is very little cultivated in the Lower Bengal 
Provinces. It is said to be grown to a limited extent in Shahabad, and and Assam, 
fairly abundantly in Chota Nagpur, both as a grain and a todder crop, 
but not in Lower Bengal. Mukerji {llatvlhnok hid. Ai/ri., 1901, 
observes that the time for sowing kuUhi for grain is October or November, 
and for fodder June, August and November, three tunes on the same 
field. It may be reaped during several months, according to the purpose 
for which reipiircd, but tlio general harvc.st is December-Januarv. The 
((uantity harvested per acre Mukerji gives as 300 lb. of grain, or 5 
tons of green fodder per crop. Ranerjci {.hjri. Cuttack. isy3, 80-1) 
discusses its merits as a rabi, while Basu (Ayri. Lohardu'ja. 1890, 34) 
calls it a kharif crop. Speaking of Assam in a subsequent report (Agri. 

Ledq., 1903, No. 5, 135), he says that kulthi-mnh is grown to a small extent 
in Kamrup and Darrang. In the Tezpur Sub-<livision it is cultivated 
by Nepalese and coolie settlers, and in Upper Assam and Nowgong is 
unknown. Only one variety is grown. The method of cultivation and 
time of sowing and reaping are very much as with mdti-rndh. xVbont 
5 seers of seed are sown per acre ; thin seeding is desirable, the object jpe.i. 
being to allow the plants to creep and spread over the ground. A good tjcU. 
crop may yield up to 6 maunds of pulse per acre. 

Upper India. — Duthie and Fuller (Field and Garden Crops, pt. iii., 2, Upper 
t. Ixxxi.) say that in the United Provinces />. bi/inrii.s is grown mostly India, 
as a rainy-season hill crop, ascending the hills to 7,000 feet. Atkinson 
[Hmdl. Dist.. 343, 460, 696) and Stewart (Pb. Plants, 1869, 68) make 
very similar statements. According to Sir J. B. Fuller, Jlolirhus 
biflorns is grown in the southern districts of the Central Provinces as a 
cold-weather crop, but is of importance only in the Chanda, Bhandara 
and Balaghat districts. 

Bombay. — Mollison (Textbook Ind. Aqri., 1901. iii., 83) observes that Bombay. 
kulthi takes the third place among the pulses of the Presidency, and 
according to statistical returns occupies over ot'Xf.OOO acres annuallv. 

The Agricultural Statistics give an average for the five years of over 
2,700.000 acres under " other food grains incluiUng pulses.” Brioflv 
stated, it may be observed that Gujarat and the Konkan are unimportant .uev 
sources of supply, but that the Deccan and the Karnatak are fairly 
important (especially the districts of Ahnicdiiagar, Satara, Poona, Dhar- 
war, Belgaum and Bijapur). The principal cultivation is in the kharif s-Moas. 
season as a row or mixed crop, subordinate to bdjri, hemp (ambadi) and 
niger seed ; only rarely is it a pure crop. Occasionallv, however, it is 
grown in the rabi season as a second crop in rice fields. It is very sparinglv 
cultivated in Bombay as a green manure. Of the Deccan, Mollison 
says kulthi participates in the general cnlfivation given for bdjri (1‘f'iini- 
spfini) tjjphoUh’nm). The fields in which it is grown are rarelv manured 
oftener than once in three years. The land is usuallv prepared bv working 
a heavy-bladed harrow (rakhar) two or three times in the hot weather, 
and again two or three times after rain in June. As a mixed crop it is jfi^ed crop. 
sown in July, and may occupy every fourth row. The crop is generallv 
bullock-hoed" twice a year. If sown in July, the crop will be ripe at the 
end of October or earlv in November. 

Madras . — The crop is very important in this Presidency. Nicholson Madras. 
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(Man. Coimbatore) tells us that it grows on the poorest soils, and with 
the minimum of rainfall. Horse-gram land is seldom manured, otherwise 
than by casual droppings of cattle : it is usually ploughed, som, 
and the seed covered by a second ploughing : or the seed is simplv 
scattered broadcast over the natural surface and then ploughed in. As 
it requires onh" one good rain after appearing above ground, it frequentlv 
gives a fair crop when nothing else can live. When the south-west monsoon 
rains are too late for hdmhu (hdjra) it is frequently sown as a substitute 
in September, but it is also sown largely in November after the first burst 
of the north-east monsoons. It is pulled up by the roots, thrown into 
heaps, and then trodden ont by cattle. The yield is up to 1,200 lb. 
Nicholson (l.c., 1898, li., 176) gives 191.777 acres as the average under 
D. bifioriis for the years 1&8-93. Mr. H. Goodrich, Collector of 
Bellarv, says a mixed soil is best suited for the crop. The fields should 
be ploughed and harrowed once or twice, but not irrigated nor (generally) 
manured. Several other Madras writers, however, give very different 
accounts of the requirements of this plant, so that the practice seems 
to vary considerably within the Presidency. In the Survey Settlement 
Report of South Arcot, for example, it is said : “ The land is ploughed four 
or five different times after the month of May, and the gram sown be- 
tween the latter part of August and the end of September. It is 
gathered in the middle of March.” So again, Moore (Man. Trichinopoly, 
72) speaks of it as a precarious crop. In the North Arcot District, 
Cox (Man. North Arcot, 1891, ii., 181) gives 18,897 acres as the average 
under 1). bi/toiuis for the years 1887-93. Unfortunately, while several 
WTiters mention figures of area for the districts with which they are 
familiar, no definite statement of the Presidency as a whole can be 
furnished, for the reason that horse-gram does not appear to be sepa- 
rately returned. The official figures under ” gram ” for Madras come to 
an average (for the five years 1900-5) of almost 150,000 acres. But 
under ” other food grains including pulses ” 7,092,389 acres are shoum 
as the area in 1902-3, though it has since contracted to 5.753,913 in 1901-5. 
It is thus fairly certain that ” horse-gram ” must be included under 
the latter, and that the former denote.s Bengal gram (the true gram) 
grow'n in the Madras Presidency. As indicative of the possible regions 
of greatest cultivation of this pulse, it may be here added that Bellary 
had in 1902-3 (when the largest area for the period 1900-5 was^ re- 
turned), 822.685; Anantapur, 771.267 ; Karnul, 708,877 ; Kistna, 551, /57 , 
and Salem, 590,619 acres devoted to the combined food crops mentioned 
above. 

Mysore . — Rice (Mysore Gaz., 1897, i., 119-20) says the horse-gram 
is of two kinds, black and white, sown intermixed. In the east the w'orst 
qualities of soil are generally used, and on the .same fields same (ranicutn 
Crus-f/aUi. rar. friutteniacetmt), hdraka ('." Citreiniiri loiif/n), an 
huchchellu (iinizothf ribi/.ssf/nira) are cultivated, without one crop 
injuring the other, or a rotation being even considered beneficial, ror 
horse-gram plough twice, in the course of a few da vs, any time in October- 
November. Then, after a shower, sow broadcast; or, if rain does no 
tall, steep the seed for three hours in water and plough into the soil. * 
requires no manure, and in three months is ripe for harvest. 

FOOD AND FODDER.— The interest in this pulse is mainly as an 
article of cattle food, the green stems and leaves being a valued fodeer, 
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when grown for that purpose. Although not deemed a superior pulse it 

is largely used hy the poorer classes, being perhaps the cheapest of pulses. ('iip.nie^t PuUo. 

The pea is generally soaked for twelve hours, then husked, thus reducing 

it to the form of ddl or split-peas. The husk obtained is regarded as a 

valuable cattle food. The split peas may be reduced to meal, or boiled, 

or fried and eaten with rice or other articles of diet. The flour is fairlv i lour. 

extensively employed in the preparation of sweetmeats. In some parts 

of the countrvthe grain is drv roasted (parched), then sold to the consumer.s, itirchcd ijr.ua. 

who boil it in the preparation of ddl. 

The pea is boiled entire and given when cold as an article of cattle Cattle 
food. It is one of the chief pulses so used in Madras and Bombay. Some Food, 
years ago Robertson performed a series of experiments to test the 
merits of boiled as compared with steeped horse-gram both on draught 
cattle and horses. The verdict was in favour of the steeped grain. [Cf. 

Rej)t. Agri. Dept, and Exp. Farms Mad.. 1871, -t~7.] It is most important 

that in any attempts that may be ma<le to extend this use to other parts 

of the world, the distinction should be clearly observed between the horse- 

gram of Madras (the article here dealt with) and the far superior pea 

known as Bengal gram (Cicer arietinum, pp, 295-.302) — the true gram 

of India. It is also extremelv important that both these and all the 

other peas and beans of India should be recognised as distinct from 

the hJiesdri (Lathyrus sativus, p. 703) — a pulse with an evil reputation evu Reputation. 

that has on more than one occasion injured the prospects of a foreign 

demand for Indian pulses. 

The fodder is either a by-product of the cultivation of the pea (bhusa) Bhusri. 
or it is a special crop grown and reaped af. successive intervals, the plants 
not being allowed to form fruit. For fodder purposes it may even be sown 
on the same land two or three times within one year, and the soil is thereby 
improved rather than injured, as the pulse both cleans it of weeds and 
adds largely to its nitrogenous property. 

Chemistry . — With regard to the chemistry of horse-gram, Church 
(Food-Grains of Ind., 162) gives the following analysis. In KHj parts, 
unhusked ; — water ll'O ; albuminoids, 22'.j ; starch, hb'O ; oil, 1'9 ; 
fibre, 5'4 ; ash, .3’2. The nutrient ratio is L : 2'7. and the nutrient co- ^'atri>2nt Hauo. 
efficient 83. [Cf. Leather, Agri. Ledg.. 1901, No. 1(.>. 360.] The seeds are 
used medicinally in the Panjab. Arjun (Bomb. Drugs. lOj savs a dc- Meihcme. 
coction of I). nniflorns is employed hv the Natives in certain diseases 
of Women. [Cf. Kanny Lall Dey, Indig. Drugs. 1896, 118.] The seeds Oii. 
ure moreover reputed to yield an oil. 

Area . — As already explained, the, official statistics under which this Area, 
pulse should be recorded are referred to two sections ; — “ Gram ” and 
Other food-grains including pulses.” It seems likclv that the former 
denotes Cirer a rirtiii ii in and that the latter includes the horse-gram, 
hi 190-5-6 the total area in British India under gram came to 11.024.170 
ucres, and the others to 28,022,722 acres. The available information 
regarding the production of gram will be found under Cicer. It need 
uul.v be added that of the area devoted to the “ others,” a fair jiruportion, 

I'.'pecially in Madras and Bombay, would be the present pul-e. The fol- 
oinng niay' be given as an analv.sis, province bv province, of the areas 
under “others” 6,284,192 acres were in Madras; 4,4.51.1 ifK) in Bengal; 

-18.816 in Agra : 2.417.785 m (ludh ; 4.743.321 in the Central Provinces ; 

‘O-d 2,575,116 in Bombay. Thc.se return.s give, therefore, the only po.asible 
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A CLIMBIXG BEAN 


D.E.P., 
lii., 183-90. 
Lablab. 


Two Forms. 


Wild in India. 


Bengal. 


relative indication as to the production 
the actual area was 545.738 acres. 

D. Lablab, Liym ; FI. Br. IncL. 
.31*5: Brain. Journ. -J.?. Soc. Beng., Ixvi.. 
Plants, i.. 390-1 
Bomb., i., 381. 


of horse-gram, but in Bombav 


ii., 209 ; Roxb.. FI. hid., iii., 
pt. ii., 54, 429-30 ; Brain, Bm;. 
Duthie. FI. Upper Gang. Plain, 228-9; Cooke, FI. Pres. 
The sun. makhan-sim, sem. pnpat, horhoti, gheea-sim, 


panch-snn, lablab. urohi, uri, kechu, ch'imi, katjang, pasta, wall, vdl, pauti. 
rdlpapri, wochai, bill manacare, muteheh, alsanda, annapa, avare, pe-bya, 
pe-hazon. pe-gyi, pe-liin. etc. 

Cultivated Forms. — Wild and cultivated throughout India ; it ascends the 
Himalaya to fi.OOO or 7,000 feet in altitude. Do Candolle {Orig. Cult. Plants. 
346) savs its culture dates perhaps from three thousand years, but that he can 
find no trace of its being early ditfiused in China, Western Asia or Egypt. Hosie 
[Kept. Prov. SsucJi unn, China. 1004, 11) says it is called ssu chi tou {four- 
seasons bean) because it is cultivated throughout the year. Henry {Econ. Bot. 
China, 10) remarks that its Chinese name is pien-tou, and that there are two 
varieties, one with purple, the other with white flowers. So also in India there 
are two cultivated varieties, though these have not been distinguished in the 
Flora British India. Prain defines them as follows . — 

Var. Lablab proper ; pods longer, more tapering at point, seeds with long 
axis parallel to the sutures. This is D. Lablab, Linn., Sp. PI., 1019; D. lignom, 
Boxh., FI, Ind., iii., 305 (non Linn.). 

Var. lignosus (Unn. sp., non Rurb.)-. pods shorter, more abruptly truncated at 
end, seeds with long axis at right angles to the sutures. Roxburgh, it will thus 
be obseri-ed, reversed the incidence of the Lirmoean names. 

Prain (Journ. As. Soc., l.c. 430) remarks that the epithet ‘‘ lignosus ” is niuch 
more appropriate w-hen applied to *' Lablab ” than when given to the plant 
Linmeus assigned it. ‘‘Roxburgh identifies with his ' iaftfab ’ the plant ngoiw 
by Ruinphius (Herb. Anib., v., t. 136), in an identification that is obviously just . 
Linnseus gives this very figure as one of tlie types of his ff. lignosus. 

History. — .Adams (Comment, in Paulus .-Egineta, 1847, iii., 470 ) observes tha 
Serapion, on the authority of Aben Mesuai, describes the properties of a cliin 
ing plant which ho calls lebleb. Adams accordingly adds that there is 
reason to suppose the lebleb oi Sorapionaml Avicenna was rtoiirhos. 

(l.c. 347) gives, on the other hand, an account of the origin of the word iiw • 
He remarks that it possibly comes from the Greek lobos, which means an) pr 
jection, like the lobe of the ear, a fruit of the nature of a pod, etc. Asa bra 
(Scient. Papers, i., 353), reviewing De Candolle, comments that ‘ the nam 
(lubia) .seems to be clearly- referable to the Greek. It has not been rM ^ 
earlier than to Jahia Ebn Serapion — an Arabian physician of the 9 th or 
century- — whose work ‘ De Simplicibus.’ compiled chiefly from 
Galen, was translated into Latin in the 15th century.” The word 
of beans) ” occurs among the list of autumn (kharif) crops known to ^ the 
lexicographers would seem to regard the word lubia as of Persian origin. * 
pre.sent day-, in Upper India, it would appear to be applied to two plants, » 
iPoiii'iios. Considering the time these plants come into season, it seems Py® 
that tho lobiyd of the Ain-i-Akbari (Blochmann, transl, 6-31 was * <»"“ . 

(p. 1107). I accordingly restrict the word fo6ii/d to t to u'' 

correct, it is pirobable that none of the species of noiirhon. were t' 

Persian writers of classic times. Moreover, no species of 
have the properties attributed to the lebleb of the Arab writers. 


I accordingly restrict the word lobiyd to that plant ; l^'^the 

jeemt’ 

J This reasonin? 

would accortfingly assign to the species of itoiirhoM an Indian origin, 
confirmed by the fact that both />. bifiorun and u. M.ahinh are met wi 
species, the cultivated races of which bear many purely indigenous 
Taleef Shereef (l.c. 147) ” Lobeia ” is mentioned -as a common culinary gt • i, 
CVLTIVATION. -Bengal and Assam.— Lablab is not a regular 
tural crop in any part of India. It is more correctly speaking a 
plant, and is trained to form arbours over the doorways of village 
For example, the Director of Land Records and Agriculture sa}3 
different varieties are cultivated all over Bengal as garden vegetables. 
Rev. Dr. A. Campbell tells us of Chota Nagpur that it is largely cu p 
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but that he never found it wild. Basu {Agri. Lohardaga. 79) remarks 
that it is sown in July to August. It is allowed to iJimb on trees or 
hedges, and the green pods are procurable in January to March. Mukerji 
{Handbook Ind. Agn., 1901, JbJ) writes that the time for sowing is Julv 
(the quantity of seed per acre being 5 to 8 Ib.) and that the' tune of harvest- 
ing is January and Februarv, the yield being 2.50 to 400 11). per acre. 

Banerjei (Agri. Cuttack, 1893, 118-9) observes that it is planted in Snsons. 
specially prepared holes or pits about the middle of Juu*'. The plants 
flower in Novomber-December and the crop is obtained in Februarv- 
March. Speaking of A.ssam, it is met with not only in the valley proper but 
also in the Naga, Garo, Khasia hills and Manipur — each locality having 
distinctive indigenous names for it. About 45 seers of pods are obtained 
from each plant in the year, and the average price is si.v pice a seer. 

United Provinces. — Duthie and Fuller (Field and Garden tVopv, Upper 
pt. ii.. 23) observe that in these provinces this pulse is commonlv grown India, 
along the borders of tall crops and allowed to twine itself on the plants 
standing on the margin. Castor-oil is a favourite support. It is never 
grown as a field crop by itself, as it requires artificial support. Duthie 
{fl. Upper Gang. Plain, 229) remarks that it is extensively cultivated 
for its pods, which are harvested in the cold season. 

Central Provinces and Berar . — It is often met with as a field crop T.vu Fornn. 
in these provinces. Two forms are seen, one with white, the other with 
dark purple flowers. They are usually grown in lines through the fields, 
special supports being furnished, or they are left to crawl and to take such 
support as they can from the stubble of the associated crop. 

Bombay. — There are several verv distinct varieties or races of this Bombay, 
pulse met with in Western India. These might be grouped into garden r.'r-.as. 

and field varieties. The former (as with the other provinces) can 
be spoken of as late kharif plants, since they come into season, about 
December to January. Mollison (Textbook Ind. Agri., 1901, iii., 80) 
furnishes an interesting account of this Bombay i rop. He says that G.^rioiCrup. 
the form known as surti pdpdi is grown extensively in gardens in the 
Surat district. The beans are plucked earlv and eaten like French beaus. 

The field variety of Surat is a second crop, hitter to ta,).te and called kadca i wii crop. 

I'dl, but in Southern Gujarat there is still another field form that has 

smaller pods and is drilled with rice and ttirer (('oJoitKs iiidirns) 

during Jiine-July. The principal crop is the rabi. which usuallv follows 

nee. It is sown alone or with castor-oil (the dwarf vanetv). Vdl is also 

grown among other pulses suhorebnate to juar or bdjri. Mlien the juar ' ■'’c’- 

IS reaped, a long stubble, 3 to 4 feet high, is left. This, with the vigoroiislv 

growing castor-oil and tuver, affords support, to the climbing vdl. and 

heavy suc<'essive crops of green beans niav be plm'ked from Novemiier to 

March. The most suitable soil for rabi vdl is a heavy black clav retentive -wi-. 

of moisture. M^hen the leaves turn yellow and begin to drop off. the crop 

of ripe beans mav be gathercil, Mollison adds that on good soil and 

"■itli careful cultivation 1.300 lb. of pulse and an equal weight of useful \,ji ut jw.ia-. 

fodder per acre may be obtained, off tlie same field from winch a ( rop of 

rice has been previously harvested. And this is buppleincnrarv to the 

supply of green pods that may have been collected as a fre^h vegetable in 

fhe early months of growth. The Department of Land RcconL and 

Agriculture, Bombay Presidenev, in their Season and Crop Ilfjiort for 

1903-4, gave 94,993 acres as the total area under thi^ crop : and fur 1905-6, 
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52,969 acres, with, in addition, 232 acres in iSind. The chief localities 
are usually — in Gujarat, Surat ; in the Deccan, Poona : in the Karnatak, 
Belgaum and Bijapur ; in the Konkan. Thana and Kolaba. 

Madras and Mysore. — Very little can be said regarding this crop in 
South India except that it is grown in gardens, being sown from June to 
August, and reaped from October to March. In the Dictionary will be 
found a selection of passages from the Madras District Manuals, and 
those may be consulted. Rice [Mysore Gaz.. 1897, i.. 112) says it is alwavs 
cultivated with rdgi [K/eiishie corrirfiiiii). IVhen the plant is cut it is 
exposed for one day to the sun and then beaten with a stick to separate 
the seed. [Cf. Buchanan-Hamilton, Journ. Mysore, etc., i., 103; ii., 220, 
290, 311, 323. 384.] 

Burma . — Mason [Burma and Its People. 1860, 466, 768) says ‘'the 
Burmese and Karens grow several varieties of one or two species of Labhh. 
which occupy the place of kidnev beans in Europe.” 

FOOD AND FODDER. — It is dilficult. if not impossible, to estimate 
the actual area under a garden crop such as the present. It is grown 
all over India more or less, but is comparatively rare in Northern India, 
becomes abundant in Central, Western and Southern India, and is ei- 
tended through Bengal and Assam to Burma. As already indicated, it is 
grown as a green vegetable (corresponding very largely with French 
beans and as a ripe pulse with the broad bean) and also as a fodder 
crop. The ripe pulse is eaten by certain classes only or is employed as a 
cattle food. Church [Food-Grams of India. 1886. 161, t. 31) gives the 
following, deduced from the chemii-al analv.^es of the ripe bean : — Nutrient 
ratio 1 : 2'5. nutrient value SO. The percentage of albuminoids is rather 
variable. Leather, in an article on Cvattogenesis in Plants [Agri. Journ. 
/ nd.. 1906. i., pt. iii.. 224). states that he has obtained prussic acid from the 
.seeds of vdl by simply allowing the crushed seeds to remain a few hours 
in cold water. [C'f. Leather, Agri. Lcdg., 1901, No. 10, 361 ; 1903, hio. (, 
152, 155, 166.] 


D.E.P., DURIO ZIBETHINUS, 1>V. : FI. Br. Ind., i., 351 ; Gamble, 

iii., 198 . Alan. Ind. Timhs., 1902, 92 ; Brandis. Ind. Trees, 78. Malvace.e. The 

Durian. Durian, duren, duyin. A large tree native of the Malay Peninsula, though 

wild and cultivated in Tenasserim. 

Tlie earliest European mention of this fruit appears to be that of Xicolo 
Conti (Ind. in the loth Centur;/ (e<l. Hakl. Soc., Major, transl.), 9), and the tot 
botanical drawing of it would seem to be that given by Jacobus Bontius, 
ICyl'.l (Hist. Nat. et Med. Ind. Or., m Pi.so. Ind Ctri re Nat. et Med., 1858. 113. 
though a crude representation of tho tree and its truit was given by -tcosta 
(Trart. de las Dro(ta.s, 1.37S, g3i). Garcia de Orta (1.583, C'oH.. xx.) very cor- 
rectly describes the fruit as agreeable to some, repulsive to others. Linscho on 
(Voi/. E. Ind. (ed. H.ikl. Soi-.), l.-,9,s, li., .',1-3, O.S) rem.irk.s that no fruit in h’'" 
world IS t<i bo comp.ired with it. and Pyr.ird ( Vot/. E. Ind. (ed. Hakl. bw J, 
lOlll. ii., 380) aflirins that the Indians "'08100111 this fruit to he one of the to 
and daintiest in the Indies. ' A .smiilar opinion is given bv 3 Iandelslo (Dair_’ 
in Olearms. Hi,st. Muscnrii, etc.. 1039. 149). wliile Herbert (Travels Ind., It". 
334) mention.s it among the fruits of Mangalore. 

In size It is 10 mehos by 7. has a cream-coloured fleshy aril or pulp en\e 
the seeds. The srnell is most offensive, but tho fruit is" highly prized, ' 

Europeans, when the projiulice against it isoiice owreome. '[('}. WalL^ce. 

Aich , o ( . j T he plant thriv*=-s well in Burma, wliere it is cultivated both m - 
111 or near the villages and on the hilWdes. Tlie garden cultivation is 
in tlie hands of tlie Chine'^e, but tlie fruit pnnluced is inferior to that ^ 

iiilK. It sometimes sells in IMoulmein at Rs. ’_?U-30 per l,bU0. [Cf- 
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Operations, Amherst Dist., 1803, 40—7.] It is very successfully grown in C't\vlou, 
and attempts made to cultivate it near Calcutta, on the Xilgins and at Ma<lr<is, 
met with little or no success. Herbert’s reference to it in connection with 
Malabar may perhaps indicate an early trafiic lu the fruit along the western 
coast of India, a circiimslanco that might account h)r its being de^'Crihed by 
Garcia do Orta and other early European explorers. \Ct. Tavernier, Travels 
(ed. Ball), lb7b. ii., ‘287; Hoyin, FL Iti.jlj, O {drawing after Acosta); 

.Alexander Hamilton, yov Acr E. Ind., 1727, u. 8l ; Crawfurd. Joiirn. to Ava, 

1834. ii., 219 ; Collingwood, Ramhies, etc., 1808, 271 ; ilax and Bertlia Forrars, 

Burma, 1000, 87.] 


E 

ELiEOCARPUS GANITRUS, lloxh.; FI. Br. Iml.. i.. tOO ; 
Gamble, Man. Ind. Timbs.. 113; Tiuai'E,e. Utra.suin Be.ul Trei-, m- 
drcik, rudrdkija, rudra-challu, rudrdksha. A larae tree found tl!rou|,;li<)ut 
various parts of India. 

The hard tubercled nuts are cleaned, polished or even stained, thou iniulo 
into the rosaries and bracelets ivorn by Itrabiiuiis and t:iinyasis, and sold at such 
places as Benares, Allahabad and Hardwar. An ettort has roeently been made 
to organise a European tr.ide in buttons and li.upins, etc , made of these nuts. 
In a letter from the Deputy Conservator of Eore^t^, Lakhimpur. Assam, to the 
Reporter on Economic Products in lllOO, the price for a maund of nuts in Di- 
brugarh was said to be Rs. 10, and Rs. l-2~8-0 landed iii Calcutta. Cooke {FI. 
Pres. Bomb., 1901, lo2) remarks that the stones are imported from Singapore, 
where the tree is abundant. 

E. serratus, Linn.: FI. Br. Ind., i , 401 ; idipai, prrinknra, meralu, uttrarrham, 
etc. A rather small tree, occurring on the North- E.ist Himalaya up to .3.000 feet 
m East Bengal, and ui the evergreen forests of North Kanara and the west coast 
down to Tr.ivancore ; also the low country of Ceylon. The fruit is known as wild 
olives,” the fleshy outer portion of winch is eaten in curries by the Natives, and 
pickled in oil and salt like olii'es. 

ELETTARIA CARDAMOMUM, Muton .1 }yhite. Trans. 
Linn. Soc., 1808. x., iiO-oS, tt. 4. 5 ; FI. Br. Ind.. vi.. 2.')1 : Scit.cmtxe.’e. 
This IS often desioiiated The Les.ser Cardamom or TheMvlabap. Carda- 
mom, though it perhaps would lie more correct to speak of it as The True 
C. tRDAMOM. the so-called Greater Cardamom of most writers {.Intoitneiii 
■vihii/fitiiin, p. 65) beinir in rtMlity a snlistitnte tor the true spice. The 
Cardamom is in the Indian vernacnlars— t'fjc/if, ildi/echi or rhoti- (small) 
eldchi. lUdchi, elechi. rdloda, eldllari. ddkai. cldki chettn. vittnla, i/dlnkki, 
ydaki. panlat. pala. hhdld. ensal. enasnl. etc. In Sanskrit it appears to 
bear the follotvinjj names — npakunrhika and eln. Hence eld-tari means 
die grains or seeds of eld. and eldkai the eld plant or root. 

Habitat. — It is a perennial herb, with thick lleshv rhizome.s. having erect 
leafy stems 4 to 8 feet m height, and loiyu much-hranched inflorescences 
"hich arise near the oround. It is indigenous to West and Smith India, 
ainwing in the rich moist forests of the hillv tr.rcts of Kanara, Mysore, 
toorg, Wynaad. Travaucore and Madura. It is fairly extensively cultivated, 
"Tthin the regions indicated, at altitudes of from 5*H) up to .o.OOU feet. 
■Although there are no botanical specimens in the Kew Herbarium to sup- 
port the opinion held bv some writers, namelv that it is also wild in Hurma, 
there would seem little iloubt that it is cultivated in that province, 
e-'piviailv in the Bhauio districr. 

Varieties and Races. — TUfri' nre app.irontly two \voU-rnarkf*>l <^tiltivated 
wla.'h it >r‘em'=i; mu'^t Ho rog.irded *b--'ervmg of '^-t'pnrote tgc 

ica^t vanetu'-^. In v' ( {1’'I9. xxmx , .-.uppl ), tlic •'Ubjoct of 

is discilc.-'Cil anci divulod into tW(* bCCtluns (o) /•'. i nnla mount tn. the 
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ELETTARI A 

CARDAMOMUM MALABAR AND MYSORE CARDAMOMS 

Cardamom 

Lesser or Malabar Cardamom, and (h) K. tnajtn\ the Greater Oblong Cardamom. 
The authorities mentioned for the second form can hardly be accepted as de- 
finitely denoting any particular plant, but ratlier one or other of the many 
cardamom substitutes. Moreover, the so-called form designated major is 
spoken of as a native of Java. This subject might not have been here mentioned 
but for the fact that Schumann (m Engler, Pjianzenr., 1904. iv. (46), 269) 
describes the Ceylon Titettaviit as a distinct species, and cites the above authority 
(Smith in Rees^ l.c.). Hooker (Trimen. Handbook FI. Ceyl., iv., 261) makes 
reierence to uaf and gives it the Sinhalese name of ensaU the Malabar 

plant being rcita-ensol. But ThAvaites tells us {Enimi. FI. Zeyl., 1861, 318) 
that after a careful comparison of growing specimens, he was satisfied that the 
round and long fruited cardamoms of commerce were not obtained from distinct 
species. The forms above indicated may therefore be stated thus : — 
Malabar Var. a minor. — Leaves linear-lanceolate (much smaller and narrower than in 

Cardamom, the under-surface with a more or less complete coating of short white silky 
hairs. Infiore.scence arising from the v'ery base of the stems and creeping on 
the surface of the ground around the clump.s, bracts shorter than the spikelets, 
acute. Fruits white, sub-globular, angled, somewhat coarsely veined. 

This is the Malabar cardamom of Indian planters, and is^ admirably figured 
and described by Bontius, Rheede, Sonnerat, Maton and White, and also by 
Ludlow. An unpublished plate by Roxburgh shows the creeping infiorescence, 
bracts shorter than the flowers and fruits elliptic. It is, therefore, typical of 
this plant. He gives no drawing of the next form. Bontius claims to have been 
The Lesser the first person to study in Java the living plant and to distinguish the lesser 
Cardamom. from the Greater cardamom. There are good examples of the present form in 
the Kew Herbarium from Kanara, the W’ynaad and Ceylon — the last mentioned 
being less hairy than the Indian, but said by Trimen to be “ the Malabar 
cardamonx of Ceylon planters.” The present plant is. however, the les^r 
cardamom ; the one which follows, being muclx larger fruited, is very possibly', 
in consequence, the greater cardamom of the early writers, though as already 
stated that name has been frequently assigned to the Xepal cardamom 

(.1 tuomuai futbfitHtHtn). 

Mysore Var. /5 major, Thwa-iteSy Lc. 318 ; FL Br. Ind., 251. — Leaves oblong lanceolate 

Cardamom, (broader and larger than m usually quite destitute of silky hairs {one 

Tte idieattr Ceylou sample in Kew' is sparsely hairy). Infifirehcence at first erect, bracto 

Cardamom. larger (longer) than the spikelets and obtuse or apiculate. Fruit oblong, 

fusiform, minutely veined, twice the length of that of minor. 

This is the Mysore cardamom of planters, who speak of two forms of i ► 
viz. uru (cultivated) and kadu (wild). It is a larger, more robust plant than 
the so-called Malabar. In the Kew Herbarium tliero are, however, 
of it from Malabar, Palghat, Ceylon, Mauritius and the Gold Coast. Thwai es 
Wild and s.nd Baker say it is indigenous m Ceylon. Bontius observes that it occurs in 

Cultivated the woods of Java, and he figures it as differing from the lesser cardamom . 

having an erect scape, longer pods and more hairy leaves. Some few years ago 
a large cardamom w’as regularly seen in the European markets and 
Cerlon " Ceylon Cardamom.” At the present day the Malabar form is grown in 

Cir-Lidmon displaced the former plant. Thus a large-sized true cardamom 

been a well-known plant for many years, and it would almost 
iiad been carried even further afield by cultivation (perhaps because har h 
than the smaller and finer spice. This, therefore, very possibly may na^e 
be accepted as the Greater Cardamom proper. 

Origin. — Whether both these forms exist as wild plants and j 

originated respectively in Malabar and Mysore, as the planters’ 
note, are points which more careful study in the future can alone determine. ^ 
been suggested that the Malabar is simply a higher state of cultivation than 
Mysore and Ceylon. The plants are at all events sufficiently distinct to jus 
l^elief that they have been known to the Indian people for many years. 
significant also that the earliest faithful illustrations (such as the adnnrubie 
given by Rheede) denote in every particular the Malabar, not the 

far as can be judged, the ^Malabar Cardamom, three centuries ^ 
in no respect from that of to-day. But no botanist (if Bontius’ somewhat 
figure be disregarded) appears to have illustrated and described 
form even down to the pre'^ent time. These circumstances are opposed 
in the ancestral stock of the Malabar having been the long-fruited 
Not CuiL..'ace.!. Lastly, Rheede makes no reference to either having been cultivated m - 
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during his time ; on the contrary, he says the cardamom is not so^vti nor planted, 
but springs up after the forest is burned down. He then tells us of there being 
three forms on the muimtains, thirty miles inland irom Cochin and Calicut. It 'iLr.je r,>nn^. 
will be found below that (iarcia do Orta, a century before Rheede’s time, made 
practically the same observation except that lie regarded the cardamom as cul- 
tivated. Rheede describes one of his plants as having round white fruits, 
another with longer but loss valuable fruits, and the third pomteil truits, tho loa^t 
valued of all. It is thus quite possible that the two forms, tho snnill round fruit 
and the elongated fruit, wore both knowm to Bontius, as also to Hhoede. Sonnerat, 
a century later, gives two admirable plates, one being undoubtedly the Malabar 
cardamom, and ho speaks of its fruit as a round capsule with tlireo angles or 
edges lengthwise, having many parallel nerves and divided within into three 
compartments, each with several black set^ls. The Ghats (or coast mountains) 
of Malabar take the name, he adds, of “ The Mountains of the Cardamom/’ 
from the abundance there of the plant, which grow.s wild and supplies tho car- 
damoms of all the Indies. Farther on Sonnerat {Voy. Ind. Or., lJ79) discusses 
a greater cardamom (under the name of Amomum anguatifoliiun) — a plant which 
he says is wild in tho island of Madagascar. It grows on marshy soils, and its ' jniiMu'ni. 
cultivation has been undertaken in ^Mauritius. It lias a reddish capsule, oval- 
oblong, almost triangular. He does not describe nor figure it as winged, like the 
"hungali elachi ^' — the greater cardamom of the Calcutta shops (see p. 03) — 
though it is doubtless another of the many large fruits of winch uta i imnm of 
Java, the nutmeg cardamom of the Arabs {Fharmacog. Ind., iii., 436) and of the 
Bombay shops, as also the prickly cardamom of Tavoy — -i. .MttuthioideM — are c.\r.hvmDiii 
cardamom substitutes that have been all at times designated Greater Cardamoms. Substitutes. 

\Gf, Kew Mus. Guide, ii., 9.J 

History. — It is hardly necessary to attempt to fiunish a detailed account History, 
of the early history of the Cardamom. Garcia de Orta was the first European 
who studied the plant practically in India (1563, Coll., xiii.). He speaks of two c-fircia de Orti’s 
kinds — major and minor, furnishes an accurate senes of Indian and Ceylon Account, 
vernacular names, and mentions that the Arabs knew the two forms and had 
separate names for them. It is highly unlikely that tho Xepal greater cardamom 
I was carried to the west coast of India to be traded in by the Arabs at tho time 

I of Garcia’s residence there, and it is certainly not so traded in to-day. Far more 

I likely is it, therefore, that ho alluded to tlie largo and small fruited forms of 

1 Eiettavia, above described. But there are many surprises for the student of this 

i subject, m Garcia’s brief account. Ho says it was cultivated. Both varieties 
are found in India, chiefly in Calicut as far as Kananor and other parts of Malabar 
. and in Java. - An especially large kind, but less aromati<‘, was produced in Ceylon 
and carried to Hormuz and Ajrabia. This was d<>ubtless the mojot' above 
■ discussed — a plant also said to be indigenous to Ceylon. But it is significant 

that Garcia, after apparently a personal study of tho plant and of the fruit, should 
have arrived at the emjfiuitic opinion that the eluttari or cldchi of India was 
the cardamom of the Greeks, whatever that may have been (see Capsicum, p. 204). 

He says that tho descriptions gi\en by Galen, Dioscondes and Pliny do not 
agree with the Indian cardamom. Bontius, wliilo agreeing that Flaiy wa.s wrong, 

: takes exception, however, to Ciareia's statement that it is cultivated and bears 

j the fruits on the top like peas. In Java, Bontius says it is produced abundantly 

and its fruits are formed near the ground while tho greater cardamom produces 
Its fruits above. In this view Bontius and Garcia were practically followed by 
Clufiius and the two Bauhins. Until tlio appearance of Kheede’s account Rhee-ie. 
(appro-xirnately 100 years afterwards), the plant could not, however, be said 
) to have been fully known in Europe. It is surprising that errors committed 

by Comrnelin {FI. Malab., 1600, 18), Burmann {Thes, Zeyl., 1737, 54) and 
: Lmneeus [FI. Zeyl., 1747, 2) should have continued to disfigure tlio literature 

! of the subject, during tho .succeeding century or so, until Maton and White esta- 

I blished the genus Fjvttavia. 

] ' [Cf. The Bower Manuscript (Hoernle, transl.), 1893—7, 80, 85, etc. ; Januonsis, 

Liber Serapionis, 1473, 61 ; Kuellius, De Stirp., 1537, 48 ; Ainatus, on Dios- 
' borides, 1554, 12-4; Baber, A/cmoiV^, 1510 (no nioution) ; Ain~i-Akburi, 1500 
(Blochmann, transl.), 64 ; Acosta, Tract, de las Drogas, etc., 1578, 383 ; Lmschoieii, 

E. Ind. (ed. Hakl. Soc.), 1508, n., 8t3-8 ; Ciusius, Hist, L^ut. PL, 160.3, 

185-6; Foster, E.I.C. Letters, lOOl, hi., lOS ; v., 235 ; Jacobus Bontius. Hist, 

Aoi. e^ Med. Ind. Or., 1620, in Piso, Ind. Utri. re Sat. ct Med., 1658, 126—7) ; 

Tavernier, Travels Ink., 1676 {ed. Bail). 18S9, i., 184; n., 12-3; Rheede, 
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Hort. MaL, 1680, xi., 11, tt. 4-0; Alexander Hamilton, Kew Acc. E. Ind., 
1727, i.. 208-9 ; Ruinphius, Herh. Amh., 1750, v., 152-3 (confused the Malaya 
with the Indian plant) ; Arnonium repens, Sonnerat, Voy. Ind. Or., 1782, iii., 
272 et seq., t. 136; Buchanan-Hamilton, Journ. Mysore, etc., 1807, ii., 336-7, 
510-12, 538; iii., 225, etc.; Alpinia Cardamoymim, Roxh., Monandrous Plants 
m -4.9. Res., 1810, xi., 355 ; also FI. Ind., i., 70-1 ; Milburn, Or. Comm., i., 276-7 ; 
Ludlow, Memo. Cardamom Cult, in Coorg., 1868; Ind. For., 1884, x., 287-91; 
Foster, Ind. For., 1893, xix., 1-5; Dymock, Mat. Med. W. Ind., 1885, 786-8; 
Adrnin. Rept. Coorg., 1889-1904; Xicholls, Textbook Trop. Agri., 1892,196-9; 
Pharmacog. Ind., 1893, iii , 428-37 ; Journ. Agri. -Hort. Soc. Ind., 1899, xi., 
n.s.. 907-8 ; Woodrow, Gard. in Ind., 1899, 482-3 ; Mollison, Agri. Ledg., 1900, 
Xo. 11, 107-13; also Textbook Ind, Agri., iii., 262-8 ; Schumann, in Engler’s 
Pflanzenr., 1904, iv. (46). 267-9.] 

CULTIVATION. — Few recent writers have furnished either so interest- 
ing or so detailed accounts of the cardamom cultivation as those vTitten 
during the first decade of the 19th century by White for Malabar and 
Buchanan-Hamilton for Mysore. It would occupy much space to deal 
with the centres of chief production separately, or the variations in method 
of cultivation and preparation that prevail. All that can be here at- 
tempted is a brief rebew of the salient points collectively. A fairly deep 
rich loamy soil, resting on rock, seems indispensable, and if possible tins 
should he within undulating land, not too remote from running water. 
Shade and a humid atmosphere are essential — it luxuriates in mists and 
fogs and cooling sea-breezes. Northern and western exposures are in 
South India accordingly considered the best. But all these conditions 
are not often conveniently combined, and hence the localities of successful 
production are somewhat restricted. Even within Malabar there are 
only certain tracts that can be spoken of as specially favourable. 

1. Forest Production. — Tlie system described by Rheede still pre- 
vails. Small plots of land within the forest.s (called eJd-kandies) where 
tile wild or acclimatised plant is known to exist are cleared during Feb- 
ruary and Marcli. The brii.sliwood is cut down and burned, and the roots 
of powerful weeds torn up so as to free the soil. The shade, if too der^e, 
is regulated by a certain percentage of tree.s being felled, thu? admitting 
diffused sunlight ; and, curiously enough (from the most ancient times to 
the present day), the disturbance or shaking of the soil, by the fall of 
heavy timber on it, is in itself deemed beneficial. At all events, soon 
after clearing, cardamom plants spring up all over the prepared plots ; but 
if any reason exists for doubting the abundance of the future crop, young 
plants are deposited in the soil at the required distances apart. The plots 
are then left alone for a couple of years, and bv that time the cardamoffl 
plants will have eight to ten leaves, and be a foot in height. In the third 
year tliey may be four feet in lieigtit. In the following Jlay-June the 
ground is again w eeded, and by tSeptember to November a light crop mat 
be obtained. In the fourtli year weeding is again given, and if the car- 
damoms are found growing nearer tlian six feet apart, a few are trans- 
planted to new positions. A full crop is now obtained, and the plants 
may bear for three or four years ; that is to say, tlie life of each plantation 
is eight or nine years. The sea.son.s in Malaliar are a little later than in 
Mysore, and according to some reports a full crop niav even be obtainet 
iti the third year. It is aho liclievod tliat above l!,(X)0 feet the cardanioins 
grown are of a better quality than below- that altitude. 

Plant.s may be raided from seed or by division of the rhizonie. Thej ma> 
be j>reparpd in special nurseries. In about a year the seedlings will be a 
length, and are then ready for transplantation. When raised by' division o 
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rliizoine, it should bc' seen that each rutting rontuins at least tliree ])erfe(‘t slu'ots. 

Holes a toot deep aiul six nr sovtui fe<‘t apart oaeh way are imw <lug all omt tlm 
specially cleared plot or garden, and the seedlings or sots are dop<»sitcd williin 
these, but they must not bo buried t<io deeply as they are liable tf) rot off. The 
flowermg season is April to May. It is a good plan to bank up around the clumps v. lUkiML:: up, 
all leaves and rubbish obtainable, since this helps to support and om ourage tlio 
growth of the creeping racemes. If at this stage the flowering branches (racemes) 
get submerged, the soil is washed away, the roots expose<l. and the flowers and 
fruits ruined with the water and mud. The fruit should not he allowed to ripen Proper .MaturiLy. 
fully, as the capsules will then burst and the seeds be lost. They should be col- 
lected just as they begin to turn from green to yellow. In Augn.st and >>c])tember 
they swell, and by the first half of October have usually attumod tin* d«'Mre*l 
degree of ripening. Tlie crop is according^ gathered in Oct«d)er jiid \(*\ ember, 
and in exceptionally moist weather the liarvest may be jirotructed into Jfeci'mber. }T,irTc.«t. 

A dry day is best for harvest. The scapes or slioots bearing the clusters of 

fruits are broken off close to the stems and placed in ^>a.•^kets lined witii fre-h Treatment. 

leaves. At night time they are carried to the teinp»)rary hut n.-'od l*y the nu-ii. 

,-Uter partaking of a meal and often working far into the night, rlie im-n M-puraio 
carefully the capsules from the shoots, placing them as removed into a pit rlug 
on purpose in the middle of the hut. In the morning the women arrive and 
carry the produce off to the homestead, where the further treat mont is C(;n- 
ducted. The fruits are spread out on carefully prepared floors, .-ometimes 
covered with mats, and are then exposed to the sun. At night they are carried 
within doors, as also during showers. Four or five days of careful drying and 
bleaching in the sun are usually enough, but in rainy weather artifleial heat T^ryciL?. 
may be necessary, though the fruits suffer very greatly in colour when this 
course has to be resorted to, and are in consequence sometimes bleached vuth 
steam and sulphurous vapour or with ritha nuts (^ee p. flTO). The ^llI■l-drlcd carda- 
moms are the best, and in trade are spoken of as “ green cardamoms.” The cirppn 
capsules are now rubbed by the hand or shaken within lUiits. in order to brush C'ardrtmouis. 
off the pedicels, calyces, particles of dust. etc., then are winnowed. }iand-])icked 
and assorted according to size, colour and degree of ripeness, etc. — for on the 
racemes there must always be a percentage of overripe as also of underripe fruit.-.. 

2. Agricultural Production . — Very little of a satisfactory iiaTure can Agricul- 
be learned of the systems pursued or of the extent of aurimltural juo- tural 
cluction in India. Mollison {Textbook Ind. Agri.. iii.. 2b2) gives a brief 
but instructive account. He there speaks of the crop being extensively 
grown in the betel-palm and pepper gardens of the Sirsi and Suhlapur 
Talukas of Kanara. It thrives under the same conditions ot ^oil. etc., scjutimi. 
but by preference is grown in a cool, very shady garden with >o\\ kept 
continuously moist. In Kanara the crop is chietly rai'-ed irom seed. 

The sowing season is Septeniber-Uctobcr. But the beds i-equire both 
shade and shelter from the sun and rain. If the seeds genniinib' too 
thickly they should be thinned out and the seedlings transplanted into 
nee seed-beds, but shaded bv a temporary protection of palm-loaves. 

^\heu four feet liigli and lifteon to eightecui mouths old. thev mav 

he carried to their permanent positions and tinaliy tjans]»ianteii nuni 

bom March to June, or again from i^eptember to Ort()b*'r. Pit-J IH 
niches square and 18 inehes deef) are dug iu the same lines as iln* betel- 
palms ami intermediate iietwecn two tree.s. Into tluc-'e ]M'ts tIic car- 
daraoins are deposited and supjilied yearlv, in March and April, with leaf- 
inanure. They come into bearing but do not viehl mm h fluring the 

hr^t year after transplanting. The flowers appear somewhat iirt-guia r[v 1 

'll April and May, and tlie fruits form in June and Jiilv. T!i<' . 

Me in season in September and Oetober. Each should Im' si-v.'ri'd 

from the scape and not plucked. If plnekod, the pressure nf the lingers Piiu-king. 

iiiuv hiir.st the rapsule. After heine <lrit>d in the sun ter two or three 

'lays the fruits are haud-rubbeil to remove the attached -.taik and c.ilvx. lc ciu .-.f, 

A too hot sun or too lonu e.xposiire to the sun niav drv the !ru;t' h .ijeuies) 
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too quirkiv and thus <-ause them to burst and thereby to be lowered in 
value. In a fulh' stocked betchiiut garden there can be 300 to 400 carda- 
mom plants to the acre. A well-grown plant may yield up to half a pound 
of drv cardamoms. Light showers in April and May are favourable. 
Tht^ fruits are dried and bleached in particular ways, according to the 
market for which destined. The waters of certain wells are moreover 
supposed to produce particular colour^ and flavours. Tlie system above 
briehv review'ed is. that also followed in Mysore — viz. production in betel- 
palm plantations. ' ' 

AR£A A:\D YIELD. — Ludlow observes that when from one stem four^'scapes 
are tlirown out, the crop is regarded a.s full : if cnU three, it is a tliree-fourths 
crop ; if two, a half crop ; if only one, :i quarter crop. “ One raceme will have 
from eight to fourteen branches, and each branch from three to six pedicels. 
When tlie crop is good, the branches are <'lo.^e together ; wlien bad, the racemes 
are long and the ])ranche': far apart.” Fruit is ocea-rionally liorne on the upper 
part of tlie stem, }>ut this is very rare ” Ho further estimates that a garden of 
4s4 square yar<ls in area would give on an a\'crage 40 seer^j of green cardamons 
or 10 seers of dry fruits. The actual yield, as published, by plantations a 
variously stated, and «eenis to range so greatly that the differences would be best 
accounted for by supposing that returns nf green fruits had been contrasted 
with dry, or that tliey denoted diversities in stock rather than of soil or methods 
of cultivation. In Mysore '28 lb. are spoken of as tho yield per acre, and m 
(.'eylon 170 lb., although even as much as 400 Ib. have been mentioned. In a 
circular issued by the Madras Government in 1903, the yield per acre is recorded 
as from 1 1 lb. to 700 lb. Omitting the extremes, the more important returns given 
in that circular woreDindigal, 031b. : Palni, 125 lb. ; Kodaikanal, 250 lb. ; \Vyiiaad, 
421b. ; Calicut, 50 lb. ; Uppinangadi, 40 lb. ; and Kasaragod, 56 lb. ThediSerence 
between green and dry puds has been cxpiv^sed a.s four to five bushels shrinking 


to one. 

\’ery little can bo stated regarding tlie total area imder cardamoms. There 
may be said to be two Indian areas, viz. the Madras and Bombay Presidencies. 
'I’he former, which is often given the wider signification of South India, may, so 
far as oardanioms are concerned, be split iqi into (a) under British ad- 

iiuni.stration, or Madras proper ; {h) the Briti>.h Administration of Coorg; (c) im er 
the Native State of Mys<tre ; and (d) under the Native State of Travancore. one 
particulars as are available regarding the.'^o ureas are disjointed, and often do po 
refer to one and the same year. Cardamoms are of course returned under spic 
and condiments,” and it is only occasionally that the provincial details fort 
are forthcoming. The Madras Government published, however, in 1903 , a 
ment of the cardamom area for the year previou-s. This showed Madura 
(Dindigal, Palni, Periyakulara, and Kodaikanal) — as possessing 3,714 acres wi 
a yield of 649,281 lb. Malabar — (Chirakkal, Kottayani, Kurumbrandl, \V vmaa 
Calicut, and Eraad) — with 1,580 acres and 24.490 lb. yield, tiouth 
{Cundapur, Uppinangadi, and Kasaragod) — with 1,260 acres and ^3,^28 lb. yi 
I'hese give grand totals of 6,560 acres and 742,605 lb. In tlie small British 
\ ince of Coorg there are said to be about 60,000 acres retained for 
growing, with, in 1002-3, 1,107 acres actually under the crop and say oO, ^ 
jiroduction. Turning now' to the Bombay Presidency : in the official 
Crop Report it is stated that the area in 1903-4 under cardamoms iipthe lxM^^ 


district came to 3,837 acres, or roughly half the area devoted to it 

- - - • , L the same ratio, tne 


South India. 

If, for the purpose of comparison, the yield be accepted as on the same 
production of Bombay shoultl be 370,000 lb. In 1905—6 tlie area had me 
to 4,573 acres. . 

The available information regarding Mysore and Travancore 
more unsatisfactory than for the British districts. A few years ago the ^ 
core Cardamom Hills Planters’ Association was established, a direct m 
of the industry having in South India (as in Ceylon) passed to of 

the hands of European planters. Of 1903 it has been said that urdillon 

cardamoms were owned by European planters. According to 31r. o 
there are some 26,000 acres returned in Travancore as the the 

Doubtless only a small proportion of that is in any one 7®^^ lb., 

spice. The produce of the Travancore plantations has been given as bo . ^ 

or just a little under that of Ceylon, which ia obtained from an area o > 
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acres. The yield of the Mysore plantations would seem to be about ’-‘00. OoO lb , 
and the cultivation would appear to bo mainly in Kadur district. 

The figures given above (if reliance can be put on them) would show a total 
production in all India of close on 2,000.000 Ih. per annum. But tliat figure All India, 
is mentioned purely and simply as suggestive, and must not bo siTiously accepted. 

In the Annual Brview of Fori\^t Administration for British India, i.-^siied by tlio 
Inspector-General, returns are given of cardainom-production within Forest 
Reserves. The volume for 100!l-4 show.s the value of the canlainotus exported 
to have been Ks. 3,37,000 as compared with Rs. 4,10,000 the previous year. 

TRADE. — In the European inarkots cardamoms arc spoken of under Trade, 
the terms “ Shorts,” ” Sliortdougs ” <and “ Lon^-loiias.” The " shorts ” 
arc from a quarter to nearly half an incli in length, and the '' loncdonys ” 
an inch an<l over in length. The “ longdongs ” of modern I'oiumerm, it Onnies. 
has been contended above, would seem to be the greater i nnhimom 
of early writers and the produce of the plant designated tiy planters 
the “ My.sore or C'c.vlou cardamom.” Thev are fmelv ribbed, of a pale 
colour, and the seeds are grev or almost white, and .shrivelled when drv. 

The “ shorts ” are the Malabar or Wvnaad cardamoms, and accepted 
as the finest grades, the ripe seeds of wliicli are black. 

In most recent reports the statement ocenrs that overproduction has Price. 
lowerp<I very seriously the price. It would appear that in nuinv of the 
abandoned coffee plantations of Ooorg, cardamom ami orange cultivation 
has been attempted, and with some degree of suc'-<'ss. There, ha.s all over 
the cardamom area beear for some rears past a steadv expansion of pro- 
duction, so that no doubt there is some truth in the. .-^torv of overproduc- 
tion. Still, it cannot be e.xactly said that the limits have Ijecn reached 
of the world’s demand for this .spicc. and a fall in price is naturallv the first 
incentive to increased consumption. The i.xfuirr'- lo loreign rounrrie.s ra.-roaqi-.i 
during the undermentioned years have at .dl events shown an e.xpaii'iou in 
quantity and a shrinkage in price. Thev w(;i'c in ISOy-lpno, lOl.l^n Tn., Foreign 
valued b. Rs. .•),:i7,7.30 in ;;0”.hf() lb., valued at Rs. I.Ui.-JPJ : in Exports. 

190.5-6. 29.5,.390 lb„ valued at Rs. 2.;»7,.3l:’.; and in 1906-7. 202.37-1 Ih., 
valued at Rs. 2,19,172. Of that traHic Bombay and Madras are the chid 
distributing ports. The i'oa.stwis(> refurn.s, moreover, show that Bombay 
drew on Madras for its .supplies. Of receiving countries the U iiited Kingdom 
usiiiillv takes the first place, and is followed hv Arabia. .Aden, Crermaiiy, 
Turkey-in-Asia, Persia and Egvpt. But perha))s th ■ ino.st surprising 
feature of the tratfic is the fact that India / m - < ardainom.s very largely Imports, 
from Cetloii. In ]90:’i-I tlnve imports came to 26',l.i:32 lb., valued at 
Rs. 1,98,710, and in 100.5-6 to 4.i5,107 lb., valued at Rs, 2,5'^.OS.'} -as 
much in weight, hut coiiiparativelv loss in value than the corrcspoiiding 
exports. We thus learn that Imlia is itself hv far the most important 
consuming country for cardamoin.s in the world. 

ELEUSINE CORACANA, : FI. Br. ImL, \ii.. 29} , d.E.P., 

Ihithie and Fuller. Field and Barden Crops, ii., 10. [il. x.vviii. : Or..-\MiN'R.K. I'd 237-41. 

It has been c.stablished l>v.Sir J. 1). Hooker that htilien. Baerln., is 
the wild form of which F. runani nn i-- the cultivated ,tate. Then.- would 
tlmrcfore seem no urgent iiecc.-^-ify to discard for the presimt the time- 
honoured name by which thi.5 millet lias beenknown to those interested in the 
food supply of India. The wild pdaiit is said to occur all over the low i oiintrv Wild and 
^md to ascend to altituile.s of from o.Othi to P.tKW feet on the Himalaya. Cultivated. 
It I.-, distributed throughout rlie tropical region.- of the ( ihl World, bur only 
nitro-luced into the Acw. A- an Indian cultivated plant, however, it 
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lie iiii.ii'e ( orm-tly spoken o{ as met with eliietly oil the liilly tracts. 
With the hill tribes of Southern. Western and Northern India it is an 
iiiifiortant arriele of daily food. It is mentioned in The Bower Manuseripl^ 
ol the 8th (entury, and is the rdjika and rdgi of Sanskrit, and known in 
ninio.'.t e\-er\’ vernacular language by names either derived from these or 
from what are possibly even more ancient aboriginal names : — marun, 
7ii)i)idud, mnkm, watidal, mundica, Client ija, ndni/h, ndchui, nachiri, ndgh, 
lode, lodon. koda, kodra, kaijur. kerar, kelvaraijd, kutrn, kurnkan, roth, 
rdi/i. rdijidu, tanndehi. tnindvhi, hdvto, etc. 

Varieties and Races.— There is perhaps little or no doubt that as a 
cultivated crop this originated in India. There are at all events three 
or four allied wild species regularly resorted to as articles of food in times 
of scarcitv and famine. And moreover, of the cultivated plant there are 
in India several fairly distinct forms which almost of necessity denote 
antiquity of cultivation. E. .'itrirta, Eoxb., has the spikes quite straight 
and more numerous : is in consequence a very productive plant. Rox- 
burgh, speaking of Rajamundrv (FI. Ind., i., 314), describes this as the 
fedda (or great) sola and says it is a later crop than the ordinary pomssa 
(or early) sola. He then adds that there is still a third and even more 
productive form than cither, namely the mnddi ruba sola. It requites a 
rich soil but give.s an increase of uW-fold. 

Other writers refer similarlv to early and late forms of this millet. 
Mollison (Te.r.thonk Ind. Agri., iii., 56-bO), for example, observes that in the 
Konkan and the Ohats rlistrict.s the early crop is hahi and the late garvi', 
the loimer ripens about the end of September or early ( ictober. the latter at 
eiiil of October or earlv Noveinbi'r. It is therefore a rainv-seasoncrop, and 
is ii.'ii.ilb' .sown on land that is too shallow or too ])oor for rice or too steep 
lor tcrraciiiu. But if the raint.ill be well distributed it succeeds even on 
clay loams. The variahilitv of the plant may in fact be regarded as a 
direct consequence of the ela.ss of soils on wliich grown. On stony and 
sandy .soils the form that appro.ximatos most nearly to the wild state 
( E. hn(irti) can alone be produced, and it is an inferior early crop. From 
that to the large and vigorous late forms of richer agricultUTid regions, 
an endless series of adaptations may be chronicled. 

CULTIVATION. —Bengal. — Until it is recollected that Bengal has large tracts 
of momuainous country it cannot be realised why this province holds the second 
position of importance in the cultivation of the present millet. The I^nga 
districts of production may be given here in sequence of value ; — Darbhanga, 
Bhagalpur, Hazaribagli, Muzaffarpur, Patna, Gaya, Shahabad, Sarun m 
Monghj-r have each from 250,000 down to 40,000 acres under the crop. 
normal total acreage under it is about one million acres, and the outturn ' 
been put at 10 inaunds an acre. Buelianan-Hamilton (iitat. Acc. Dinaj., tsW' 
173. 1S2) describes the method of cultivation as a mixed crop with summer nee 
and I ii.iii nil-. In connection with Bihar he says it is grown as a 
crop broadci-isted or transplanted, but of Bhagalpur there are two ,, 

gathered in Xovember-December, and the other three months earlier. 

(Agri. Lohnrdiiija, 1800, 03-5; also Palamuu, 28-9) calls mdrua an 
lereal. There are two main varieties, an early red lulkd and a late w 
rharkn; tile former is a hkdiloi crop w'hich is harvested from August 
XtTveniber L*). according to the season of sowing, the race of ^ 

nature of sod, and degree of rainfall. It is usually transplanted and 
julvantage. that harvest can Ix) deferred to suit the convenience of 
yator. (_’<•{. J. Wu'mI speaks of the marua as widely and ^the 

in t'hota Nagpur. Banerjei {Af/rf. Cuttack, 1893. 7-1-5) remarl^ 

tun!''! -j an upl.ind cereal and attain-j a height of 4 to 5 feet 
oi ..t r‘-ddi,-ii colour. The tielfK arti prepared m 51ay to July and t te P 
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raised in a sotMl-bed and transplantt'd uith the llrst good showers. Tht* cTop is gt.,tsons. 
ripe in Augiist-Soptemher. The ears alone are out ott' aiul the stems left in tlio 
ground to bo browsed })y the cattle. It will not gr<*\v mi l.md that i.s inundated. Crop of I>ry 
nor oven wiiero the water lies for any time. It is essentially «i crop of undulating 
well-drained soils. 

United Provinces , — This inillot is uniuiportaiit in tho-e provinces. 'I’lie U. Prov. 
normal area under it does not iniirh exceed 20(1.000 .u-n s. It is, in fact, 
within the hill tracts only that it assiunes iinportaiic^* Of AUahahad it 
is said mania or makra is sown on goo<l soils near the villages sometimes 
with judr, more often alone ami on manured laiul. 'j'ht‘ seed is hroad- 
oasted and ploughed in. but it may l)o traiisplanb'd from a nurr'ory. Duthic- 
and Fuller (?.c. 10), on the otlu^r hand, say of Jaunsar Ihiwar tluit it forms the 
chief article of food of the hillmen and is gniwn en the v«‘ry poorest sod. often Foo^i of ihll 
yielding a crop from mere stones and shiiiglo. It is very rari'K raided (ui the 'I'nb.-s. 
iiilly country to the south of these pr4>vim'es, win-re its phue is taken by /.odon rtni'prT'ro^^Tui 
It grows, how'ever, to a greater or lesser extent all over tlie prov in<-cs. and in tin* 
more fertile districts its cultivation is idten attendtHl with ccmsiderahU' can' which 
results in a very large weicht of pro<luco. It sutlers mucli from heavy rain, 
so much so that a good year for rice is g»-ner.dly a had oiu' hir manilu<i. In 
Garhw’al mandua is sow*n in April and reaped in Ortoher. It is often thinned 
out from one field and planted in another. In Kumaon it is cultivated both in 
ordinary agricultural lands and freshly cloare<l jungle By Octolier-Xovemher 
the crop is ripe and the ears are cut off, tied in bundles, and stacked for 
some twenty to twenty-five days, when thc'y begin to ferment, and when warm 
are spread out and dried, then threshed. In Nepal there are two forms 
cultivated: one sown broadcast in May and June, the other raised in seetl- 
heds and transplanted in June and July. Both forms grow and ripen in the 
rains. The broadcasted form is reaped in Octolier. then transplanted in November. 

It is never, as a rule, sown on land suited for wheat, rice or sugar-cane. 

PanJab , — In this province FJvoMinr holds a very subordinate position among the Panjab. 
foods of the people, since the normal area under it does not exceed 40,()00 acres. 

Baden-Powell (Ph. Prod., 1808, 245) says this i-; principally a hill product, but is 
also cultivated in isialkot and a few other di-?tncts. In the M»unoirs written 
by the Emperor Baber occurs a reference to a kin<l of beer consumed by lut r. 

him on December 28, 1525, in or near the di'^trict of Sjalkot. Mr. W. Cold- 
stream, in a communication to the writer, ^ays the grain of this pulse la-^t-^ m or.iiu'io.'* w ll. 
store much better than other grain. It exton-^ively grown in the Simla Hill 
States and comes into season iii October. In tho Kangra district it i^ an important 
fciod crop. In the Panjab plains it D ino'='t freciuently met with in the Karnal 
district, but chietiy in the Khadar. It is n'»t uncommon in Jhang. especially 
in Chimot. It is valued as a fodder crop, and may be <“nt tw«) or three times ro-Jder Crop, 
in the rains. 

Bombay and Sind. — Western India having extensive hill tracts, this millet Bombay, 
becomes of considerable value. The normal airca under it is about half a million .Vrea, 
acres. Dr. A. Gibson wrote a .series of notes on the Agriculture of Western India 
{Journ. Agri.-Horf. Soc. Ind. (Corre.s’p, and Sfb.ct.), 1845, iv., 54-5), and the re- 
marks he makes under this plant are well worthy of careful con.^ideration. The 
form K. utrivta. he says, is met with in garden-^ below- the Ghats, where alluvial 
; soil and stream water are available, while f-:. <•«»•«<•«»♦#» i.s the hill form, a smaller 

; plant and much less productive. Molli^^iui says that ndgli occupie.s the fifth 

place among the Bombay cereals. In Kaira, Ahnietlabad and Baroda districts 
of Gujarat, heavy crops are produced on highly assessed alluvial soil. I^lsi'- 
whero the cultivation is chiefly confined to the pjiorer uplands of the Ghats. 

It IS grown in districts of heavy rainfall, on land tfu> light for rice, s-.u-., 

I In Gujarat it is sometimes drilhsown. hut is u-ually a nux^-d crop arnl 

\ rno-^t frequently transplanted. In the uplands of the Konkan and the Deccan 

. It IS often raised on steep land and is then broadcasted. For thi- purpose the 

; soil often hurne<i with the brushw'ood (rd5), and the seeds are sown along with 

' the ashes. The outturn varies so greatly that no general figure can h^' 

qu<tted. It may range from 700 to 1. 000 lb. of gram and 2, ('00 to 2.4(K) lb. ‘' i k 
cf straw. 

Madras, 4f>sortf. and Coorg . — South India i-- the chief regi-'n of rag- j>roduction. Madras. 

Ihe normal area under it in the British districts comes to clo-e on two million .vr^a. 
acre-, but in Mysore State alone the area is usually well over two million acres, 
so that the total for South Entha might be put at 44 milhon. The British 
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districts of ereatest importuncf' are S«alom. Coimbatore, Cuddapah, Xorth Arcot, 
South Arcot. Tricliinopoly. Anantapur and Vizagajiatam, in the order enumerated. 
The Mvsore districts are Mysore, Tamkur, Bangalore. Kolar, Hass.in. Chitaldrug 
and Kadur. As with other economic products so with this millet, Buchanan- 
Hamilton {Journ. Mysore, etc., 1807, i, 100-3. ■2S.>-0. 297. 369, 375-8, 403; 
ii., 103-4, 2.54) is a valu.ible writer. The Deccan ^Mussulmans, he says, 
call it raqi, the Tamil people kcvir, and the farmers say there are three varieties— 
tlie rari, kempu, and hiilupnrin. It is, near Seringapatam. customary to sow 
all three kinds in the same held. When the rains begin in June the field is drilled 
and rieusiHc and sown as a mixed crop. To appreciate the value of 

Buchanan-Hamiliton's account of this millet, the passages indicated above must 
bo consulted. They have, however, been reviewed and amplified by Lewds Rice 
(Mysore Gaz.^ i., 1897, 107—12, a work which is probably more accessible than 
the original). Hdgi is by far the most important single food crop of this State, 
especially on dry soils. It supplies the lower ranks of society with their chief 
food. The total area under food crops is usually 5^ million acres, of which ragi 
alone occupies fully half. 

Very little, however, can be added regarding the South Indian cultivation 
of this millet, to the account given in the Dictionary. Stuart {Man. N. Arcot, 
1895, i., 207-8) says it is a favourite four-month crop, the grain being largely 
used by the labouring classes. It is not a dainty food, but very nutritious. There 
are four varieties. It is grown both on irrigated and unirrigated land, but most 
commonly in that which is commanded by a well. When dependent upon rainfall 
alone it is sown so as to get the benefit of one or other of the monsoons, that is 
from May to June and from October to December. Under wells and tanks it is 
sown ami reaped throughout the year. Only the ears of rdgi are cut as they ripen, 
and. being heaped together for tw'o or three months, the grain is beaten out mth 
sticks or trodden underfoot by cattle. It should be kept some months before 
being used. . 

. 4 i 4 AXFv 4 CrC'/?£S.— Incidental allusion h.as already been made to some ot 
the edible preparations of thi.^ millet. It has the advantage not only that it may 
be left standing on the fields till a convenient time for harvesting, but the gram 
- • • - - - - - witliout either 


ilnp^o^'es by being stored and may be preser\-ed for many years 


being attacked by insects or becoming mouldy The«e are circumstances o 
the greatest possible value, and have justified this millet being accepted as the 
most desirable for storage against times of sc.i.rcity and famine. It is moreover 
one of th© most productive of grams and one which will give a paying crop on 
soils from which hardly any other food can be obtained. It is essentially, 
fore, to large tracts of India, the staple food of the poor. and. though not 
by fastidious tastes, is nevertheless wholesome. The seeds are^ milled and 
“ tailings {the bran formed of the seed-coats) constitute an article of 
the very poor and one which is fairly largely” used in the jails of South ^ . 

[C/. Agri. Ledg., 1899, No. 4.] The husked grain is reduced to flour and 
into cakes or boiled into puddings (about the consistency of blanc-mange)- 
is often improved by being cooked along with one-third rice or eholatti ■ 
Church (Food-Grains of Ind.. 1886, 89) has given attention to the chemica c 
position of both the grain and the tailings of this millet. Lastly’, 
allude to a beer and spirit prepared from the grain. One of the - 5^31 

curious passages on this subject is that given by Baber (Memoirs, 2S3. Ly-i)- 
has already' been alluded to, but the Emperor's remarks regarding the ^^P, 
Sewad- Bajour and the neighbouring countries, who make a peculiar kina 
(or ht>er) may bo here quoted: — “There is a substance which they call ^ 
of the tops of certain herbs and of various drugs. They make it round like , 
and then dry and lay it up. This kim is the essence from which the are 

Many of the potions composetl it are wonderfully exhilarating, but ' ^ 
terribly bitter and ill-tasted. I had thought of taking this bttzeh, but, u 
extreme bitterness, was unable to swallow it : I then took a little ma')un. 
Emperor repeatedly refers to his special drinking-parties, held not 
on board pleasure boats, and the gusto with which he narrates his 
might easily enough have ^>riginated the English expression ' . ^eli? 

delibf'rate intoxication with huzfh (beer). Mr. (now Sir Arthur) 
me that hiizah or huza is Turkish, meanirg? a drink prepared from c 
that it had been adopted into Persian with the meaning ale to 

( Trnrrl'^. 1757, 407) says : “ Besides the use that is commonly made 01 
fee<l their cattle, the Egyptians, after it is dried and parched, make a e 
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intoxicating linuor of it, called bouzah, tho sumo, probably, witli tho tnnos 
krithiiios of the ancients. This is ve^ry cupiou'^ly drunk by tho lower rank of 
people.” (See remarks regarding hozd and tnura under Cannabis sativa, p. 257). 

In the Jlaratha country the foriiK'nteil lirpmr of it/- is called bojcih or 

hojal'i, and lOU \ears ago it w<is pt'rh.ip.s nion' exten'>i\'t*ly made than to-dav. 

Hove [Tours i)i Lnijaru', rfc., l*S(, 21) '^jieaks of the adulteration of moicra liquor 
with ifoiufs root. The Inpiorin (jne-^tion may have bei-n tlie 7 afirim (i.’/eusinr), 
or ol Course it might iiav(‘ l>een luuhtiu ( which Ho\'t* in another passage 
calls inamra. In Kunumn it is called daru (Eassia, Sf‘e p. IIU). A similar bt's^r 
is macio here and there all over tlu' Indian area of r:fvnt-ini‘, ami througlutut 
the Himalaya from Kasiimir to Sikkim. It is, however, di-^placed in Assam and 
the Naga hills by tho beer made iroin • oij- [dzu, soo p. 3tH>), also more recently 
by European Malt Liquors (see jqi. 7.57-.S). 

Area, Yield and Trade. — Tlie total area for all India devoted to this Total 
crop averages from 51 to fij million acres, ot which nearlv two-tUirds are in Hroduc- 
South India. It is possible that veere returns for llvderahad (Deeean) and 
other States (not at ]tre.^ent ohtainahle) added to the returned area, the 
grand total would not be far short of acres. The viehl is variously srs-on ^rlUinn 

stated at from 5 to 10 or more maiinds per acre. If a vield of 400 lb. 
he accepted as a safe mean average, expresseil to the estimated acreage 
that would show an annual production of 25,Ot)0.<HX) cwt, of edible grain Twi'iity-rivo 
--a by no means iusiguiticant item in India’s food supply. To South 
India, which approxiinatclv consumes two-thirds of that amnunt.it is an 
exceedingly important article of diet. There is no mention of this millet 
in the foreign trade of India, so apparently the protluco is cntirclv consumed 
within the country. 


ERIOBOTRYA JAPONICA, IJndh: FI Br. Zmf.. ii., 572; P.-E.F.. 
Firminger, Man. hard. Ind, (ed Ce.meron). 25<) ; Ros.\cf;.i:. The loquai 257. 
or Japan Medlar. Loquat. 


A tree indigenous in China and .lapan ■ cultivated in N'erthern and Eastern 
ndia. and. like the htr}ii and other Chinese jil.mt-. is most sneer '^fully crown m 
As^m, The fruit is much appreciated and comes into season about the middle 
0 March, and may be purchusi'vd almost cverv where in Indie, for six weeks or two 
months thereafter. 


ERIODENDRON ANFRACTUOSUM, Df. ; FI Br. Ind.. i,. D.E.P., 

350; Malvace.e. Thi^ i'^ the WTutf Inilk-cotton Tuke. the Kapok Tui'.h ' AL , 258-64. 

of the Dutch, and in ludui is the saud SimaK kiifau. hatain, ■^hani- Kapok. 

€ula^ katsaiva) . ilaran,. baraqa. pm*. Zr'./u*//u, dddt nnira, ]>a)na, etc. D 
a moderate-sized tiec bniK* plcuilul m >ome ji.irt- ot ^Ve^tern and Southern 
ndia and Buiina. but tloubtinlly indig<mou^. L.irgclv jihuded around 
'diagos and teinpic'. and if a demand aro-c Mr it, of -nfileicnr iinporfanee. 
hs production might be ureatlv exten'lcd. 

History ^.Ijucbus Bnntms iSr.t. tt Mf<L lurl. Or., in Ind. Jdtri. rr 

^ at. ct Mtd., In.jS, lo,>) wu-’ jitwliup^ the c.irh<*-..t iiutlior to laniro and dnpcribc tlu-i 
ree, lived, in Lkil.ivia m lb2U, (nit it n‘»t <juite ekvir whf*i}it*r Ahir 

i-anoj€rn {which he identities wnli th'‘ Go.'^satnpincs ef ITmy (bk 12. i-h. M. 
tlj liiwi be.-n seen by him in the Malaya ..p m India. His ‘eiiLTaviny timuLrh 
quaint, {•., unmistaka})Ie. but be d^-erilM.*- ihe tnv ?o minut'dy that wufiout hi< 

^re e\ en, there wouM be litUe riidicuit y in ideiitifyiiic tlie pl.iut as i»ti. 

GO dong pods produci' wool that cannot be can led a^ it is too short, but through- 
ut ndia it is sought for as a, material with which to stutt couches and rushion''. 

13 in pas^sin::: worthy ot remari; tiiat Bontins makes no mention of the tru »3 
at red—ilk-cotton tree, ’ooth nf which ho must liavo seen in India 

least. From this it may be inferred that tho Abnr Laniq^.ra %vas a 

m^-inn tree. Rhoode iHort. M,d , lr,s2. lu.. tt 4U- 5i) gives a sketch of it 
G unlike that of Bontuis. but his ether pictures might U- described as quite aa 
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fTnod a-' nuuu otlier-^ jiroduced u]) to two centuries latter. He tells us that it 
oeeurs o\'erv wliere m ^bilabar aiul bears fruit in Jciiuuiry and February and puts 
on fre^h leaves in March and April. Hence if it be not indigenous to India it 
must have been introduced a.t a very early dato. 

Properties and Uses. — From the hark ii medi<-in«il (tUM is <')btainf'd ; tliewood 
is employed as a Tanxixg material for leather, and from the hark an inferior 
hast Fiuni: is sometimes prepared. The seeds yield 2S per cent, of an Oil that 
much resemliles <‘otton-seed oil, and the cake is found to be a highly beneficial 
c^ittle food. The oil is used m Holland a.s food and in tho manufacture of 
soap. It dries more rapidly than cotton-seed oil. The Wood is of poor 
quality, and is only of u-^e in the constriu'tion of toys. But interest in the 
plant may be said to be concentrated in the^FLoss or Sii k-cotton obtained from 
the fruits. Tins is known to commerce' as k(tpnk. a I>utch-!Malav word derived 
apjiarently from the Sanskrit hu-f/dsi ju'-t as the ino'^.t L^cnt'ral Indian name for 
the tree is hutdin. a word derived from tho Arabic k(it>in. and thus its names 
sugkrest the similarity of the llo-s to cotton. Gamble {quoting Tninen) very 
properly remarks tied tlie Inpoh cotton i'^ obtained, not troiii the testa of the 
seed but from tlu^ wall ot the capsule. 'I’liis is perhaps more tlian a botanical 
peculiarity, and doubtless accounts for some r)f the charac-teristics of the floss, 
which is u^6d in natiu\> as a packing luaterud for tlie seeds, but is net, like cotton, 
formed from the seeds tliemselvcs. Kapok i,s of better quality than the corre- 
sponding cotton of R 0 Hitha B as it is more ehustic. and wdien used for upholstery 
is less liable to knot. Both Bontius and Rlieedo (as already sliown) mention that 
the cotton is used in stuffing couches and cushions and is held in great esteem 
because of its boftrie.ss. RiuapluLLs {Herb. Amh., i.. UtO, t. 80) tells us that in his 
time (IToO) the tree was very aliundant in Jav.t and liad been carried from there 
to most of the Malayan islands. He furtiier remarks that although the fibre is 
too short to .spin, it is largely used for filling cushions and has tho advantage of 
nob being, like ordinary cotton, easily roll<*d into balls. During the Colonial 
and Imlian Fxhibitioii of London (188.5-0) J sliowed samples of Indian 
and otliLT silk * ottons and urged the' (hums of this particular fibre to attention. 
It 1 *-! only witlun the pit-t deejuh' <*r that tin' subjf'ct seems to have attracted 
the riotico of Indian mcrcliants as being soun-thing mor(> than a curiosity, h 
would liiu.s almo-t seem ns if tho plant had bcon in India more lughly esteeniM 
over two centuries <igo than to-day. And it is ])n'cis(‘ly in upholstery that 
tho fibre ha-, in Europe enjne int(* proiuincie'c. Fairly largely (?xported^ ironi 
Java In 1808. forexauqilo. tlie traffic came to bale^, and in 1901 

bales. Of the la''t -mentioned year's con''igiim(‘UT'. 4o.ti.*U bales went to Hollan , 
‘23,192 bales to Au.slralia, and .5, .300 fiales to tho I'nited States. The suppv 
received by Holland in 1903 w<is -51,918 baic>. ('oylon would also appear to 
have commenced to export this fibre. India exports none, and the local deman 
even is insignificant, Hotufntjc floss (see p. 108) taking its place. 

According to some WTiters the increasing demand for this floss in 
necessitates belief that it is being used for textile purposes. But it is too - 
light, smooth and slippery to be easily spun, unless used as an admixture 
other flosses. It is reputed to be employed in Bordeaux for the 
soft non-conducting felts. Attempts have unsuccessfully been made to 
it with the fur fibre of the coney and hare, in the production of the nap 
silk hats. The Kapok Supply Company of London announce that is 

using it very largely in the construction of life-belts, lifebuoys, etc., and tha 
regarded as su[>enor to cork or hair since much more buoyant, softer and 5 
Life-jackets ni*iy be padded with kapok and rendered waterproof by being 
with waterproof cloth. It is, however, as already mentioned, in iipholsterj ma 
that kapok has found its most important use. It is largely worked 
cushions, pillows, cliairs, bedding, etc., m Holland, (Germany, 

I'nited States, but only to a comparatively small extent in England. 
purpo.ses its non-hygroscopic character, its softness and resiliency mn 
peculiarly suitable. It is also less absorbent, loss liable to harbour msec 
can be sterilised by heating at least three times without being seriously 
With so much to recommend it. the apathy preserved m India is remarka 
there is this to be said as pos-^ibly explanatftry, viz. that s(.) far 
has fetched le.ss than that <jf Java. This is by some believed to be 
tiv'e methods of cfdlecting, cleaning, packing, pressing, etc. ; by otliers. an( P 
with greater reason, as du<' either to cliinab> or -^tock of 

tho opinion advanced by some writer.-i (in tlio Indian press particuia .) 

o'il 
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kapok is but aDutch naiiw for the well-known sonal tlio flu-'', of Mttnnha 

— is quite err<incons ; the lloas of is far suponor to tU«it of fiinnua v, 

and the two iiinst nevor bo confu''Otl with t'aoli <»th'>r. Tlit' host of Ja\ .i 

kapok are said to fetch from 7</ to pt‘r Ib., tiio Indian not iniich inoro tli.m 
half these sums. The double profit of llo-^s and oil-s(‘ed diould make the cultiva- 
tion of kapok profitable in all hotter moist tracts ol [luh.i tlnit p().^.-c>s an insular 
climate. The subject, is btamt Mj^onuisly taken up in both tlu‘ French .nid 
(Terman colonies, and is well worthy ot special con-^i<l«'rat loii in liulia. [('f. 
Watt, Select. Rcc. Govt. ItaL, ISSH, ; Moodeen Slicritf. M<it. M> d. Mn<l , I SU I, 

66; Cameron. For. Trc(s Mif-sorc andCoonp 1<S04, 30-1 ; M(»rris. Keir Hull . 1H06, 
204-7 ; also Cantor Lert. in Soc. Art>i, ISO.7, S07 ct .^cy. ; I)o<li;(>. I'srjuJ Fibre 
Plants of the World, JS07, 160 ; Gamble, ^fan. Ind. Tunh..., lOlt’J, 01 -2 ; d’albot, 
List Trees, etc., 1002, 10; Hannan, Textile Fibres of ('uniin . I0(t2. 71 ; Cooke, 
FI. Pres. Bomb., 1003, i., T2L; VViesner, I)}e. Rohst. ib s Jdlan'.rnr , i., 204-0; 
Perrot, Prod. Bombax ct Kapok, in VAqri. Pnit. des Ibii/s (daiuds, lOOo. v.. pt i., 
22-30 ; Hanansek, d/?cro. Tech. Prod. (W ini on and llarlvu’. traiLd.), UM)7, fiS, IStiS. \ 

ERYTHRINA, i.hni. : FL Br. 7/n/.. ii.. ISS IH) ; Lkulminos.k. 
A genus of trees witli prieHy Lrd,n( hes, l.irge piiuiate H-toli;ite stij)ellato 
noii-glaiiilular leaves and eonspicuous ra. t'liies of jiapilionate flowers, 
the petals 1 ) 8111,0 very unerpial so that the stamlani is much thi‘ hivt'est. 
There are some seven or eight spe.-ies iiijigeiioii.s to India anil widely 
cultivated remote from their truly wild hahit.its, Thev are the ('oitAi- 
Trices (or Mochi-wood tri'csof Madras), the pnrip/n of tin* Sanskrit, and 
their geuerie veriiaeular name is wnwhir or iitadnr. 

E. Indica, Lamh : a native of Bengal near the sea, cuUivut*'d elsowhen' ; is 
the pdlito-mandar, paringa, etc., and may be rccognGcd by its blackish prickles. 
Perhaps this is the species Hgured and de^Tibed hy Bontius (in Piso, Ind. L'tri. 
re. Nat. et Med., Lkjg, 13 j) in 1020. E. lithosperma, 8'uiiii-. !•> a iniliv*' of Burmu, 
Java and the Philippine IslaiKK. A f.iv<'urit<* with s«nno of the coffee planters. 
It has large broad leaves and is often ahno.>t d“voiM of prickle-j. E. suberosa, 
fbixb . is a native of the more interior tracts. It ci'.ar<i<-U‘ri'-e< I by liaving a thick 
corky bark an<l is the pdngrd (or pdngdni), leandal, nmni, etc. 

These and other species have fnun th*-* mo-^t ancient nme-N been eiiiplo\crl in 
Indian agriculture as shade-trees and as support for cUmbiug plant - j. The bclici 
is universal that they exercir^o abentdituil luilucii'-e on tlw --eik th"iu:U the t"\- 
planation oi this circumstance, like the einjiloyuiout of I'lowr in ICurone. rem.i iiicd 
inexplicable till the dHCovery had been made of th<‘ v<duo ot liv* root tubercle^ ui 
these plants in harbouring nitrogen-foediiur bacteria, 'i’lio following crops may 
be mentioned as those specially uoteil in win* ii t!io-5etree^ arcu-<cd— irfc»r palm 
(p. 84), < o/Tcfr (pp, 370. 3S3). Popper-vine (p. >^ 0 '*), and Tea (p. 22H). [Ct. Agri. 
Journ. Ind., 1007, li., pt. I, s3.] 

ERYTHROXYLON, (Anti, ; Link.k. A gcuu^ ol shrubs or 
trees of about fifty species, natives of warm countries, six of wbuh an; 
Indian. 

E, Coca, Lam, ; l)e Uiindolb*, Grn/. ('nft. Planis, iod ; Wardeti, 

ErgthroxgJon (froirn in India, Jonrn Agn.-Uort. isac,, viii.. n.s.,1-7 -dl; 
Hooker, Bot. Mag., 1891, 7334 : ('(it. des PL Et on. pour Ifs ('ohoi., "IMlort. 
(dolon.d^ lOiXl, 78; Rusby, Lfingg. Car. and Chem. tfaz.. A'ov. I9Ut> ; 
Croomshj Pharmaernt. Journ.. fi; NieholU, Te.rthool Trop. Agn., 

J802, 234-7; Hmize, Lns FL Indust,, 1895. ir.. 251-5; Wdigiir, I'orip 
191J7, 75, 109, etc. This is IouihI lu various part', of South America, 
but accordiuy to De ('andolle indigenous oiilv to Peru and Bolivia. 

Introduction into India. — The Coca plant was iiitrodae^*d into Ceylon from 
Kew ill 1870. At n conimitteo me»-tiiig of tin' Avri -Hortif ultural Societv of 
Madras in May. I87h, a kUter wa-. riMd trom ^Ir. .lo'^cpb. Stov. u-on in which he 
sugge<;ted the propagaten of tin* plant, m view of the proirabslitv nt it- becoimug 
tui iiapoitaut article ol commerce. So stop<, howCAcr. were taken tiil 18S5, 
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Cultivation 

when, owing to the discovery of the value of cocaine as an ana'sthetic, the demand 
in Europe fur the Coca leaf was rapidly increased. About tlien the Agri. -Horti- 
cultural Society of India distributed youne: plants from their Calcutta Gardens 
to the various" tea-growimr districts, anti m tho same year the Government of 
India addressed the Secretary of State for India, with a view to ascertain the 
method of preparation of the le.if as pursued in South America. 

Cultiva- Cultivation . — Various attempts have, however, been made to grow k. vota in 

tion. India. Those in the Sikkim (Cinchona plantations) were a failure, but on the slopes 

of the Xilgiris and other parts of the ^Madras Presidency' tho plants have thriven 
much better. The '^lightest dcgi’ee of frowst appears to be fatal, and for this reason 
culti\'arion on tho higher Himalaya has been abandoned, but at lower altitudes, 
from about 100 to 2,000 feet aliovo sea-level, more encouraging results have 
been obtained. It is said that in Assam and Sylhet the plant has been grown 
satisfactorily. But it is acirmed that several species, besides the one here 
specially indicated, are employed as sources of cocaine, in addition to not a few 
Tbp Lnves. well-recognised varieties of tho true cocaine plant. From the leaves the crystal- 
lisable drug is obtained. Some of tho species contain a large quantity of the drug 
not in a crystallisable form, and m consequence are comparatively valueless. 
It is, therefore, essential to obtain the correct plant, and to know whether the 
climate and soil of a proposed new plantation favour the formation of crystal- 
Cry^uni^able lisable cocaine. It i.s usually atHnnetl that for that purpose a rich and light 

Cocaine gQp jj; required. In other words, the plant is grown most successfully on well- 

drained moist loams, rich in humus: but as it exhausts the land, manuring 
Tu-o Forms. is necessary after heavy cropping. There are said to be two chief varieties, one 
■'vith small, tho other witli large leaves. These may be raised from cuttings, 
bub if culti\'ated to any extent, seedlings should be produced in nurseries and 
tho young plants put out into tho fields wlion from 8 to 10 inches high. A 
writer in the Journal of the Agri. -Horticultural Society of India urges the neces- 
sity of a liberal supply of water to aid m germination. High rainfalHs essential 
Hiuh Eaiufall growth of the plant. In tho Andes the only clnnatic variation is in degr^ 

of humidity, and it rains more or less every month. The first harvest may w 
expected eighteen months after tho time of planting, and once successfuUy 
estaljli^hed. the shrubs yield for forty years. 

Collection, Tho loaves are ready for gathering when tliey become rigid and break on 
Ace. bending. Two, tliree or oven four cr.>ps may be obtained m on© year from 

strong plants in rich soil. The loavo'^ are picked singly, hut care must be taken 
not to pluck leaves nor shoots too young. .V dry day should be chosen for har- 
vesting and the picking should nob bo carried beyond noon, so that 
may bo exposed several hours in tho sun to dry. In India various 
Drying. artificial drying in tea-driers or charcoal chulas ha\e been experimentally ti^ 

Packing. The dried leaves sliould be put aside for a day or two, and then packed.^ 

best method of packing coca is to seal it up a.s soon as it is perfectly dry, m air 
tight packages, similar to those used for tea. Shipping should take place 
soon as possible, for the le.‘i\'os keep in good condition a much longer time la 
temperate climates than in tho tropics. Xo commercial attempt has as yc 
Separation of been made to separate the alkaloid and its salts in India, though repor^ 
appeared of the results obtained in the laboratorv with Indian leaf. 

{Kept. Labor. Ind. Mus. (Indust. Sec.), 19u0-l, 20-1), records, for 
results of his examination of samples from Assam and the \\ \Tiaad. I 
found that the leaves rapidly deteriorate if kept for any length of time, m 
especialiv if miperfectly packed. ^ . 

^fedicine and q’lie lea\'es have the proj)erty when masticated of communicating a ^ 

Chemistry. able sustaining power, due to their containing cocaine. On this 

are chewed by the Peruvian Indian, and are to him what hctcl pan is to the 
ka'Vi to the South Sea Islander, ami tol).u*co to the rest of mankind. Bo 
jMkaioi'is. alkaloid and Us salts are stimidant and restorative. Injected hypoderm^ ^ 

An.p^tho'^i.i. or painted externally, they produce local anaesthesia, and are 

minor operations, particularly in ophthalmic and <lent.il surgery. H'* empio, 
in this form wa.s first reroinmendefl by Dr. 0. Koller of \'ienna in 1884. 
ane-sthetic action was kno^'n twenty years previously. [C/. Kew nu •» 

1-1.3 ; 1894, I.il-S ; Pharwacog. hid., lS'.t3, iii., 131-4. app. : isx.. 

an<i Cohn. Druggist, 1001. xl.. 413; Lenton. Pharmactut. journ., 

390-1, 420-1 ; Garsed, Pharmarput. Journ., 1903, Ixxi., ”84— 91 . ^ 

('of'ft and Coming Habit, Lerturr in " Stafrsman, " Feb. 19, 1904: oi>^ 0 .] 

Aikahids, l9o4, 232-7 ; White and Humphrey, Pharmacop.t 1904;, 
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Trade and Cocaine Legislation . — Tho records of the traffic in the drug are very 
meagre. The world’s sTipply comes chiefly from k>i)uth America, but recently 
Ceylon has begun to export a small amount. India is thus mainly iritfresled in the 
import traffic, and the reprossivo measures of tho Govt'rnuu'iit. The cpiantity 
imported was returned in the olticml statistics for the lirst time in Ih03. when 
it amounted to 1.400 oz . valued at Ks, 18,44*2. In 1004-.") it w.J" .'),431 o/ 
(Rs. 59,916), and in 1906-7, 1.771 oz. (Rs. 10.990). Hooper ha.-, published a 
graphic sketch of the growth of tho Indian habit of cocaine indulgenct' 4’his 
has also been fully discussed by Dr. K. O. Bose and oth<*r writer-^ Med. 

Oaz.y Oct. 1901 : ^larch 1903). The Bencul habit seems to have origin.ated 
in Bhagalpur, and spread to Calcutta. Shortly after it was carried to Jtoinbay 
and Rangoon. So rapidly and alarmingly was this new vice hiMiig taken 
up that the Government of Bengal, with most praiseworthy /oal. in which it 
was also followed by tho other Governments and Admini''trat loii^'. athipted 
repressive measures. In a notification of October 24. 1900. <‘o<*.un(' w.is in- 
cluded in the definition of ‘‘intoxicating drug.-'” In Februarv I9u2 tlu' sab- 
of the drug without a licenso hocamo illcg.d, A furtlier en.U’tment of 

December ], 1903, limit('d the amount that touhl be held or -old at one tune 
In consecpience importations that wonhl have excot'ded the limits of ])oS','‘--ioi\ 
were seized by tho Customs authorities, and retLirn<‘d to the countries from 
whence procured. It can thus be affirmed that a whoh*sonm clieck h.is been givcui 
which it is hoped may in time comnletidy reprf‘ss tliis most pernicious utilisation 
of an otherwise valuable medicinal agent. 

E. monog-ynum, Tloxh.y FI. Ind., li., 419 ; FL Br. Ind., i.. 414 ; 
Talbot, List Trees, etc., 53: Gamble, 3/a/i. 7nd. Tinihs., 

Tbe Bastard Randal or Red Cedar, dF'adaram, ndt-kd-deoddr. siinjudiccai, 
Banmanatln, thasadaram, chenihullehan. hnuulp, huh. harunikumnra. 
pvadali, Jcumhiduhnj, devaddr^i. adn>'iq6rdnta, qathiri. A shrub or small 
tree found in the dry forost.s of the Deccan. Karnatak and Cevkm. 

The wood is said to yield an Oxl. used us a preservative for N.itive buals. 
It resembles tar. »ind is known in Coylon under the name of dunundc. It is 
C'xtracted by packing pieces of tho wo(mI in an earthen pot inverted ovt*r a 
similar pot which is surrouiidcxl by lire. 

As a Medicinte, }*Ioodeen Sheriff {Mat. Mtd. M<id , 73) de-scnbt's the 
plant as possessing stomachic, diaphoretic and i-timulaut diuretic properties. 
In several parts of India the leaves and fruits are used as foo<l m time-^ of famine : 
in fact they might almost be said to be regularly oaten a-x a greim vegr-tabbv 
It is reported {hid. For., 1900, xxvi., 619) that <luriiig a recent r.unme in tlio 
Mysore Province the leaves liad i)een largi-ly eaten by the poorer x la-^'-i 'The 
time for gathering varies from June to Deotunher. Th»'‘y arc* boib d .md uu.xed 
with salt and chillies. Dr. Bidio .suggested that “ probably the leave- (‘•.*ntain 
some principle like that of <>><•#♦,” but specimen^ annl^^o(l by the Govera- 
nient Quinologist in Madras w»‘re provecl to have no ana‘Stht*tic prop“rry, hut 
to possess a bitter tonic principle which might servo to mitigate the p<ings 
of hunger. [C/. Cameron, For. Trees. Mysore and <'c-or'/, 1894. 44 : Bi<C(»e, 
Hyderabad Trees, IS95, 6; Ind. Pharmacol, 1896, 55.] 
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EUGENIA, IjIiih. This gemi.-. ot Myrt.\<’F..k iMiibrari's oviT 7ih) 
specie-s, 120 of which aro trees met witli fairlv plentifully in Imlia. .V 
few (such as the Clove, the Rose-apjile ainl the Jamaii-pluin) arc of 
cotibhlerahle iinjiortancc. Most modern botanical xx'riters break up that 
'■ast assemblage of plants into throe genera {or sub-uencra) under the 
names .fatnl.osii. Xi/zi/i/iinii and The Ic-s important 

Indian species may be disposed of at once and the major piortion of 
the available space devoted to the clove, which althouuh not a native 
nf India, is nevertheless traded in all over the country so uuivers.illy 
as to make it one of the most important of siiices. and one which 
the future may see produced verv much more largely by Indian 
planters. 
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Varieties. 

Wine, 

Brandy. 

Medicine. 

Siltworms. 

Timber. 


Sacred. 


E. (Zyzyg’ium) Jambolana, [jit)/.; FI. Br. bid,, ii., 499; tlie 
i^liU'k Jaiiiaii-piLHu, jdmhu, td/tnin, jam. jdmhuL Jcuda, naval, 

neraJc. Zfhri. ihahj/rhtfH. etc., aud iierut-njara. according to Rheede [Eort, 
MaL, 1676, v., t. 29). 

A small evergreen tree met with throughout India and Burma, ascending 
the hills to about h,000 feet. Is chiefly found along river-beds and is specially 
cultivated for its Fruit in gardens {topes) and in avenues. There are several 
varietie.s that yield much better flavoured fruit than others, but as a rule it 
is astringent, and only serviceable when cooked in tarts and puddings. In 
Coa a wine is prepared from it, and a spirit {jamhava) is spoken of, by recent 
Sanskrit authors, as distilled from the jnmhu. Some years ago brandy was made 
at Monghvr from the fermented fruit. The jr'man is extensively used all over India 
m the manufacture of vinegar (•=ee pp. llOfl 10). Recently attention has been 
directed to the See]>s as a cure for Diabetes iMellifus (Christy. Xeu\ Comm. PI. 
1893, Xo. 8, 77 : Pharwacotj. IneJ., ii , 25-0). The tasar Silkworm is said to feed 
nil tlie leaves of the tree. The Ti?.iber i.s fairly durable and is largely employed 
for building purposes, for agricultural implements and for well-work, since it 
resists the action of water. It give.s a good fuel. The jumhii is one of the 
trees held in veneration by the Buddhists (Monier Williams, Buddhism, 576), and 
is often planted near Hindu temples because regarded as sacred to Krislina. [C/. 
Baber, Memoirs, 325 ; Garcia de Orta, Coll., xxviii. ; Linschoten. Voy. E. 
Ind. {ed. Hakl. Sue.), ii., ‘20; Taleef Shercef (Playfair, transh), 65 ; Buchanan- 
Hamilton {Btnt. Acr. Dinaj., 156). etc.] 


p.E.P., E. (Jambosa) Jambos, Linn.; FI. Br. Ind., ii., 474. A small 

ui., 287-8. tree cultivated here and there thiou!;hout India, and probably wild in 
ose-app e. Eastern Bengal and Assam. The Rose-apple, qnlab- jaman [i.e. rose- 
jaman) and nnii-schamhu, accorihng to Rheede [Hort. Mai., i., t. 18). 

This fruit IS met Mitli throughout Northern and Eastern Bengal, Assam, 
Manipur, and the Naga hilR, and has in these countries all the appearance of 
having been long acclimati.'od. if not indigenous. The Fruit is produced during 
the rainy season, and is about tlie size of a small apple. By many persona 
it IS highly esteemed on account of its dolicato flavour, but is not juicy enough 
to be tt universal favourite. The tree is very ornamental, and is often seen^in 
gardens even where the fruit is not apprei'iated. [C/. Boym, FI. Sin., 1656, 
pi. F. ; Buchanan-Hamiiton, l.c. 190 ; Robinson, Disc. Acc. Assam., 1841, 43.] 


D.E.P., 

iii., 288. 

Malay 

Apple. 


E. (Jambosa) malaccensis, Linn. ; FI. Br. Ind., ii., 471. The 
Malay Apple, the kavika tree, malaka jdmrul, arid malacca-schamhi, 
according to Rheede (Hort. Mai., i.. t. 17). 

A hfindsome tree, native of tho Alulaya but cultivated in Bengal, South India 
and Burma on account of its fruit.s — which are largo and juicy, though rather 
insipid. [Cf. Garcia de Orta. Coll, xxviii. : Acosta, Tract, de las Drogas, 1578, 
2t)8 ; Linschoten, Voy. E. Ind. (ed. Hakl Soc ) ii , 29 ; Forster, PI. 

17S(), 3(i.] 


D.E.P., 
iii., 289. 
Eai-jaman. 


D.E.P., 
ii., 202-8. 
Clove. 


Europr-an 


E. (Zyzyg-ium) operculata, Eoxb. ; FI. Br. Ind.. ii., 498. The 
rai-jdtnan . paunan. kiiimoni, jiinsonq, hoda jam. 

.\ moderate-sized tree of tlie Siili-Himalava from tlie Panjub to Assam, Oris^ 
-V. tircar-., Burma and Ceylon. It yields an edible Fruit which ripens towaw 
tlie end of tlie hot weather. It is a valued tree in reelothmg the grassy banks 
in tlie .taf and mixed forests, c'sjieci.dly of Xorth India. Tlie Ti.MnER, while no 
.IS good as jr'minn, is employed for budding and in tho construction of agricul- 
tural implements. 

Eugenia caryophyllata, Thunb. (Caryophyllus 
tieus, Linn.); Woodville, Med. Hot., 1810, iii., 5.88-40, t- 
Simth, AV-w' Cyrlop.. 1819, vi. : Hooker, But. Mnq.. 1827, nil. 

.lamhom cnri/opl/f/ll>i.s. Xilz.. Etiuler and Prantl. Pfitinzenjam.. 1893, lU" 
pr. vii., 85, 

History.— - LIk* name t'lovf' denotes it'4 resemblance to a nail ^ 

clan, (Sp ), (Fr.). nCkfn ((ierm.), and mekhak (Per.-..). In later SaiwKn 
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is lavanqa. F. W. Tliomas (uhuin I li.ul the jileaf'Ure t)f coii;r.ult iiii: on 

tlussubjo<‘t) leils tne that the earliest ofeiirreiM'o of tho name is, jn tlie lianioj/dtui ; 
Charaka is the first inedical writer who ulliules ti* the clove. But the word 
lavanga has passed into most of the more recent languages of India, ainl ho- 
coino lawangdy laringa, lahang, laung, lawfa, long^ raung, etc , tlius showing a 
common source. Mr. Thomas, commenting on the possibility <>1 Idvanga being 
a vSansknt word, says, “ I should think that the oluuico of its being Malay is 
the greatest. It has a Tlalay appearance. ... In Malay hunga liii-(nu/ is tlio 
term used, hangn meaning gay or variegated, especially a llower. Lurang liy 
itself seems to be used for ‘ maco.’ [C/. Keinwardt, Htis in den Indischen 
Archipel., 1838. 405; Uhlenbe<'k, Sanskrit Eigmologi/ ; Enei/clop. van Xeder- 
landsche Indie.] But, in a<ldition, tho ch)ve bears in South India the names 
hrdmbu, karrimpu, etc., words wlihdi Dymock {Mat. Med. 11'. Iinl.. l^sSa. 3'J8) 
suggests may have been the source of tlu' canjaphijllon But it is probably 
more safe to assume that these South Indian name.s were <lcrived from the 
Ureek, through the Arabic karanfal. The Tamil name for 4 innmmtuiain 
teyiunivatn is lavaiiga., and Crawfurd {Diet. Ihd. If'lands. lsr>»k lila) gives that 
as the Borneo name for the clove-Viark — a species of Ciniuimoii. In aiu)ther 
passage (l01-*2) Crawfurd observes that htuang is a name u-ed by the Malays 
for the clove, but brought to their country by the tr*idcrs from India. Another 
name for the clove (in tho Malaya). )»e says, is gaumtdL a word which Prof. 
Wilson, it would seem, translated “Cow's marrow*’ and rogarded as of Sanskrit 
origin. 

The Clove thus bears no undoubted Indian aboriginal names, and was 
probably not known in India much before the 5th century. The clove is not 
mentioned in the Feriplns (63 a.d.) among c<»mm<>(Uties carried Irom India. 
There would seem, moreover, no doubt that it is the cari/o}*hijllon of Paulus 
•Hgineta (Adams, transl., 1847, 160) — a Greek physician who wrr)te about the 
close of the 6th century .\.d., and who speaks of the spice in such terms as to 
imply that it was well known. Passing over several centuries, it may be observed 
that Caspar Bauhin {Finax Theat. Bot.y 1023, 410) was correct when he pointed 
out that Serapion was m error citing Galen. The account of the gariofdus given 
by Serapion (IHh century), Avicenna (lOth century), and by other Arabs is 
literally transcribed from Paulus. 

It IS a well-established fact that the Chinese traded with Ainboyna and India 
at a time anterior to any definite knowledge of the?*e countries being possessed 
by the inhabitants of Europe. The Arabs also had a direct commerce of their 
<)\vTx with India and the 3Ialay Islands. In eotiaequenee variou.s eomniodities 
’'dme to be known to the Indians, Egyptians, Greeks, ete., at earlu-r dates than 
might be otherwise easily accounted for, and mon?over were sometimes sjmken of 
Chinese, Indian, Ethiopjian, Ar.ibian, etc., in con'-equeiiee of tho luaii'iiality “f 
the traders, rather than the countries of Mippiy. Hence very ^lu-s^ihly the '^tate- 
luent of Paulus eEgineta (and of nutst of the early writers) that lIuvo.- “woio 
brought from India.” As a nnittor oi fact the clove own down to the present day 
^‘Hn hardly be said to be .systematically cuitivate«l .inywbere in Imlia. Marco 
Polo {Travels, 1200 (ed. Aule), li , 217) t'peaks of the doves of Java, but liis 
observation must be interjireled to denote the extensue tratUc that evtm in 
his time had been established, since thedo\odid not tlam grow in that island, 
harbosa {Coa.'its E. .4/>ica and Malabar (ed- Hukl. 18oc.), 1S4. 210-20) visited 
Walabar and the “ spice isles." and wrote, “The clov'c grows in th<‘ island.s called 
^h>liiccho, and from tliese it is brought to Maluc'Cti and thence to Gaikut, a country 
Malabar.” 8o .igain, sjieaking of Pegu, ho remarks then' is iiuidi trado in 
’^h>v'es and mace and other ('liineso gooils. Varthoma {Travels, 1510 (e«i, 
Hakl. Sof.), 245) also visited the ^Moluccas and gives a tlotailod desi*riptiou 
'•t tho clove. Pigafetta mvestigatc'd the clove plantutiems of Molucca in 1512, 
Hnd wTote a full account of tho methods of cultivation and m.mufacture of tho 
■'Pice. Gan-ia do Orta, wlio as in India fnun about 153.5, and imbli-.liod at 
bya in 1563 his < 'nllaquios dos Simples, etc., says {('oil., xxv.) that the pos>e*^.,it.n 
the Molucca Islands (mid thus of the clove and nutmeg tmde) was the cause 
"t the war between the Spanish and the Portugue.-^e. But it would be ab'>urd 
ti' believe that cloves were not known prior to the di-istvory <»f the Moluccas. 
Ihw price of (;lij\'cs is stated in the A ui-i-Akhari, a w'ork written in Agra (15hn), 
that they were hy then regularly kniAvii an«l traded in oil India (Ihoch- 
transl.. U4). Lin.schoten gives an exhaustive accounr of the ~jace about 
s^trne date, and t^yranl (IbbU al^u described it. In lbU3 the East India 
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Company were trading m cloves (Hirdwood and Foster, E.I.C. First LeUer 
Book, 3(5), and a little later we read of the cultivation being rapidly ex- 
tended ail over the tropics. Rheede does not. however, apparently describe 
the plant, so that very possibly it was not being cultivated in India during 1686— 
the date of his great work — the Hortiis Miiloborims. Aljont that time, ho^r* 
ever, tlie spice was an important artn lo of trade with India. Tavernier {Travtis 
-Ind., 1(576 (ed. Bali), ii., 17), for example, discusses tlv' Dutch monopoly 
and the clove traftic of Surat. [Cf. Acosta, Tract. <’c lati Drofras. 1578, 3M; 
Thevenot, Travels in Levant, Indostan, etr., 16.87, pt. iii , 109.] 

Rumphius figures and describes the clove iilant [Herb. Amh , 1750. ii., 1-5, 
t. 1 ), and gives a long list of its vernacular nauies. He livctl and died in Amboyna 
and was, in all probability, familiar with every aspect of the clove plant and 
trade. TheChine.se, he says, called it thcnqloo (== .sweet-smelling nails); the 
modern Malay name is t»juyicke and the old Malay name hti'iuhvran : in Amboyna 
it is buhulawan ; in Ternat© hoholnwa, and m Tidor.i qomodr. Filet {Plnntkundig 
]Voordenboek) gives it the name bubolaira CTawfurd {/.c. lol) says. “ It is very 
difficult to understand how the chne could have come hr->t to be used as a condi- 
ment by foreign nation'^, considering the well-aM-ertaiin'd fact that it has never 
been used as sucii, and indeed hardly in any f>f lier way, by tlie inhabitants of the 
countrms which produce it." He tfieu pro<ee‘U to exjdain that the earliest 
names in the Moluccas for the clove are connected with the foreigners who came 
Ciiinese to their shores to procure the spicc. The most ireipient name, ho says, is cangkek, 

which lias not the sound of a native word, but is a corruption of the Chinese 
tkenfj’kia. There seems no doul>t the Chinese procured the clove from ite island 
home for several centuries before it luid readied Europe. There are records that 
point to this traffic as early as *260 b.c. Crawfurd, liowever, mentions none of 
the names given by Rumphius, but if tiies© be actually the local names of the 
tree they have not apparently accompanied the dove into the commerce of the 
world. Little astonishment need, however, be expressed at these names not 
having accompanied the clove, when it is recollected that it was not regarded 
by the inhabitants of the “ spice idands as of any value until the Chinese desired 
to bo supplied with the "little sweet-scented n<uls.” In that circumstance 
alone lay the intt?rest taken by tlio people of Moluccas in the plant, and “nail’ 
or *' clove " became its name in riKwt countri*'‘s. 

Sonnerat {Votj. iSouv. 1770 , lbr>. tt. 119-20) tells us that he found 

tlie dove being grown in Xew (.bune.i, and it is well knt>v n that in 1770 M. Poiw, 
of the Isle of Bourbon, sent ]M. Prevovt to Or.tiu in order to procure live plants 
of both the clove and the nutmeg. This cnter}wi'^e vas completely successful, 
and shortly after the plants floun-^lied so well in tUeir new home that seedlings 
M'ere sent to Cayenne about 1784, and in an im-reilibly short time the plantations 
were extended and doves regularly sent into market of such qxiality that they 
were pronounced equal, if not superior to those of the " spice islands.” >^ 0 ' 
shortly after the date mentioned the dove was carried to the M est Inmes 
(Dominica in 1789), in fact throughout the tropii-al world, and was even culti- 
vated by Sir Joseph Banks at Kew m 1797. It had been successfully accu- 
niatised in Zanzibar and Pemba. Migration Ijcca.me imperative, through t 
short-sighted policy of the Dutch, A\ho sought to secure for themselves^ ^ 
absolute monopoly m the workPs supply. For this purpose they ruthless y 
destroyed the trees in all the islands except tho^o specially set apart by them- 
selves fur clove-production. Having trampled oa the rights of the 
retribution became a natural consequence. It is not much to be wondered & • 
therefore, that when in time a more liberal policy prevailed, the new countn^tj^ 
clov'e-prnduotion liad so securely established tlicir positions that a restoram^ 
or concentration of the traffic in the original lunue of tho clove became an im 
possibility. , . 

Cultivation . — Cloves are the dried niiexpanded tlower-buds of 
tree. The corolla forms a ball ou the top between the four teeth oi ® 
eaiyx. and the stalk is the immature ovarv. They are at first green, 
turn yellow, and hnally bright pink or scarlet. In this last stage t e} 
are ready to be picked. If allowed to remain longer on the tree 
dowers expand, become fertilised, and the stalk of the clove thendeve^ 
into a succulent purple-coloured berrv containing one or two se ^ 

‘ iiuther Liuve.” Ihis is knowii technicallv as the ” mother clove.” These are sown 
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rich mould about 12 iuclies apart, and the Iro^hor the better, since the 
seed when dried soon loses its vitality. Tliev <ienninate within live 
weeks and when d feet high are transplanted from the nursery into ii n’C.i in a 
their final positions, 20 to 30 feet apart. The soil must be porous, well- 
drained, and consist of mould with a fair pro])urtion of sand. The plants 
will not thrive on clay nor pure sand, and mar.shy land is fatal. Even in 
the Malaya the clove tree does not luxuriate alike on all the localities on 
which grotvii, and seems to prefer a soil formed from volcanic rock (Craw- Vok.uio sail, 
furd, l.c. 101). In Pemba the soil most suited is a dark loam, having 
underneath a layer of dusky yellow earth intermixed with gravel, also a 
yellowish or reddish stiff clay {Keir Bull., 189;!, 17-20). Although indi- 
genous to islands it does not succeed well when exposed to the direct sea- 
breezes. It prefers confined valleys, though dense overhead sliade is Onattn.. i v.uir ri. 
highly injurious. Protection from high winds is essential, and a tree {jl 
hedge along the windward side of the plantation is very desirable. But 
in place of seed the plant may be raised by layering. Young branches 
laid across the ground take root in about si.x weeks. The young niyarmcr. 
plants should be transplanted at the beginning of the rains. Shade is 
necessary for the first two or three years, and watering occasionally is 
advantageous during exceptionally dry weather, both before and after 
transplanting. By the end of the third year the shade should be removed, 
and by the sixth the plants will have come into bearing and be in full crop 
by the twelfth. By 20 to 25 years they are usually too old to be profitable, 
though they may yield up to 150 years. It is accordingly customary' to 
renovate certain portions of the eistate every 8 years. In the Moluccas the 
trees are topped at' 8 or 9 feet, so as to secure low plants easy of being 
picked. Each tree should give about 0 to 7 lb. of dry cloves. The best 
course is to hand-pick the clusters of bud.s, but occasionally they are beaten 
off the trees and caught on cloths spread below, or the ground is swept 
clean, so as to allow of the cloves being picked up without being injured. 

Every third or sixth year a heavy crop is obtained, and now an, I again 
(especially if over-cropped or lujured) the trees bear ue.xt to no dowers. 

In the spice i.slaud.s the elove.s are sometimes cured by being smoked over Curing, 
a shallow wood fire, until they a'snme a deep brown (.■ohiiir. when the further 
drying is accomplished by the suu. Occasionally' the buds are .scalded in 
hot water before being dried. But if bright sunny days prevail artificial 
heat may be dispensed with and the buiLs sun-dried from first to la.st. The 
crop loses about 60 per cent, in drviiig. 

Nicholls {Textbook Trop. Aijri , 1892, 181-9) gives useful parti(.'ulars 
of clove cultivation. A most interesting and instructiv'e account of the 
production, manufacture and trade in this spice was also written by' Mr. 

J. C. Sawer in The Produce World {May 1896). Mr. R. N. Lyne of Uuuga, 

Zanzibar, published a valuable report on the plantation.s of that i.slaiid, 
now by far the most important single toniitry of production. [Cf. Irop. 
dgrist., Julv 1901, 11-2 ; iJer Iropenpflanzer ; Journ. Soc. Che>ii. [ndu.U. ; 

Pharmaceut. Journ. ; Chem. and Drwjij. ; Dipl, and Cons. RepU. ; etc, ] 

Uses . — It is needless to say that the clove, though not held in sucj 
high esteem as in former time.s. is still a spice of i oiisiderable i uiii- 
Kiercial importance. Oil of Cloves will be fouml dealt with in gn'.it 
detail by' Gildemeister and Hoffmann {Volatile Oils, I'.'tft. .512-8). Ir 
'voiild appear that it wa.-; tir.''r <li.stilled in the 15th century. The elove.s 
of Pemba are those chieflv u-ed fi»r thi.s purpose. Those ot Vmhoyna and 
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Reunion are richer in oil, but eonimaiid. as a spice, too high a price to be 
used ill distillation. The most expensive clove is that of St. Marie in 
Madagascar. Clove-oil is largely employed in perfumery. Its value is 
estimated by its eugenol content, which varies from 76 to 85 percent. 

Trade. — Zanzibar and Pemba yield four-fifths of the total clove- 
supply of the world. There is a small EXPORT of Indian-grown cloves 
from Madras, a circumstance that points to a certain amount of cultiva- 
tion. The traffic is. moreover, an expanding one. In 1899-1900 these 
e.xports stood at 118 lb. : in 1901-2 at 3, .129 lb. ; in 1903-1 at 12,5981b.; 
in 1901-.j at 25,537 lb. ; in 190.5-6 at 11,825 lb. ; and in 1906-7 at 5,173 lb. 
As compared with these records, the IMPORTS wore 7,815,486 lb., valued 
at Rs. 17,63,050, in 1899-1900: 6.983,582 lb., valued at Rs. 15,33,174, in 
1901-2; 6.659.913 lb., valued at Rs. 17.03,296. in 1903-4; 8,345,5211b.. 
valued at Rs. 22,01,424. in 1905-6: and 5.062.7821b., valued at Rs. 16.28,355, 
in 1906-7. Practically the whole comes from British East Africa, and 
is received br the town of Bornbav. There, is an increasing trade 
from Germany [I Colonies), which supplied 1,100,068 lb. in 1905-6 
and 798,851 lb. in 1906-7. The traffic with the Straits Settlements and 
China is insignificant — under 100,000 lb. from each taken by India. 
From the imports, however, are drawn the re-exports, viz. 1,000,000 lb., 
the major portion going to the Straits Settlements and China (Hongkong). 
India is thus once more a large emporium for the cheaper grades of 
clove, but in the opposite direction to its ancient traffic. 

EUPHORBIA, Th,n. : FI Br.Ind.. v., 244-66; Gamble, Man. W- 
Timbs.. 590-1 : Brandis, Ind. Trees. 557-8 : Prain, Beng. Plants, ii., 923-5. 
Euphorbi.we.e. This is a genus of herbaceous plants mostly, though a 
few assume the condition of useful hedge bushes or even small trees. 
There are in India .some 53 species : 7 or 8 only are of economic value. 

The English generic name Spurgewort denotes tiieir chief medicinal property 
but their greatest potentiality lies in the utilisation of thoir milky sap as a 
of gutta-percha. It will be seen from tlie lirief specific review that follows tna 
this subject has engaged .spa.smodic attention in India for the past century er 
more witliout any practical results having been obtained. Hooper (ffept- 
Ind. Mus. (Indust. Sec.), 1905-0, 28-9) gives the results of his examination ot 
latex of two species. TTiey yielded large quantities of euphorbium and resin 
boiling alcohol. Many of the species are valued as manures in the reclama lo 
of wa.ste lands. ,, , 

E, antiquoruin, Lmn — A small tree of the dry regions of India goner ^ 
Is often used as a hedge plant, and best known by the following 
in San-skrit, and in the vernaculars — nara sij or narsej, tekdtd si), tidhdra, * ' ' 
kalli, bonta kalli, tazaung, pi/athal, etc. Fryer {New .4cc. E. Ind. 

1672-81. 105) alludes to the Kitpit»ri>tn hedges of the Deccan, which doubt 
some e.xtent consisted of this specie.s. In .some parts of Eastern Benga 
Assam tlii.-- tree is almost sacred, and is supposed to protect the gardeM ar ^ 
which planted, and like r. nrrii/oitn . imn., has the merit, so it is 
safeguarding the inhabitants again.st snake-bite. Both are, in fact, sac 
Mansd, the goddess of .serpents. Deccan, 

E. neriifoUa, imn — A small tree wild on rocky situations in the 
West Coast and Orissa, but often seen under cultivation, especially m 
It is the mansd sij, pdta-sij, sehund, Ihor, nivariing, mingut, kalh, 
shazaung. It has a more or less eylindrioal stem (the allied form E- 

no*lAEl\ At'ifli -flutmi! nn niinierOU^ ^ ' 


Roxb . being four- or five-jingled) with stipulur tliorns on numerous tut^rc 
The Milky Juice of this as also the foregoing species is used medicin 
<n-,'r India ; it is purgative and rubefacient. Is a popular ^jtered 

and other cutaneous affectinn.s. Intern.ally the juice is usually 
along with other purgatives and .aromatics. In the Indian Forester G® ' j. jj,,, 
;!5u) (lleudow tells the results of some experiments he performed to ex 

530 



POSSTBLK nUTTA-PEKf^TtA 


EXCCECARIA 

AGALLOCHA 
Blinding Tree 

rubber contained in the i)resent speries. pninples \n*re siuif to Knrope and '^nf.wonr.iM'' 

reported on in siu'h terni'^ as to diseourage further oiYort. aoj-ort. 

E. pilulifera, Lmn --A small herb found thronghont the hotter part< ot 
India from the Panjab southwards. Is the dudhi, dadeli. hiinik^ru. qnmitnii, 
fjordon, nciyeti. etc. Psed m the affeetions of children — bo\Md and lung com- 
plaints. A fl\ii<l extract has be^en employed in asthma and in dv.-Nuitery {lityA. 

Cent. Indi(j. Drug. Comyn.. i , 154). 

E. Royleana, — A large shrub common on drj- rf)(.ky hilUid«'s of tlie 

outer Himalaya from Kumaon westwards, and nN'o in the Salt Kang'- It is .i 
most conspicuous and characteristic plant in the traets of count rv imln-.ited. Its 
ascending fle.shy branches (or stems) are five-angled and tln'rny. It is the 
thor, shakar pitan, .snZ/, chula, ehnn., sura, tsui, .turu, .sihund, i‘tc I'lii* milk 
contains a large amount of gutta-percha. When fresh it has a swtx't odour and < ;utt i-ji'M-da. 
does not blister the fingers, but it is very injurious to the eyes aiul tlavnius 
anything handled even after the greatest care may have been taken t'> ch'an 
the fingers. Some few years ago a fairly extensive series of experiments wtu'o 
conducted with this milk, having in view its utilisation as a \\ .iterpruofing 
material or as a paint for ships. The subject is ulliuhsl to because sutVicient 
evidence was obtained to satisfy belief that (witlioiit contoinplatuig tlu* utilwation i’o-,-ii,!r 
of the milk as a gutta-perclia substitute or the estabhshiut'iit of factories bc\ontl ' ttii" 
both tlie means and the capabilities of the inhabitants of tlio country where 
F. Ko*j/e*tufi is an abundant and at present usele.ss plant) there might still be 
directions in which it might be possible to convert the limitless sup}dy into a 
source of wealth, (See Gutta-percha, p. b‘27.) 

E. Tirucslli* Linn . — The Milk-hedge or Milk-bush or sehnyid. sJilr. sJuriip 
tanka sij, seju, yievli, yiival, kadu-ncvali^ jeynudu, thuvar, ydc-gnlla, iirukalti, 
sha-shoioig, etc. A small tree with round stems and smooth branches. It is 
generally believed to be a native of Africa, but has been for many years com- 
pletely naturalised in India, especially in the drier tracts of Bengal, the Deccan, 

South India and Ceylon. Hejme (Tracts, Hi.<it. and Stat. Dxd.. 1S14. 243) discU''.',cs 
fully the possibility of utilising the milk of this and otlior KupUorbias. Drs. 

Riddle, Cheek and Falconer devoted much time and attention to the .self-suino 
subject about ISoO. It was observed that after boiling, the milk of tin.- species 
becomes brittle, though whilst warm it i.s ductile and elastic, Oi}»*rnt» 

[Ind For., 1890, xxv., 84-5) has urged the desirability of the milk of this and il 

other species of ivu/*/iorftirt being put to some useful purpose. He h'lund that 

nitric acid caused the separation of the rubber. Mixe<l with mud the milk is w.it.Ti'inii.iM : 

employed in North Arcot m the construction of the dat roof'^ house.s. It i-. in 

G-anjam, said to be used to intoxicate and poison crow-, : for thi- purpo'O a little 

is mixed with boiled rice and given to these birds. The acral juice i- in Indi.i 

generally, well known as a purgative and counter-irritant (espoolally m the Par.’ttivp. 

treatment of animals), and it is so very painful when applied to wouivU or to the 

eye that cattle are fully aware of this fact and will not attempt to broak down 

a hedge of it. (Con.suIt the controversy regarding Angola (Ahneidinai Rubber - 

F.. rhiitKffitoitles versus Tii-n<‘<tni.) 


EXCCECARIA AGALLOCHA, Lhnt, : FI, Hr. hid., v.. 172; 
Roxb., FJ. Ind., in.. T5b-7 ; Gamble, Man. lad. Timhs., b2d : Braiulis. Ind. 
Trees, TiSo; Fram, Beng. Plants, ii., 1)55: ErFHORBTA(n:.R. The Blinding 
Tree, (jangiva, geor, geria, iiguru, gnua, jyhnngali, gem, thtUii'fynarani. Itlli, 
chiUa, telln-chettu, haro, kaduva-pal, lagan, yekin, UUa kuiga. It mav be 
the twjijar wood of Sylhet alluded to under Aquilaria (p. 74). A small 
evergreen, tree of the roast ami tidal forests of both sitie.s ot tlie Indian 
Peninsula, Burma, the Andaman Islands and Cevlon. 


D.E.P., 
iii., 306-7. 
Blinding 
Tree. 


The wood contains a milky juice which hardens on expo>ure to th** air into a i rum. 
black caoutchouc-hko substance. The sap which exudes from tho frrdi-( ut b.irk 
is very acrid, some «ay poisonous, hence the name Blinding Tr‘“' nr nrh->r ly- 
f‘>yayis (Rumph.. Herb. Amb., li., tt. 79-80). Hooper {Yearh^tnk rg p},itrynac‘/. HtH), 

4t.8} gives an account of the chomi-try of this latex, whi«-h lie analysed with 
a view to a.^certaining its value as a rubber. The TiMimit is n-ciul r'*r gem-r.d i-iiii.>r. 
‘•arpentr\* purposes and ffW match-making. [Cf. Pharn^arog. Ind., in . 1 803 , 

^14-5 : Ind. For., 1897, xxiii . 150 j 
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FAGOPYRUM, a, : Fh Ft. v., ->4—5 ; PolygoicacKX 

F. esculentum, Afoe/ic>i ; Duthie and Fuller, Field and Garden CropSy 1893, pt. 
iii., 25, t. S3; Rec. Bot. Sure. Ind., i., 33, 40. 219. 262; Woodrow, Gard. inlnd.' 
1899, 430 ; Mukerji, Handbook Ind. Agri., 1901, 50, 200. This is best known as 
Buckwheat or Brank, phaphra, kotu, kidtii. rajgir, doron, ugla, ogal, bares katu, 
hres, irumha [tramha), etc. Extensively cultivated on the temperate Himalaya 
and lower hills of India, from Afghanistan and Kashmir to Darjeeling, Assam and 
Burma. There aro many cultivated .sfcate.s, some grown for tlie grain, others asa 
vegetable, and these blend imperceptibly into the wild lyinnsum. Meissn 

F. tataricum. Gaertn . Duthie and Fuller, Ic. 20-8, tt. 84, 90. This is the 
kaspaty kala trumha (black trumha), chin, karmahres, uyal, katJni, trdo rjds, etc. 
It is usually known as Black Buckwheat, but as a rule -phaphra denotes F. ewu- 
it'uftttti and ugaly f, laturivatn. This form is cultivated throughout the higher 
temperate Himalaya, especially on the western extremity between altitudes of 
9,000 and 15,009 feet. It is a taller, coarser plant than the father species, having 
longer grains (nuts, as they are souietiinos called) of a black colour, and with the 
angles rounded otf and keeled towiird the top, in’^ttaul of being sharp. There are 
luauy cultivated forms, one from Kangra liavuit; been treated as adistinct variety 
under the name /ii»na 

On thfi lower Hinialara, lietueeii 4,no{) ;ut<l I0.r«>0feet, /•'. tuculentiini 
i.s grown, being sown in .liil v and reaped in ( letober. In the lower reaches 
of its mountauiou.s area it is nsuallv raised more as a vegetable than a grain. 
Indeeii in Northern and Eastern Bengal. As.sam and Burma (and even in 
the Decean. the Central Provinces and Bihar) it is often met with (on the 
plains) as a catch or garden crop, where it is e.icclusively used as a vegetable 
or fodder. Of the mountains of Assam. Hanipur and Burma, it might be 
said that a dimatio dcpiv.sidii e.vists which admits of plants being grown 
two or tliree rboiisami feet below tlieir mn'iiiul !uit)itats. Hence in these 
regions tlie grain-vielding biickwlieat becomes ati important article of 
food at altitudes oven iielow .l.ooo feet, fn tlie higher roaches of its area 
buckwheat olteii becomes e.vceediiig! v important, moro especially 4. 
fittoi'ii KiH, which, lollowing tlie sjiring barlev or wheat, is sown in Jnlv 
and gives a .suppleinentarv crop belore the ea'rlv snowfall puts a stop to 
agricultural operations. It is freipiently utilised as a first crop on new 
clearances, and in the most alpine tracts sheltered portions of the grassy 
slopes are utilised in giving a catch crop one vear and left fallow for several 
succeeding years. It may also be grown on soils too poor for wheat and 
barley. It .seems to succeed fairlv well on rockv soils containing a high 
percentage of granitic detritus, but not on clay. Lawrence {falley of 
Kashmir, 1895, 338) informs us that buckwheat (both species) can be 
grown late on almost any soil, and that in the higher villages F. tatarkutn 
constitutes alrao.st the only food-grain of the people. In the lower valleys, 
he adds, irrigation is sometimes given. Mukerji urges the claims of buck- 
wheat as a catch crop; it yields a return in ten weeks after sowing, 
it can be grown on poor soils and is able to withstand a greater extreme in 
heat and cold than can be said of any other kiioivn crop. 

As a human food buckwheat does not hold a high place, since aoou 
20 per cent, of the weight is lost in decortication. The nirts are husked an 
ground into flour, which is made into bread or eaten as porridge. ® 
leaves and shoots are boiled as a sjiinacli. For poultrv and horses, o"’ 
e\'er, the unhusked nuts are regarded as very superior, while the 
is more nutritious than that of cereal. trihirirdiii. car. hhtxdtitrd^ 
is a better food than F. e.sriitfufinn. as it is richer in oil and contains e.. 
indigestible fibre. 
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[Of. Kr>r. BtiU., 1893. 3; McHutchin» Rept.^ Kashmir^ 1894, li., .>-14: 

Barclay. Agri. Ledg., 1805, No. 20, 366—7; Diack, Betti. Kulln, 1898, 8-10; 

Watt, Agri., Lcdg.^ 1898, No. 15, 515; Thorpo, Diet. Appl. Chrm.^ 1898. i., 388; 

Church. Food-Orain-'^ of Ind., 1901 (suppl.), 9-10 ; Rawson. Gardner and Laycock, 

Diet. Dyes, ete., 1901, 70 ; Leach, Food Inspect, and Afml., 1905, 213, 239-40.] 

FERULA, IJitn.; FI. Br. ItuL, ii., 707-8; Aitcliisou. Trans. D.E.P. 

Linn. Sac. (2nrl. scr.), id.. 67-9. A genus of umbelliferous herbs which 328-39. 
contains some sixty speeie.s found in Europe, North Africa and Central Asafetida. 
Asia. They grow from perennial root stocks, and some att.ain annual! x a 
height of from 8 to 10 feet. They afior<l the various form.s of Asafetida, 

Galbanum, Sambul. etc. 

History — The silphion of the early Greek writers was an edible product 
derived very possibly from a species of i-'eriita. hut was not asafetida as accepted 
in modern commerce. The laser {laserpitium) of later writers, on the other 
hand, was very possibly the medicinal drug of the present day. Thfuigh botani- 
cally quite distinct, the edible silphion is strongly sugizestive of the edible hing 
of modem Indian commerce. [C/. Oerste<l, Silphium of the Ancients, in Journ. 

Bot., 1873, ii., n.s., 176-9.] Theophrastus {Hist. Pl.y vi., ch. 3 (ed. Scaliger), 

1644, 598-9) speaks of two varieties, ono coming from the stem, the other from 
the root, Diosoorides mentions two kinds, one obtained from C>Tene, the 
other from Asia. Strabo contrasts the Asiatic gum with that knowni in Europe. 

Plautus (220 B.c.) makes frequent mention of laser, and Galen, Oribasius 

and Paulus ^Egineta all deal with its medicinal virtues. Celsus gives an in- 
teresting description, and Pliny bases his encomium on the account furnished by 
Dioscorides, but he lays special stress on the fact that silphion had disappeared 
and its place been taken by the much inferior laser of Persia. By Sanskrit 
medical authors the gum is hingxi and t’le plant latnka ; by Arabic •wTiters it is 
asa or hiltut, and by Persian anguzan. But so far as can be learned there is no 
classic mention of the distinction between hing and kingra. References to the 
medicinal uses of the drug (hingu or hinigv) will bo found in The Bower Manu~ 
script (5th century a.d.) (Hoernle. transh, 1893-7, 81, 85, 86. 180, etc). 

Myrepsiens was apparenriy the first writer wlio combined the Arab name nsa 5rib Writers, 
with the descriptive word fetidn, a new name, ho tells u^. used by the Italians. 

Ibn Sina (Avicenna), a Muhammadan, who lived in the 10th century, mentions 
two kinds of a^a, viz. tyih (good) and montia (fetid), while AU Tstnkhri. who also 
lived about the same time, states that the drug was produced in the desert be- 
tween Seistan and Makran. The geograpli'^r Edrisi. who wrote about the middle 
of the 12th centkiry. says that asafetida was c«->Uected largely in Western Afghani- 
stan. It is perhapssignificantth.it Marco polo, who marched fl 290) through a ^-ccounta of 
great portion of the country where certain grades , d this drug are produced, should ^Y^reUers 
make no reference to it. Garcia de Orta ( 1 563, Goff . vii ; also Rail, Comment., Prec. 

Boy. Ir. Acad , 1889-91. 393) mentions th.it it wa«* reported to roneh India from 
Khorasan through Hormuz, but was also grown in Gujarat, «and from Doly, 
a land bordering on Khorasan .and Cbiman. Acosta {Tract, de las Drogns, 

1578, 362) gives many interesting particulars of the drug imported into India. 

•lacobus Bontius {Hist. Nat. et Med. Ind. Or., m Piso, Ind. Vtri re Nat. et Med.. 

1658, 41) relates that the plant from wliich asafetida is produced grows in Persia, 
between the States of Lara and Gamaron. MandeKlo (Travels. 1638. in Oleariiis. 

Hist. Miiscovy. etc., 84) furnishes a similar account. Bontius also states that by 
thn Javans and the ^lalays and other inhabitants of India it is called hin 
Tryer (New Arc. F. Ind. and Pers.. 1675, 239) intimates that asafetida is 
gathered at a place called Descoon, and says it ditlers from the .stufi the Indians 
end hing. which comes from the province of Carmania. 

_ No satisifactory account of the plant yielding asafetida was given till 1712 
(Krempfer, Aw/rn. Krof,, 537 and pi.). }lo\-0{To}4rstnOuietrat.ftr., 18.55. 13.3). who ^ 
visited Bombay in 1787, describes the cakes flavoured with asafetida that he was 
given to eat. Ho also savs there are two kinds — king and hingra. Milbum Flwg un i 
{Or. Comm., 1813, i., 133) gives a description of the commercial drug of his 

and states that it had lioen in use nearly 1,000 years. But he was in error 
when he supposed this to he tlip true asafetida plant. Aitclusrm. who travelled 
m Eastern Per-ia. Raluehi-tan and Afghanistan (Avith the Afghan Boundary 
Belmiitation Commission of 1884— 5) elucidated thL obscure .-'ubjoct very largeH. 
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ASAFKTIDA PLANT 


J-Ifr' found tlio word keina generic, the asafetida plant l)eing atu/uza-kema, and 
Ammoniacuni kandnl-kema. \Cf, Stapf, Kew Bull.. 1907, H7o-88.] Commenting 
on thi-^ \ievv, the authors of the Pharmacogrnphia Indicn (li., 143) observe, “It 
would appear then that the kind of asafceticUi called ff/ib by the Arabs and their 
ftdlowers is the drug of European commerce, the produce of i^'erttUt Regei, 

and not that of f’. ftiiiavett. So/as . which produces the king of India.” Holmes 
in the Pharmaceutical Joinnal (3rd ser., xix., 21-34, 41-4, 365-8), and the various 
IMu'^euin Catalogues of the Phamaceiitical Society of Clreat Britain, has afforded 
many useful particulars and focussed the practical results of recent research. A 
loner account of the philology' of tlie word “ asafeetida ” is given by Prof. J. 
Attfield {Ytarhook of Pharmacy, 1897, 351-6), who, after consulting Br. Murray 
( t'ditor of the Oxford Dictionary), had come to the conclusion that it should, both 
in English and Latin, be rendered “ asafetida.” When discussing the Afn^and 
hingra. it seems probable that it would be more correct to assign these to groups 
of species rather than to say that they were each the product of one species. 
Indeed it would appear that the part of the plant from whence procured, the 
season of the year when collected, the methods of preparation and degrees and 
materials of adulteration, exercise considerable influence on the quality and 
flavour of the resulting drugs. It is, however, convenient to group the com- 
mercial resinous products of t'evuta under three chief species : — 


Gum-resin. 

Hing. 


rhoirubtry aud 
iledicmo. 


F. alliacea, Boiss. ; Bentley and Trimen, Med. PI., 1880, ii., 126; 
Dymoek, Mat. Med. W. hid., 1885, 381. In Kliorasan it is called 
aii'ixisheh, in Kirman, zendehuj, while it is also known by the following 
names — hinq, anjuddn, vagdnii, abhushaharu hing, kdyam, perm gayam, 
inguva, anguza, etc. A herb which grows to a height of 2 to 4 feet. It 
is found wild (is not, at all events, cultivated) in Eastern Persia in the 
neighbourhood of Djendack and Yezd, and in Kliorasan near Seharud, 
Nischapur, Meshed, Dehrachtindjan and Kerman. It prefers a stony, 
arid soil, and is found at an altitude of 7,000 feet. This plant is the 
chief source of the asafetida used in India and knowm as hing (which 
means pure or superior hingra), while that of European commerce is the 
jirodur-t mostly of /•’. firfiifo — hingra. 

This iniglit be spoken of as tlie eitible form. I'lie Guji-hesin is obtained by 
wounding the upper part of ttio root, from wliicli a small quantity of a fine 
gum escapes and is collected. The living root is then sliced daily, or every two 
or three days, with the exudation adhering to it, till exhausted. The whole 
mass, con.-isting of alternate layers of root and gum-resin, is then packed in a 
skin. As found in the market, the resin consists of a blackish-brown, brittle 
ma.ss of extremely fetid odour, imadulterated with earth or gypsum, but always 
with slices of the root. In Bombay it is sometimes adulterated by the addition 
of gum-arabic, and the cheaper sorts contain an undue proportion of root. 
Adulteration witli sliced potato also takes place. 

The resinou.s mass contains an abundant essential oil which differs from that 
of hingra in having a reddish hue, a higher specific gravity, and a 
rotatoiy power. An alcoholic tincture is not precipitated by acetate of k™, 
nor i.s the sulphuric-acid solution fluorescent. From earliest times the guro haii 
been held in e.steem hv Eastern doctors. It is a carminative and antispaamooic. 
and taken daily is .said to ward off malarial fever. It is also recommended M 
a vermifuge. \Cf. Phnrmacog. Ind., 1890, ii., 141-7 ; Karmy Lall Dey, Inaig. 
Drugs Ind., ISllti, 127-8 ; Thorpe, Diet. Appl. Chem., 1898, ii., 273.] 

F. foetida, Regel ; Driule, in Enjjler and Prantl, Pflanzenfam., i'G 
231; Kew Mils. Guide, 1907, No. 1, 115; hingra, anguza-kema, knrne- 
kenia, khora-keina, raghayani, hingu, etc. A herb with a circular mass 
ot foliage, springin" annually from a perennial root stock. It grows ui 
Southern Turkestan. Persia and Afabanistan. This would appear o 
have been the Persian jilant sent by Dr. Outhrie of Edinburgh, and gro'''j' 
in Uie Botanic Gnrdeii'. tliere in 17^, [Cf. Phil. Trans., 1785. Ix.xv., 

(iuniTPsin. — I’his is the European flrus of pommon'o, anfl is obtntne 
Luriaian lu I'ursia, and from Herat in Afgiiamhtan. It lo collected itt ^ 
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the method {)ur55ue{l l>oing briefly as follows The tap-roots are exposed for ColleLtion. 
a couple of inches. A thick slice i.s cut from the top, from which a quantity of 
milk exudes. The root is then ]n’oteeted from the sun by a domed structure, 
to 8 inches in height, called a khora, formeil of twig^aiid (‘lay and which has an 
opening towards the north. In five or six weeks’ tune a thick, guuiniy. reddidi 
substance appears in irregular lumps on the exposed sulhstanco of the rcuit. 

This is scraped off or removed along with a slice of tlie root, and placed in a 

leather bag. It w’as reported that the yilants were sometimes operated upon 

more than once during the season. 'Fhe gum is next earned to H.*rat, where it 

IS deliberately adulterated. {Of. Aitcdiison, iVmrin. Journ. and T'run.'i . Dec. 11, Adultf-nitmu. 

188t> ] Masson {Journ. Kalnt. 1848, 451-3) speaks of the plant as flourishing 

in Seistan, the gum being collected as nushki. Bellow, m his account, says 

that after cutting the plant through, above the root, throe or four iiu-isinns are 

made in the stump, and tho operation of incision is repeated every throe or 

four days, so long as sap continues to exude. A particular sort is mentioned hy 

the same writer as being obtained solely from the node or leaf-hud in the centre (d 

the newly sprouting plant. This kind is ne\er adulterated, and may bo the tine 

quality of the drug kuovvTi as Khayidnhari-hinq {Pharmneog. /nd., li., 151). The 

common form is much adulterated by a kind of red clay {tnirah), by wheat or 

barley flour, and by powdered gypsum. It is also mixed with slices of tlio 

root. All species of the drug have a powerful, garlic odour, and a bitter acrid 

taste. Except Khandahari-hing^ this variety of asafetida is not used m 

India. 

Maynard and Prain, on the Botany of Baluch-Afghan Boundary Commission 
of 1896 {Hec. Bot. Surv. Ind., i., 130-1). furnish interesting details of the 
collections of the commercial article on tho hills between Samuli and Robat. 

Asafetida, they observe, affects bare rocky hillsides. It is the plant, or at least 

one of the plants, that people from Kandahar yearly visit the Koh-i-Sultan 

to collect. Sir Arthur H. 3IcMahon described the collection of the gum from 

personal observation. Tho heads are cut down to vnthin one or two inches of 

the ground. The cut ends are then covered with a little drj- earth in order, 

the collectors say, to keep the wind off. After twenty hours the people collect 

what has exuded and cut the stalk down another eighth of an inch. But the ° cctiou. 

milk is not allowed to dry in the sun ; to obviate this the collectors build 

small stone traps, open at one side, over each plant, m order to keep off the 

sun’s rays, The juice when partly dried i.s mixed with some kmd of earth, 

like fuUer’s-earth ; this is merely to increase the weight, and not with any idea 

of improving the quality. Doubtless the precautions taken to prevent drying 

are mainly with a view to facilitate this .suh^equent adulteration. 

Asafetida consists of resin, gum and e-sential oil m varying proportions. Medicine, 
but the resin generally amounts to more than one-half It is partly soluble m 
ether or chloroform. The oil may be separated hy distillation. It is light- 
yellow, with a pungent odour, and if exposed to the air evolves sulphuretted 
hydrogen. An alcoholic tincture of the drug is precipitated by acetate of lead, 
and a solution in sulphuric acid is fluorescent. 51edicinally it is used in Europe 
<is an antispasmodic and stimulant (see Vinegar, p. 1 1 lu’,. 

According to Bellow, Masson and Aitchison, the Natives of Bokhara employ 
tho leaves as a green vegetable, while the white underpart of the stem of the full- 
grown plant is considered a delicacy when roasted and flavoured with salt and 
blitter. [C/. Borszczow, EcruZureen, 1860.3—26; Phartnarog. Jnd., 1800, ii., 147- 

; Grtrd. Chron., 1806, 330-1 ; Thorpe, Diet, AppJ. (’hem., 1898, ii.. 273 : Dutt, 

Mat. JMed. Hind., V.)00, 175-6; White and Humphrey. PAurmucop,, 1904. 82-3; 

Tschirch, Die Harzr und die Harzhehdltcr, 1906, i., 360-76.] 

F. g^albaniHua, Boiss. & Buhse . — This is the (’hief source nf the <lrug 
known as Dalbanum ; hireja, qanda-hiroza, hadra-khnn. hnrzrd. It is a 
native of Persia (especially Shiraz and Kirman). from which the gnni is 
imported into Bombay and re-exported to and Turkey. Around 

Gulran it is reported to be speeially common. 

Gum^resin . — There are three kinds kno^m in cominerce ; I..eviint. Per-^ian, Oum-ream. 
Solid, and I’ersian Liquid. The first (*oines from Sliiraz, and is knov\Ti as kha.-^sr^ib: 
the second ha.s an odour (U turpentine, and the third is the gao-shir (;r juu d-'^hir. 
niet with in India, gao {iao)-8hir is a vellmv or CTeenish semi-fluid resin, geiuTally 
riiixed with the stems, flowers and truit'' (*f the plant. It is obtained from the 
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stern, which, when injured, yields an orange-yellow gummy fluid. Generally, 
however, the galbanum of commerce forms round, agglutinated tears, about the 
size of peas, orange-brown outside, yellowish-white or bhrish-green inside. The 
od<mr is not disagreeable like that of a.safetida. and the taste is hitter. 

Melicine. Galbanum consists essentially of about fi.T per cent, resin. 20 per cent, gam, 

3 to 7 per cent, volatile oil. The oil is obtained by distillation with water or by 
extraction with petroleum ether. In me<licine. galbanum is administered in- 
ternally as an expectorant, and extern.rlly it enters into the composition of 
plasters. [Of. Cooke, Rept. Omnn, Re‘<in‘>. cfc.. in Tnd.. 1S74, fiO-l ; Bentley and 
Trimen, Med. PI.. 1880, ii.. 128 ; Phnrmacog. Ind.. ii.. 1.52-fi : Thorpe. Dict. Appl. 
Chem.. 1898, ii., 274 : Schimmel & Co., Pcmi-Ann. Pept. April-May. 1901, 
36 ; Chem. and Druyg., 1901, lix., 37-4-5 ; Tschirch, l.c. 346-58.] 

F. Narthex, Boiss. ; iVarthex a<afatida. Falconer, Trans. Linn. 
Soc.. 1846, XX.. pt. i.. 285-91 : Balfovir. Trans. Roy. Soc. Edtnb., xxii., pt. 
ii.. 261-8, pi. 20-1. This plant owes its discovery to Falconer, who found 
it in 1838 in Western Tibet on the slopes of the mountains dividing that 
country from Ka.shinir. From the plants thus collected seeds were sent 
to the Edinburgh Botanic Gardens and thence distributed all over Europe. 
Holmes mentions that in a letter ,-\itchison reports that he had come on 
at the very locality where he believed F.alconer originally found it. 
He also says that Sir W. R. Lawrence, during his official tour through Jammu 
and Kashmir in 1893, saw the plant in flower between Astor and twenty miles 
north, nea- Doian. This plant was at one time accredited as the source of Tibetan 
asafetida, but as already mentioned the European drug comes from Persia and 
may be accepted as the produce of fo-titjn and the Indian of v. aiUaren- 
[Cf. Pec. Bot. Surv. Ind., i.. 40: Holmes, I.c. Aug. 1894, 131 : Kew BuU., March 
1895, 57 ; Chem. and Drugg., 1901, Hx., 374-5.] 

Trade in Asafetida, — The following figures are returned as the 
Trans-frontier imports of asafetida into British India from Afghanistan, 
Seistan, etc., for the years 1902-7 : — 1002-3. 1.368 cwt., Rs. 1.73,760; 
1903-4, 2.055 cwt., Rs. 2,63.891 ; 1904-5. 2.0-36 owt., Rs. 2.58,762; 
1905-6, 1,106 cwt.. Rs. 1,-38,901 : 1006-7. 1,820 cwt.. Rs. 1,59,873. 
During the voars 1903-4 the Imports bv sea were 13,343 cwt.. valued at 
Rs. 4.89,538; and in 1906-7, 6.062 cwt.. valued at Rs. 2,42,635. Practi- 
cally the whole of the foreign imports came from Persia and went to Bombay. 
The Exports are returned both as foreign re-exports and as Indian produce. 
The latter of course means asafetida brought to India by land routes. 
Of the foreign produce, 1,612 cwt. were exported in 1903-4, valued at 
Rs. 53,440; and 1,2-50 cwt., valued at Rs. 39.758. in 1906-7. Practically 
the whole went from Bombay. Of the so-called Indian produce, 332 cwt., 
valued at Rs. 13,548, were exported in 190-3-4. but sank to 51 cwt., value 
at Rs. 2,043. in 1906-7, The export figures should, however, be regar 
as having reference to hinqra, while the returns of imports are both 
and hing. \Cf. Brit, and Colon. Drugg.. 1905, xlvii.. 96, 120, 479, 504.J 

D.E.P., FICUS, Linn. : King, Ann. Roy. Bot. Card. Calc.. 1888, 

iii., 342-62. 1-2.32 : FI. Br. Ind., v.. 494-537 ; Talbot; Li.H Trees, etc.. 324-31 : Gamble. 

Man. Ind. Timhs., 636-51 ; Prain, Beng. Plants, ii.. 971-83; Cooke, H- 
Pres. Bomb., ii., 64.3-55 ; Brandis, Ind. Trees. 1906, 598-610; Urticace^ 
A genus of trees, shrubs or climbers, sometimes epiphvtic, which con a ^ 
about 600 species. Most are tropical, and, according to Hooker, 11- ^ 
Indian. They hav'e a milky sap which contains caoutchouc, an 
etasticn is one of the chief sources of the India-rubber of commerce. 

F. bengalensis, Linn. ; Woodrow, Man. Gard. in Ind., 1899, 

Ind. Gard., .Ian. 4, 1900. 3 ; Rec. Bot. Surv. Ind., iii., 102 ; 1905, 279- A** 
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THE EDIBLE FIG 

Banyan Tree, bor, bar, bnrqat, hut, hai. ravkpt. kmn/ii. harelli, u'ora. kurhi. 
bnagat, fhaqwari, mir. trad, nla, mari, ahlada, gilike mara. feralu, jiyi- 
nyounq. maha-mtqa. rata, eto. A laraje tree which throws down numerous 
aerial roots from the branches. It is found in the Suh-Himalavan forests 
from Peshawar to Assam ; in the deciduous forests of Bihar, Chota 
Nagpur, Orissa, Circars. Central Provinces, Bomhav Presidenev and South 
India ; less commonlv in evergreen forest.s and in the low country of 
Ceylon. It is wild, hut doubtfully indigenous, and is also largely planted 
throughout India for its shade. Indian Gardening gives an account of 
the famous specimen in the Botanic Gardens, Calcutta ; described also 
by Sir George King (1895) in the Guide to these Gardens. 

It \nelrls an inforior RrnBER, According to Hooper {Kept. Labor. Itul. ^[us. 
(Indust. Sec.), 1905-6, 25), the latex contains onlv 12*4: per cent, of caoutchouc 
and 82*2 per cent, resin. Is cmploved in Lahore in the oxidation of copper. As 
a Mkdi< ine the juice is applied externally for pain.s and bruises, and u'-ed as 
an anod;\nxe in rheumatism. An infusion of tlie bark is recarded as a powerful 
tonic in the treatment of diabetes. The leaves arc heated and used as a poultice. 
The fruits ripen from March to June, according to locality, and are eaten in 
times of famine : it would moreover appear, in addition, that in many yiarts 
of the roimtry the youns tender shoots and leaves, as also the bark, are eaten. 
\^Aqri. Lcdq., 1904, Xo. 4.] Th,‘ twj<>s an<l leaves are grazed as Fodder by 
cattle and elephants, Tho Wood is of little value, but is durable under water 
and, therefore, Titili'sed for well-curbs. If carefully cut and seasoned it can be 
made into furniture, and is sometimes employed for boxes and door-panels. The 
wood of the aerial roots is used for tent-polos, cart-yokes and banghy-poles. 
The banvan is one of tho numerous hosts of the L.\c insect. By the Hindus it 
is regarded as sacred, and plays a great part in connection with their religious 
cereraonies. [Cf. Pliny (Holland, transh), i , 360 : Linschoten. Vop. E. Ind. (ed. 
Hakl. Soc.), ii., 53-8 : P\Tard. T'oy. E. hid., etc.. 1601 (ed. Hakl. Soc.), ii.. 370. 
etc. ; Tavernier, Travch Ind (ed. Ball), ii.. 19S : Frver. AVw’ Acc. E. Ind. and Pers., 
1072-81, 105 : Buchanan-Hamilton. Sfaf. Dinai.* 163-4 : Hohson-Joh'^on 

(ed. Crooke), 6,5-7 : Pharmaron. Ind , 1893. iii.. 338 : Yearbook of Pharmacy . 1899. 
466-7 : Afrri. Lcdn.. 1901. Ko. 9, 212. 235, 263 : 1902. Xo. 1. 53 : Joret. Les PL 
dans VAntiq., etc.., 1004. ii.. 201-2 : Workman. Throuah Town and J-anqle, 1904. 
39-40 ; Dnnstan. Imp^ Inst. Terh. Pepfs. (on Intfcns of F. coynosa and F. iyidico)^ 
Julv 13, 1005: Cunnmgham, PIogur.<( and Plcasyjrcs of Life in Penq.^ 1907, 
55-86, 339, 358-60.] 

F. Carica, Livv.: Fee, Bot. Sytrr. Ind.. i.. 136 ; "Woodrow, Bard, in Ind., 
1899, 451-3; Firmingor, Man. Gard. Ind. (ed. r.-tinoron), 1004, 211-3. 
This species is the Edible Eia of Europe, the Smyrna Fig, also anjir, Iciwri, 
fagu, fagdri. shima^-ofti, fietJne. ten. Several varieties are cultivated in 
many parts of India, especiallv in Baluchistan. Afghanistan and Kashmir. 

A rich and mouldy soil is required with a considerable quantity of lime com- 
bined with thorough drairuice. Tho troes are propagated by cuttings, of one-year- 
old wood, planted in shady bods in February. Tliere should bo about 10 to 12 
feet between oach root. As a fertiliser about 50 lb. of well-decayed village sweep- 
ings may bo appliod to each tree after the crop is gathered. The plant begins 
to bear Frctt in the* *;ocond or third year'after^transplantation and continues for 
twelve to fifteen years. It fruits twice a year. The first season commences in 
June-July, but it is not allowed to ripen lest it should injure the second crop, 
which commences in January and is by far the most valuable. Figs for drying 
should be cut from the tree and carefully placed in trays and boxes. To improvo 
the colour and «:oftvri the skin, the figs, before drying, are sometimos exposed 
to the fumos of burning sulphur or are dipped in a hot solution of salt, saltpetre 
or lye ; but tho former practic** gives the fruit a very unpleasant taste and is 
injurious to the health of the consumer. The drying ground should bo a clean 
space outside the orchard wId r» t}i« figs may bo exposed to tho full rays of tho 
Bun. The fige; should he turned twice a dav at first, and once a daN- in the later 
Stages. Drying within «ix or "even dav'=! yields the best quality. So far as India 
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is l•()ncel•lled it uould appear that the most appro\'ed variety is that found at 
the v illage of Khed Shivapur, 14 miles south of Pooiia at an altitude of about 
■-’.■20n feet, hut the fruit of Baluchistan, Afghanistan and Persia is superior to 
the Indian As a IMeoicixe, the dried fruit is demulcent, emollient, nutritive 
and laxative. [t '/. Pharmacog. Ind., 1893. iii., 342-5 ; Eisen. Handling and 
Caring o/ Pigs, m Ind. Agri.. Xovv 1, 1897. 348 ; April 1897. 128 : Feb. 1, 
1898, o7 ; Diitt, Mat. Med. Hind.. 1900, 291 ; Septs. Agri. Exp. Stat. California, 
1S94, 1896-8, 1900, 190.3-4 ; Cyprus Journ. 190.7. ii.. 76.] 

F. Cunia, Mom. : Sec. Hot. Surv. Ind., ii., 65, 139; hi.. 103; Agri. Ledg., 1904, 
Xo. 4. 27-8. The kheu-nau, dumbur, riu, kanhyn. sangii kanai, poroh, ye-kha-ong, 
jonna, etc. A moderate-sized tree of the Sub-Himalayan tract from the Chenab 
eastwards ascending to 4,000 feet, Bengal, Orissa, the Circars and Burma, 
Usually on the banks of streams or in ravme.s. L.vc is produced on this tree. A 
tihre is obtained from the bark which is used for tying the rafters of Xative houses. 
The fruit ripens about July to October and is eaten in India, though somewhat 
insipid. Tlie wood is not used economically. The leaves are rough and some- 
times employed in place of sandpaper. 

F. elastica, Roxh. ; see India-rubber (pp. 651-5). 


F. glomerata, Roxb.; Rec. Boi. Sure. Ind., ii., 139, 188; iii., 103. 
The gular, aroa tue, jagya dumar, dumer, loiva, dimeri, tchongtay, ihoja, 
panica. Jcrumbal, batbar, dadhuri, umbar, ortnul, ruinadi, atti, moydi, kulla- 
kith, yetha-pan, udumbara, etc. A large tree noticeable from its being 
deciduous in the middle of the rainy season. It is found on the Salt 
Range, the outer Himalaya and Sub-Himalayan tract from Kashmir 
eastwards ; in Assam, on the Khasia hills and in Bengal ; in Burma, 
Central, Western and Southern India, and in Ceylon. 

It produces a viscid OuM which i.s made into birdlime ; Hooper (Uept 
Labor. Ind. Mus. (Indust. Sec.), 1006-7, 6) mentions that the latex contains only 
4-9 per cent, caoutchouc and 94*0 percent, resin. It bears large fruits in profusion, 
Avhich ripen all the year round, are eaten botli ripe and unripe, and are con- 
sidered a useful fatnine Food, bein>z ;^round to a powder and mixed with flour. 
The leave« are used for cattle mid elepluint fodder. The Wood is not durable, 
but is utilised for well-frames and fur rough ])urposes, such as outhouse doors 
and cross-pieces fur carts. [Cf. Phannacog. Ind., 1S93, iii., 338-42; 

Dyes and D>/fing, Assam, 1890, 2o ; Innes, Jungle Prod., 1897, 8, 11; 

Mat. Mol. Hind., 1900, 321 : Agri. Lrdg., 1902, Xo. 1. 53 ; 1004, Xo. 4, 


F. infeetopia, Roxb.; Rec. Bot. Sure. Ind.. i., 94 ; ii.. 138, 188, 

The pUJcJian, rarnanjir, pdkri, haim, fdkar, haswesa. prah. safed lcahra> 
kangji, pepere, serilli, tear, batbar, jangli pipli, trhnbal, bassari, 
tsjakela, nyaiinggym, kalaha, plaksha, etc. A large (at first often 
epiphytic) tree found in the Sub-Himalayan tract from the Salt 
to Sikkim, and thence throughout India, Burma and Ceylon. ^ B ^ 
more eommonly planted than wild. There are in India three varieties. 

The bark is said to yield a fair Fibre. The bark is one of the five 
panrharalhda, or the five barks. The young shoots are eaten by the - ’ 

and the le.ive^ make good elephant and cattle fodder. The Wood is 
used for charcoal, but not otherwise. [Cf. Dutt, Mat. Med. Hind., 1009, - 
Innes, Jungle Prod., 1897, 9.] 


F. peligiosa, Linn.; Cameron. For. Trees Mysore and Coorg,^^ ^ 
283-4 ; Rec. Bot. Surv. Ind., L, 70, 89, 185, 209, etc. ; Ind. Gard., Marcn 
1899, 87 ; Woodrow, Gard. in Ind., 1899, 453. Known as the ftpd 
peepul, the asvattha of the classics, and by the following, among m®. 
other vernacular names: — pipal. ashratha. asirat. hesar. fan, 
ali, arnsa, rdi. ragi, basri, haspath, iiyaung-bandi. bo. etc. -4 larg® 
(usually starting as an epiphytic) without aerial roots. It is 
the .Sub-Himalayan forests from the Paiijah (‘astwards ; Bengal, 
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aii(l tho Ciri'.'U's ; (’central India and Upper Biirnui. Is extensively culti- 
vated and hi'ld sacred both bv Hindus and Buddhists. 

'I'Ih' Itark \ie!«Ls <i teiiaoKnjf-, uulk\ juice, which harth'us into a t'U])^t.inc<‘ 
resembling Caoi tchol'i . hf<B>p(T (Rcjit. Lnhor. ImL J/hs. (Ju<{u.->t St>c.), iStOa (>, 
li.j) mentions that a sumple exanurn'<l by linn ceiitaincii only 12‘‘> per ct'iit. 
caoutchouc .in<l 84*S pvr cent, resin. The stem has also been .^t.itctl to atTonl a 
resinous CiM, nseil as sealing-wax aii<l einyiloyiHl by artiticei's to lill u[) the 
cavities of hollow ornaments. In the Alimcdaharl (iaz(ft>'tr (iv.. 24) it is s.iid to 
gi\e a v\ax which is used in staining ivory red, Init as this tree is t»n»‘ of tlie chu4' 
sotirces of L.U’, this gum may siuijiiy be the excretion of the lac inject and not a 
gnrn at all. Among the Santals the milky sap is known as lor,'. A birdlime is 
prepared from it, called sh( lim in the Deeean. From the hark a Fihke is (Extracted, 
vshi(*h was formerly made into paper in Burma and employed in tlu' manufacture 
of the umbrellas of that pro\ iuee. The bark is a useful J’ak and \ ields in boiling 
water a dye of a faint reddish-fawn colour. With other bark.s it is convcrt«Mi into 
a black Dye. while the root bthled in viator with .dum gives a }>alc pink on <-()tton 
cloth. The leaves, b.irk and fruit are all employed in Xative ^Medicink. 'L’he 
small tigs us also the hark are usoil as famim' Fooi»s, and the twigs ami lo.iv(“'S as 
elephant and cattle fod»ler. The Woon is utili'^eil for packing-cases and for find, 
occasionally also for chare(>al. [('f. The Bower Mmnisrnpt (Hoernlc, transl.), 
1893-7, ISO ; Dimcan, D}fes and D^feinu, As^nnu '2~i ; innes. Jungle Prod., 

1897-9 ; Agri. Ledg.. 1902, Xo. I, 53; 1904. Xo. 4. 31 ; Jor«‘t, Les. PL dnna 
VAntiq., etc., 1904, li., 293-4.] 


-,UTCJ. 


.^Illl^y Sip. 


' iiim. 
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FISH AND FISHERIES OF INDIA.— Day. Fa. Br. Ind. {Fish, D.E.P., 

2 vols.) : Pisces. The information available regarding the Fish and bi-i 363-97. 
Fisheries and the associated industries of India is very e.xteiisive and 
varied. The space available here may perhaps accordingly be best utilised 
by furnishing as complete an enumeration of the more valuable works, reports 
and magazine articles as possible. This may be referred to (1) a citation of 
general publications, then followed bv (2) a .series assorted provinciallv : — 
ilarco Polo, Travels, 1290 (Fislt m Aden) ((h. 1 Vulc). ii., 377 : Lin,-c)iotcn, 

Voy. E. Ind., 1598 (ed Hakl. Sm*.). ii . 1 1-7 , Mandt-Klo. Tru'-flft. 1(9)2. in Olcanu-. 

Hist. Muscovy, etc., 87 : Fr^er, A5a’.b’c, E. Ind. and PfV't, !()75. »'.7, 119, 119 ; 

Tavernier, Travels Ind. (ed. Bali), lb7»), i., 75; TVrry. Voy. E. Ind. (cth 1777), 

7-11 ; Buehanan-Haiailtoii, Fishes of the faingts, 1822. in 51ontgomcry 51<irtin, 

Hist. E. Ind. (a work that incorporate'^ all the rc'^ult'^ of Buchanan-Hamilton's 
survey of the districts of Bengal, 1807-13). 1838. 3 \ol->. . ('r.iwfurd, Journ. 
to Ava, 1834, ii , 170 : Robinson, fJt.9c. due As'<afn, 1841, 1 19-23; C.iulnr, 

Fishes of the Bay of Bengal, in Proc Hoy As. Sm.. 1838. .52 ; Hoyle, Production 
Isinglass, 1842; \'igne, Travtls, l84S, n . 409; (Tawliinl, JJiet. Ind. I8land.'<, 

137-8; Day, Rept. Fresh It’o^cr Fi'^herns or Ind. Enifnre x also .Vea FhJirrie-^, 

1873; Day, Fishes and Fisheries of Beng.. in Hunter, Siat. Acc. B<ng., xx., 

1-120; Thomas, The Rod i?i Ind.. 1897; Ander'^on. Mandeday and Momein, 

1876, 24 ; Anderson, Fisheries Kxhih. Cat.. 1884 ; Hunter, Fish (hering, in Imp. 

Caz., 1885, 1 ,. in., v., xii., etc. ; Bailey, Bnmhoet Fishing Rod.'*. Ind. For., 1887, 
xm , 522; 1888, xiv., 418; 1889, xv., 92; l8tJ7, xxiii., 148, 207-8; Journ. 

Bomh. Sat. Hist. Soc., xn,, 194-201, 404-9 ; xiii., 113-20. 35,5-61 ; also Trawling, 

XU., 580-5; Townsf'nd, Deep Sea Fishing, xiv, 372 4: xvi., 318-33; Hassett- 
Smith, Poisonous Fish, xv., 719—20; Simmonils, Waste Prod.. 1876, 120; Allen, 

Comm. Organic Amd., 1898, iv., 20—73; Hobson-Jobson led. Cooke). 1903, i2f>; 

Leach, Food Inspect, and Anal , Xew York, 190.5, 198—9. 

Bexg.al: Buchanan-Hamiltnn in Montgomery-Martin, f r. Bihar and Patna, 

227-9 ; Bhagalpur, 149-52; Dinajpur, 765-74; Purrra, 190-4; Rangpur, 

584-94 ; Gorakhpur, 508-11 ; Sen, Rept. Agri. Stnt. Dacca, 1889. r>7-*)0 : Banerjei, 

‘■^gri. Cuttack, 203. United Brovixces; (laz. Bandelkhand, 1874. i, 219-50; 

Meerut, 1875. ii., 52-8 ; Etav'a. iv.. 245-6 ; Oudh. 1.878, in., 99-1 (m> ; Gorakhjtur, 

1881. vi., 318-20; Basti, 1881, vi., 579-82; Shahjakanf,ur. 18S8. fx.. 34-9; 

Himalayan Dvd., 1881. xi . 79-81. Pax-IAB : Gaz. Muzafrorgarh, 1883- 1, 

30-2; Ludhiana, 1884, 17. Bam ems-TAN : Hughes-Bulh^r -M> . A5 //• Gnz. 

Bombay .vnd Sim) . Gaz. Kaira. 1870. m ^ 20 4; Rafnaa>ri. iSMi. \ , 99-1(61; 

Thana, 1882, xiii., 54-‘9; Kat-aia, l883, \v., lOT 12, 3no [ 4 ; Kolaba, 1883, 
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Bengal 


Bengal. 


Calcutt'j. 

.Slipt’lv. 


Tank Ti-ii. 


Upper 

India. 


i'.H ,r .'Upply. 


xi.. "7 (I, liS- 71 ; Janjira, xi., 474-82; Kathiawar, 1S84, viu., 106-7, 154- 
Ahnicrlnnqrir, 1884. xvii., 41-5: Sbolaptir, 1884. xx., 18-22, 151-6; Dharmr 
1884. 42-4; Ponna, 188.5, 87-93, 387-93. Cextr.\i, Pkovixoes : Fuller^ 
FiAiinq Tn.-itrit»tcnls, 1883. Mysore; Buchanan-Hamilton, Joum. Mysore 
rtc., 1807, m., 105—6, 342-5. MADR.is ; Sturrock, Alan. S. Cnnara, 1894, 46-8' 
'J'hur.-ton, Sea Fisherie.'< of Malabar and S. Canara. in Madras Mus. Bvll 
1900, Xo. 2. Axd.\jiax Isl.ix’ds : Admin, itepts. Bcrm.a : Fenwick, Joum. 
Anri.-Hort. Soc. Ind., 1849, vii., 67: Smoaton, Fishing Implements (reprinted 
by Jliikharji in Amsterdam Exhib. Cat., 1883) ; Br. Burma Gaz., 1880, i., 641-97, 
417-8; Settl. Bassein, 1883, 20-2; Gaz. Mergui, 1880, 19-28; Henzada, 1886, 7; 
Amherst, 1893, 31—7, 39 ; Sagaing, 1903, 29-32; Toungoo, 1901, 25; Kept. 
Inland and Sea Fisheries in the Thongwa, Alyaungmya and Bassein Dist. and 
Turtle-banks, Irrawaddy, 1902; Max and Bertha Ferrars, Burma, 1900, 89-90; 
Xisbet, Burma under Brit. Rule and Before, 1901, i., 361-2. 

Tlie follotying are some of the chief commercial headings under which 
particulars regarding fish and tish products may be found in this work 
Beche-de-Mer (p. 122): Fish and Fisheries (the present article) ; Fish- 
maws and Shark-flns (p. 542) ; Isinglass and Glue (pp. 542-3, 695) ; 
Oils and Fats -Animal (pp. 811-4). 

Other kindred subjects are : — Pearls and Pearl Fisheries (p. 557) ; 
Shells : Conch, Chank, Mother-of-Pearl, etc. (pp. 558, 989). 

If may bo said that while the products aSorded by fish are many and 
varied, the information available regarding them is fragmentary and un- 
satisfactory. The majority of fish are of course cooked and eaten either 
fresh or after being salted, sun-dried, smoked, pickled, preserved in oO, etc., 
etc. But unfortunately it is next to impossible to learn actual particulars 
of the fisheries and fi.sh-curing indu.stries that could be regarded as of a 
practical and commercial value. Much has been published, but either of 
a purely scientific character or of ;i most discursive nature. 

PRODUCTION.— Bengal. — In tlio trade returns of Bengal, for example, 
repeated mention is made of exports in dried fish and prawns. It is also 
known that a fair business is done in smoked, pickled or otherwise pre- 
ser^’ocl mango-fish, hUsa (sable), and hr.fjti (cock-up), the last mentioned 
being often prepared in the form known as tamarind-fish,” but nothing 
for certain is known of the sources of sup])ly or the centres of manufacture 
in Bengal or even in Calcutta. It is recorded that Calcutta obtains fish 
from Goalundo, from East Bensal, from Diamond Harbour, from Mutta 
and other localities in South Bengal. Moreover, though repeated efforts 
h.ave been made (and indeed are being made) to organise a svsteinatic supply 
of .sea-fish, the Calcutta market is almost exclusively met bv fresh-water 
fish. The supply of excellent heejli, procured both direct from the rivers 
or from special rearing-tanks, is verv great and the quality excellent. 
During their respective seasons both mango-fish and liilsa are plentiful, the 
latter caught very largely in the Canges and conveyed bv special fish trains 
to Calcutta. Tank -reared fish mav be spoken of as an important feature of 
the Bengal supply. The s.ale of live frv for the purpose of annually stocking 
tanks is accordingly a fairly important .special inclustry. The fry 
caught on the surface of the shallow water near sandbanks in the rivers, and 
are carried inland in earthen pots to be sold to the owners of rearing-tanks. 

Upper India may he spoken of as entirely dependent on its riveK 
for its supiply of fi.sh. At one time a great eSort was made to convey 
sea-fish from Karaihi as far inland as Simla, hut the venture 
evidently not profitable as it was discoutinued. The military static® 
of the 1 aiqab. how-ex-er. do m some cases oet fresh sea-fish fren^ 
Karachi. IS'ear the larger rivers the towns such as Lahore, Delhi, 
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Bombay 

Allahabail, otc., obtaiji a fair supply at. certain seasons, but. iLsli i.s by no 
means the important article of diet in Upper India that it is in the western, 
southern and eastern provinces. In A.ssain excellent river-fish may be Assam. 

. had, one of the most highh' prized being the bassa, which when smoked 

' is an excellent addition to the breakfast table, and by some the King-fish 

—Sfiiii/itotiis (Day, lx. i., 281) — or sundan is even more 

highly prized. 

Bombay and Sind. Tho trade return.s of Bombay frennently make Bombay 
ineution of hunimelo (“ Bombay duck “ tamarind-fish of variou-s and 
(jualitie.s, such as seir (white-pomfret) — the best quality. Bombay has Karachi, 
an excellent supply of sea-fish, and accordingly fresli-watcr fish are nearly 
as rare in the western capital as sea-fish are in the eastern. Calcutta 
visitors to Bombay aceordinglv mui’h appreciate the pomfret and sole 
they receive there, just as the Bombay visitors e.xtol the Calcutta hnili 
and mango-fish. Bombay oysters have, as a rule, an evil re])utation among 
Europeans, but all the same there exist (‘xtensivi- beds for their production 
and a by no means unimportant traffic in that shell-tisli. The e.xports to iwreru. 

China of 8hark-fins awl Fi.sh-maws (see p. oTlq are by far the most 
important single item in the Bombay foreign trade in fish. Karachi holds, 

I however, an even more important position in the fish trade of Western 

India than Bombay. The oysters of Kai'achi are regarded as the best in all bysters. 

India. The pomfret, sole and other fish procured in Karachi are e.xcelleut. 
and of a flavour only to be compared with those iii the extreme south, 
such as at Cochin and Calicut. A large trade is at the same time 
done in shark-fins and fish-maw.s from Karachi, as also in Isinglass and 
i Pish-oil (p. 646). The Persian Gulf traffic in salted awl sun-dried fish is 

very ancient. Marco Polo (Travels, 1290 (ed Yule), i., 102, also u. 109) 
alludes to the people of Hormuz living on ilates aiul salt fish. Date and 
1 drv-fish diet is alluded to also by Ibn Batuta. 

I Madras. — This is perhaps the most important pro\-iiice in the fish South 

trade of India. From awdent historic times the sun-dried, salted and India. 

, pickled fish of the southern Malabar Coast have not only permeated over fl'Ii curm,-. 

I a large part of India but been carried to foreign countries. Diiiiculties in 

j the Indian fiscal regulations with salt have for some years been loudly pro- 

claimed as having restricted if not curtailed that industry, and the subject 
has received (and is receiving) the mo^t careful coiioideration not only of 
the local but of the Imperial Government. The tamarind-fish of Clochin 
IS chiefly made from the seir, and the fish-oil — so much e.xtolled over India Oii. 

— is made mainly from the sardine (see Oils, pp, 544-5). Under Beche- 

de -Mer (pp. 122-3) reference has been made to the Madras traffic in soa- 

slugs. Oy.sters are specially cultivated at several centres, and the supply Liberal supi-iy. 

is both large and e.xcellent. South India has thus a liberal stork of most 

admirable sea-fisli (pomfret, sole, sardine, etc.) of all kiwis, and in the 

vicinity of its large rivers a supplementary supply of fresh-water tish. 

Important fisheries exist, as well as valuable industries in PearB, Coiidi, 

Chank and Mother-of-Pearl (see p. 557). 

Burma. — Speaking of Further India, the trade return-, show a con- Burma, 
siderable traffic in locally produced sea-slugs, as also in forei-ju slugs sr.rsiurs. 
imported and to a certain extent again re-exported. There are also 
valuable local fisheries awl fish-curing centres in Burma. The malting and 
, preserving of fi.sh have in fact a.ssnmed special forms more or less character- 

; istic. The Gazetteer of Vpi’ir Barnta nnd the Shun ■Sfate.'i (ii., pt. i., 43.3) 
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gives, for example, a useful sketch of the fislieries and trade in fish on the 
Irrawaddy. 

CHIEF INDIAN FISH AND FISHERIES,— The following are some of 
the more important aspects of the fish supply of India, of fish products, and 
of the special preparation of fish, met with in Indian commerce : — 

1. ‘•BO^WB.4V' DUCK " OR BUMMELO P/Sfi. — This is the fish — Harpod^u 
nehet eus (Day, Z.c. i., 4T2), known in the vernacular as nehare, humalo, cucah 
sawahrl, coco mottah, hiU, etc. It is common in the seas and estuaries of India, 
mure especially Bombay. It is highly esteemed as food when eaten immediately 
after being caught. Since it rapidly goes bad, it is at once salted and subse- 
quently sun-dried, and in that condition alone is known to most people. It is the 
relish served with curries that bears the namo “ Bombay Duck ” — a quaint and 
obscure name that has an analogy in “ Digby cliicks.” Boswell {Tour to the 
Hebrides, 1773) compares the Bombay ducks to the sun-dried whitings of 
Aberdeenshire, known as ‘‘ SpeUUngs.” 

River- fish. 2. FRESH-WATER FISH. — It would occupy much space to mention all the 

tish of this class that might l.>e regarded as worthy of interest. A special feature 
of Indian rural life, and one that is capable of considerable improvement, is the 
rearing of fish in tanks, an indu.str\- already briefly alluded to. Tanks are 
necessities of life in large tracts of country in order to supply water, and that they 
are utilised as sources of edible fish is not only natural and economical but essential 
to the purity of the water. A large number of the Indian fresh-water fish naturally 
frequent backwaters of: the rivers; in other words are not averse to live m 
tanks. This has led to the traffic already mentioned of catching and selling 
liv’e fry with which to stock tanks that are even remote from the rivers. The 
following are some of the better known river-fish, many of which can be reared 
in tanks : — .inahH’* (Day, l.c. ii., 307), the Climbing Fish or coi, senruu, 

ngri-pri, haruan. etc. ; these are often carried alive by the boatmen of the Gang^, 
being killed and cooked as required. The}’ may be kept alive for a long time m 
damp earthen pots and thus conveyed to a distance. ttarhuM, the Carp : various 
t'pecies. especiallj’ B. *.«!•###«# (Day, l.c. i.. 300), the snrana or durJiie, and 
{l.c. i., 3 * 17 ), the mahasir; most highly prized of sport-giving fish and found 
in hill streams. HttriUtt** hofa (/ c. i.. So^), tlie trout of Indian streams. 
f'Htta hitehatiaiti {l.c. i., 237), largely employed for stocking tanks in Bengal, 
ITiited Pro\ inces and Panjub. ^ Otp*'** {I c. i.. 370), the sable or ® 

sea-fish that passes up m<>st of the rivers of Tn(iia and Burma, and is one 
must important of the fresh-water fishes. ictttroitUvhfh »jh t»vha {l.c. k, 
the hassa of Assam, is found in most of the larger rivers of India. J7 

250), the Kalban fish: several species are common in the rivers and much used 
for stocking tanks, such as i.. {l.c. i., 259). Panjab, Sind, Kach, Deccf^ 

etc., jjintiHH {l.c. i., 261), the cursa, much used in the United Provinces, 
Orissa, Ganjam and Kistna. /- M-vf»ita {l.c. i., 262), the riihu or rui, anexcellen^ 
fish, and accordingly carefully propagated in the tanks of Bengal, ophiocepha m 
(l.c. ii., 360): several species of the so-called Walking Fish or ^^^sold 

hat ra {l.c. ii., 361); may be carried in damp vessels for great distance, ^ 
alive, and cooked as required, o. tnaB tiHu** {l.c. ii,, 360) and o. **/‘**‘^gf P 
363) are excellent for stocking tanks. FsettfietHyopift** tankvee {l.c. i., 1^3), T 
and Deccan, uitit bttvfmttani {l.c. i., 165), foimd in the Jumna, Ganges 
Irrawaddy, is valuable for its capability of retaining life long subsequent o 
removal from water. . , 

Shark- 3. FISH-MAWS ASD SH.ARK-FINS: ISINGL.ASS. — Thetradein theseartici 

fins. a fairly ancient one. Milbum (Or. Oo?n?n., 1813, i., 109, 283 ) makes refere^^ 

them. “ Fish-maws,’’ he says, “ are an article of trade from various 
China, where they are much esteemed.” So again, “ Shark-fins 
of trade from the Ai*abian and Persian Gulfs and from thence to 
are esteemed very strengthening by the Chinese.” “ They are 
on the Malabar and Coromandel Coasts and many of the islands in the 
Ocean.” The commercial products given as the title of this paragraph 
however, the only preduots afiorded by the group of fish placed in tins posi ^ 
The tiesh (especially of the yoim^j) is often valued lus an article of food, 
are employed in making jelhe.saiid soups, mainly by the Chinese ; the livers t 




Hilsn. 


Ruhu or Rui. 


safEord 


are eiupiuyeu in inaKing jeines.ina soups, mainly Dy tiio i^iinieae , ^ 

ail oil, whir hivhen carefully prepared (more especially of certain specie^) 
of ns a useful siitistitute for cod-liver oil ; and the skin of most species is to 

■ ■ ■ ~ The group of fish here indicated nug 
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the substance known as Shagreex. 


SHARK-FINS 


PISH 

Fish-maws 

Isinglass 


defined as the Sharks, Ray-fisii. Skates and Saw-fish. On tlio ether Imnd. fi'^h- 
maw, winch in a purified form is known under the nunio«»f isinglass (or, to be 
more accurate, fish isinglass) is a Rubstanco usually t^htaiiuMl from a widely 
divergent assemblage of tisli. It is simply the sound ” or “ air-bladder ” and 
might 1)6 prepared from almost any fish, though certain sjiecies are more highly 
valued than others. It may accordingly be dosirahU* to refer these to tw»> 
sections : — 

(a) Shark- fins , — Day (/ r. i., .3) wrote. “ These fish are employed as food, and 
portions of thorn, especially the fins, are largely exportCK.1 from the Indian to the 
(’hineso markets. In China Dr. Cantor observed that the fins uen' not hisively 
selected from the sliarks — — but e(|ually from the rays — 

Among those examined at Penang were found to be fins taken from the tislios 
belonging to the following genera : — €’♦»***•/»«>•*/#<*, 

RhinobatuH. Tryyou and yi yliohotiM, Gelatine is obtaineil from the larger 
fins, glue from the smaller. All except the caudal tins are cut from the 
tish at the root, so as to leave as little fle,-.h as possible. 'Ihe root is dipped into 
wetted lime (chunam) and then the tins are dried m the sun. ainl according to 
their value they are divided into two kinds: ‘‘white’’ and “ black.” The white 
consists exclUvSively of the dorsal fins, wliich are on both sides of a umfnrm liglit 
colour, and are expected to yield more gelatine tlian the other fins. The pectoral, 
ventral and anal fins pass under the denomination of “Iflack fins” ; the colour, 
however, varies from but! to grey or brown, and most of them are of two ditlerent 
colours, the upper surface being dark and the lower light. The lilack fins of 
course are the most numerous, and supposed to yield a comparatively small 
quantity of gelatine” In another p<issage Day (/.c. i., 5) remarks ; — ” The 
tins of the sharks are removed and dried in the sun. Strips of the flesh are also 
salted as food and the livers boiled down for tlie oil they contain.” ” Some forms 
of large sharks, as Onteowrdo. which have the edges of their broad teeth sharp or 
coarsely serrated, cannot be captured by nets, as they at once cut their way out 
But nets are suitable for such species as possess conical teeth ; these last may 
likewise be taken by baited hooks attached to cords composed of many strainls, 
through which the teeth penetrate hut do not cut.” A curious circumstaiK^e 
regarding tlie special nets used on the coast of Kara<'hi may be h**re mentioned, 
namely that they are made very largely of the fibre derived from «'ofotro/>is 
lit'wera (see p ‘iOb), a fibre hardly utilised in any otlior part oi India, but the 
place of which is t<iken in Eastern India by rhea fibre (soc p I."?), both fibres 
being selected on account of their great stnuigth and dmrabihty luidor water. 

The following are the chief Indian fish that afford '’Shark-tins ” : — irtohatis 
nat’iuari (Day, l.c. i., 51)). the De\’il Kish : ffttyttriuM ifurwllii [I i , lfi4). the 
fresh-water shark, the hunch or (jnnch : 4 arrharias {l.v i.. 11), ashark 

of the coa.st of Sind and the Indian Ocean : <. ffonyt'th ttu (/ c j . 13 ). one r>f tho 
most ferocious of Indian sharks; 4 . titHhatfi** (I i., 17); 4 . 

[l.c. i., 14), raval sorrah or ranuin sorrah : and 4 . utenistfirah {l.c. i.. lb); 
l^rintls onHyiiJattts {l.C. i.. 37). tlie Saw-fisli : /“tfroittafea tuicfiit'a {lx. 1 ., r>U); 

a Its (/ r. l., 41). tlie .Mud-skato : ft. t/jerlttf-iisiM {l.C. i.. 

•lb), the ulav? or ranja : Try<jou seiihvti {l.c. i., 50), the Kay ; t. itanutli (f c. i., 53). 

hdnkus; and v.yy4t>mt umit*'its {l.c. i., '2'2), the Hamraer-hoadtMl Slinrk. 
{h) Fish-maM^s and Isinglass (see Isinglass, p. bfi.5). — Vuig.irly tin* term Isinglaj>.H 
sometimes given to Mica. Tlio English word a <*urru[)tion c)f tlu' Dutch 
huiftenhlas ( — sturgeon-bladder). It may bo obtaiiu'd from many substances, and 
according to the G-reeks it was icethyocoUa or fish-gluo. As already explaimsl. the 
finer fjiialities are tlie ‘'sounds” or ” air-bladders "■ of fish. The- true isinglasM 
of European commerce is the sound of the .sturgeon { iriyrnsvt), Kra/.iiuin 
isinglass IS derived from one or two species of **#/»»»-«««. and the Intiuin isinglaj-s 
from one or other of the following llshos : — ifitts bitvuiu nicus. 

taU'fivins. yayuro. sami. and Mftyor (Day, l.c. i.. 173-SS). The-'C are 
largely prepared and salted on the Western toast (Kara<*hi), hut at the numths 
ot the (hingoM there is also a fair and improving trade: — 4pi*teoy*'nit*Mits mintai'iM 
i., IfiO); 4Hotithtis tiiaviilatns {l.c. li.. 127), t\\Qh\rrolli <'f Gri'^s.i : O. mhet' 
ii., 1’2S), the larnwj-qigi (or ptcltejnerrc) of P<»ndicherTy : i*risti yunttn 
ffutirttca {l.f. 1 ., ,512). the i/'jurdktl ; s*'r»’a$iitn *iiitrtiiithi*s . i., 440). the 
'himbd ; silnittHa yamjvfiva {l.c. i., 145); and the i'wftrimi {l.c. ii . 

[Cf. Rovie, Prod. Islnqlass : Dav, l.c. {Fishes) i., 3, 5, 7--b3 ; Hunter. 
ihiz.. hi./ 434.] 

4. FISH MAlS'tRE . — When procured inexee-i^ r»f demand f'«r liumau fiMMl. large 
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quantities of fish are utilised as manure near the ( iMst touirs of India, very much 
as in some parts of Europe. Thurston (Bull. Mud. Mus., 1900, No. 2., 12M) 
gives much information on the extent to uliuli the sardine is employed as 
manure, the supply ranging from 2 to ala tons a year. Fish manure is not un- 
known to the coffee planters, and llollison says that for sugar-cane culture this 
manure is much valued. The Malayas consider tlte lis!t fU heueis iiniiri-ntra (i.c. 
ii., 214) as specially suitable as a manure for fruit trees. [C/. Simmonds, WaiU 
Prod., etc, 155-77 ; Lelunann, Bept. Agri. Cult. (Jhctn. Mysore, 1901-2, U; 
Mollisoii, Textbook Ind. Agri., i., 107-8.] 

5. MEDICINE. — The bile of certain species of fish is believed to be a valuable 
medicine, especially that of Che ruhu or ru (i.ahin lohitu). [Cf. Taleef Shereej, 
(Playfair, transl.), 1833, 150.] The brine of pickled fish is alluded tobyPaulus 
rEgineta (Adams, transl., iii., 81). P’ish diet is by the Hindus considered safer 
for invalids than the flesh of other annuals. The oil prepared from many species 
is used as an efficient substitute for cod-hver ml. 

6. NQAPEE (Ngapi). — In an official report issued in 1902 (though not offered 
for sale) by the Government of Burma on the Inland and Sea Fisheries, refer- 
ence is made to the account of this preparation as given in the Dictionary. The 
piassage in question was reprinted direct from the description of Tenasserim, 
written by H. Fenwick in 1840 — presumably an authority on Burmese matters of 
the date in question. The recent official ijublication enumerates and describes 
some eighteen different forms of ngapi. the iiarticulars given occupying five pages 
of closely printed foolscap. It concludo.s by asking the question, "Why does 
ngapi smell, it will be asked ? Because, however carefully the stuff is made, there 
must be always a considerable proportion of uncured flesh, flesh that the salt 
cannot reach. This flesh decays and rots, but the rest is properly cured fish.’ 
To many persons preserved fish in any form is objectionable. The danger 
of eating a proportion of rotten uncured flesh, however small, may be suggestive 
of poison and doubtless dictated the appellative “ semi-putrid fish ” used 
V)y Fenwick. The following passage from Nisbct (l.c. i., 391) fairly represents 
all that IS known regarding the profiar.ttion of ngapi. “ Immediately after being 
caught and brought to land the fish are cither sc.iled by hand or have the scales 
rougiily brushed off with a frayed bamboo, .iiid are then thrown into a wooden 
trough, the larger being gutted and doprivi'd of head and fins. After being 
rubbed with salt they are packed in baskets and pressed down by means of » 
board weighted with large stones. Next iiiorniiig they are unpacked and agam 
rubbed with salt, then spread out on thin liauiiioo m.its to dry in the sun until the 
afternoon of the following day, when they are jmckcd alternately with layers ol 
coarse salt in large earthenware jars placed in the sliaJe. To retard the process 
of liquefaction of the salt, the powdered bark of the ondon tree (*•*»'“ 
Hfbiforn) is mi.xed with it; but, during the three to tivo w-eeks this roug 
method of pickling is allowed to continue, the oily brine oozing to the top ana 


evaporatmg, sometimes becomes so full of maggots before drving up ' 

-c 1,. 1 i_. _ . v'’ ...fj orn those 


that fresh 

supplies of salt have to be added. The scalel^ss silui-oid inud-tishes are i 
most easily treated in this way.” . 

" Greater care is taken in the preparation of ngatkalauk (t'lupra 
the hilsa of Indian rivers, which are simply gutted but not otherwise cleaned 
and then salted and sun-dried before being spread between thin bamboo matsM 
pressed for about three days. These dried fish [ngachauk], the damtiest 
Burmese condiments, are both in preparation and in transport handled ^ N 
whereas the stinkingly offensive ngapi is sold in bulk, in baskets and sacks, no 
varieties are cooked by roasting or frying when used to llavuur the meal of bo 
rice.” .,L 

“ Along the Tavoy and Mergui coast a finer quality of fish-paste is mwe « ^ 
shrimps and prawns, which are worked up with salt when half-dried in 
As this is eaten uncooked, it is termed seinsa or ‘ raw food.’ The more care 
prepared paste, made with selected small prawns, is frequently used with ^ 

rice as a chutney by Europeans all along the Malay coast, where it is 
balachong ; and of recent years it has computed with caviare as a bonne , 

in the boulevard restaurants of Parks.” [C/. JlandeUlo, Travels, 1939, m „ 

Hi.st. Muscovy, etc.. 121 ; Sjuies, £mb. to Ava.. 179-'). ii., 371 ; Crawf^d, ■/ 
to Ava, 1834, ii., 179 ; Gaz. Upper Burma and Nfian States, li., pt. i. *3 -J 

7. FIStf-OIL may be referred to two sections : — ratelv “t 

(a) Shark, Pay and Skate fills . — These are sometimes treated separ _ 
mixed (as procured). In the former ewse an oil is often prepared from som 
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species that miglit be used as a substitute for cod-iiver oil. Thus, for exainpio. 
Day {Lc.i., 5) says: “At Calicut, medicinal ti.'.h-liver oil of an excellent quality was 
formerly manufactured, a small factory for this purpose luiving l:>een constructed 
at that station m 185-4, and the livers of sharks and saw-(ishes wore purchas('d 
from the tisliermeii. Tlie abundance (ir paucity of these fishes evidently de- 
pended to a very great extent upon whether sardines were or were not present, for 
those latter forms of f infnnta^ are very capricious, sometimes f(*rsakmg the coa>l 
for several successive vears, and then as suddenly reappearing in count le-^s 
millions. No livers under 40 lb. weight wore accepted at the factory, as the 
larger ones gave proportionally a greater amount of oil than the smaller ones ; 
sometimes livers of a great size were purchased. One weighed 290 lb., and 
another from a female saw-lish, 14 feet long, 185 lb.” The fish incUid«'d m 
this paragraph have been eiiurneratod under Fish-maws and Shark-fins al>(»V('. 

(6) Other Fish-oUs. — The livers, or the whole fish, of certain species that do 
not belong to the above group are known to afford excellent oils. Thoao are 
mainly used for illununatmg purposes, but aorne are of superior ijuahty and 
may be even employed as articles of food. Such oils appear to be made of salt- 
water fish, all along the coast of India, and from fre-'h-water species, along the 
channels of the chief rivers. The following are the fish most highly .spoken of 
as affording oil: — {Lc. i., 317), the Bitter Carp of the rivers of 
India ; €7»ijj«'<i jimbriata [Lc. i., 373), the Sardine ; ♦ - i/i**/!## [Lc. i., 370), the Sable 
or Hilset ; [Lc. i., 373), the Malabar Oil Sardine ; < y ♦»»»* viputmerMuuH 

[Lc. ii., 211), the Seer or kotiam; c. i., 202), the ruhu of Indian 

rivers ; sitHndift gnuyHitui [Lc. i., 145), found in the estuaries of India and Burma, 
the oil of which is much valued as a raedicine. 

Trade in Oil. — Thurston gives the fullest and most recent account of the Fish- 
oil trade of India. The following passage may, therefore, be abstracted from 
his most interesting and useful report : — ” Hundreds of tons of fish-oil are said 
to have been annually exported from Cochin in former years, and 1 find that 
the average export thereof in the five years 1850 to 1801 was 19,030 cwt. 
The oil trade is, however, reported to be decreasing year by year. In some 
seasons the sardines arrive off the coast m enormous numbers, or, for several 
years consecutively, they may be present only in (juantities sufficient for pur- 
poses of food. The result of this irregularity is that one very important element 
of success in commercial undertakings — regular supply — is wanting. In some 
years large shoals of sardines appear, and suddenly disappear. Contracts for 
the supply of oil are made on tlie arrival of the fishes, and, in the event of 
their disappearance, the contractor loses heavily. Tlie Native® of Cochin say 
that formerly the sardines always arrived regularly, and remained throughout 
the season. And the fishermen’s belief is that they are at th*' present day 
frightened away by the numerous steamers which c.ill at Cochin, and retire 
in search of a less disturbed spot. In addition to steam-boat traffic, noises m 
boats, ringing church bolls, artillery practice, the erection of lighthou-se®, gutting 
fish at sea, using fish as manure, burning kelp, and the wa’kedaoss of the people, 
have been charged with being responsible for a falling off of the fish supply. 
But, as Mr, Fryer naiv’ely reniark.s, of the.r.e alleged causes, only the last, it is to 
be feared, has been, and is likely to be, a permanent factor in the case.” 

” The preparation of the evil-snielliiig fi-^h-oil is carried out in largo iron 
cauldrons, in wlucli the fish are boiled wiLti a little water. The oil, as it o.xudes, 
rises to the surface, is strained through cloth, and stored in barrels. The residue 
m the cauldrons is preserved, and utilized as manure for coco.inut garden.®, paflrly 
(nee) fields, etc. A rougher and cheaper process of oil-extraction, by which the 
cost ol cauldrons and firewood was .saved, lias practically been put <i ®top to a-; 
being an offensive trade. This proces.s consisfcrl .-.imply in putting tlie flslu's int <» 
a canoe, and exposing them to the mtluenco ot the .®un until dr»:omj>ositiori mU 
in. The oil then rose to the surface, and was removetl with a scoop. By tin- 
crude process a comparatively small quantity of the oil was extracted. A ])(*rtion 
of the manufactured oil is consuimxl locally by boat-owners for smearing their 
boats, so as to preserv’e the wood and coir ropes (made from the fibre of th** coi oa- 
nut husk) with wliich the timbers are sstitched together. But the bulk i- exported 
to Europe and some Indian ports. The Native> believe that the '*U return- from 
Europie, masquerading in the guise of cod-liver oil.” hxiia, i., 22'» : 

Buchanan-Hamilton, MS. pub. by Day m Himter. Stat. Ac-:. xx.. 85 : japanesf'^ 

Sardine Oil, in Journ. .ioc, ('hem. Indnst.. lS87, vi., 372 ; Thurston, Bull. Mail. 
-Wiw., Djoo, No. 2.] 
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FISHERIES OF INDIA 

S. PO/SO.VS OR l\TOXICA\TS USED TO KILL FISH. -The following are the 
plants oftenusedinlndiato kill fish: — stipulata, and procera : Anamirta 

w d A (the seeds boiled in rice and made into a paste) ; Baianitt^ 
Rtt.n'hut'tjUii. P>aiich . Ba t’t'i aytiniia tutvi-tttosa . Bl (seeds mixed With bait) ; Ba8#i« 
fntfprmeH. Ruxb. (bark USed in Sikkim); Berheri^ aHstatn. DC. (bark); €rota. 
faria pa . Willd. (according tO Hooper, plant used) ; Berrin eUiptiea. Benth. 
(bark and flowers); iBanpyt-OH taanlatm. Roxb. (fruits); Kftphorbia 
Li/iri. . M-'layyea H ///of., and !•'. tniofot-arpa . Bl. (the barks); iiyno- 

laniia <n1otatM. Br. (the fruit); H tjd not-a rpti*i vfneaata. Gaertn. (fruit used): 
l.a'<iosiphon Dene (bark); ytillettia PiHeitlin. Wight (powder of 

bark and flowers) ; yMtimtatea nahet-oHa. Benth. (seeds and inner layer of bark); 
Bamtia 4 tan»etornui. Lawk, (bruised fruits) ; sapiam ituiit atn. Willd. (the Seeds 
used) ; Spi}anth*^s Avatetta. Linn. (fruits) ; stryehnan A'nx^vomiea, Linn.; 
tta!*mra Pisvitiia. Roxb (bark thrown into tanks). 

It has been pointed out that many of these contain saponin. All are more 
or less acrid and bitter. It is generally held that the fish taken by this process 
are c[uite wliolesome. The practice is most reprehensible, since young and old 
are killed and more therefore destroyed than can be used. [Hooper, Dmgg. 
Bull., Xov. 1890.] 

9. ROE, — The roes of certain fish are highly prized. They are often specially 
prepared and sold by themselves, just as in Europe the cod-roe is a recognised 
marketable article. The fish most generally resorted to for this purpose aro 
the Gard fish of Malabar {Mti^a»ivi»<ttt»pha-* hajtaniH) [l.c. i., 427), a fish found 
plentifully in the seas and tidal rivers of Bombay, Bengal and the Andamm 
Islands. So again the Cor'^ula Mullet {ytayO vat Hnia) {l.c. ii., 349) or the undow, 
ror$uln. \n-ge-h, naa-sheng, etc., which Ainslie says affords a kind of caviM 
(caviare), as also the Common Mullet {itayu o*nr) {l.c. ii., 348), the kola-ketm 
or nnihlah. Yields roes that are much appreciated and are sold sun-dried. 

10. SALTED .A\D DRIED FISfl . — In olticial statistics this subject isdealtwitli 
under the following headings: — “Dry Unsalted Fish.” “Dry Salted Fish, ana 
■■Wet Salted Fisii.'’ One of the most btartliug circumstances of the trade m 
ti.-ih IS the fact that India is apparently not able to meet her own demanO^ 
1‘erhaps no other part of the globe (of a like magnitude) possesses so 
extensive a .scries of marine and fre^h-water edible fish, nor so many forms 
lend thern^ehes ivaiUly to artiticial iiroduction in tanks and ponds. In 
every advantage, however, the foreign import.s far e.veeed the exports, th^snowi^ 
that" from <'ne circtunstance and another, India is not self-supporting m 
matter of fish. Whctlier tins proceeds from unskilled methods and impe 
appliances, or from the want of proper regulations and protective 

the form of a Fisheries Act, or from the restrictions that preyafi m 
of cheap salt for fish-curing, or from the climatic and social conditions ® . 

try and people that are naturally opposed t«) the development of a nsn-c 
industry, are points of a highly coiUroversial nature. The late Dr. ^ 

was of opinion that the Bengal supply had steadily declined, since the tot 
of tlie nineteenth century, when Buchanan-Hamilton conducted ms s ^ 
of that province and wrote lus Fishes of the Ganges, owing, A it 

the selfish and destructive systems that were allowed to prevail. Be 
may. it is certain that the past twenty or thirty years has witnessed © 
growth of an import trade m tish w hich has assumed no mean proportion . 

The following, arrangeil in alphabetical settuence of their scientific nam^ 
the more important fish sold in salted condition : — A'pfahafi** narinart{ 
the Devil Fisii ; Aria** nfiataM {l.c. i., 174). .1. '*ay*»r and A. nona ( .c. 
i hatuHSHHH 4 Uavan<ht (/.c. 380), the Indian Herring ; i heynophrys 

ii. 44), the Grey Perch; itavian tttayav {l.c. i.. Ho); ^ in 

{l.c. ii., *210), Seer or sor ; 4'ynayiauHaH sp. {l.c. ii.. 452), the boles ' 

South India as mdntkal ; /■>/»/«#« ftaiira {l.c. ii., 188), the dacer 
rnandel ; ^-Vi*#*#*** pia meHfaMttM (?.c. i., 537), the I dan ; narpotlon 
{l.c. 1., 412), the Bummelo, already discussed; i^tit.ianit** ttrg^nt tn 
{l.c. i.. 472), the Red Rock-cod; t.. jahayatah {l.c. i., 474), 

*‘at'*afa {l.c. il., 349), the Mullet; Pristis vuNpiilataH {l.C. i. 3 / )» 

iShyovUohataH ajvditfUHis {l.c. i., 40), the ulavi ; saeeobrane * 

(/.c. i.. 125). the Scorpion Fish ; {l.c. ii., 1 12), the (/.c. 

ai ieraiHpufata** {l.c. ii., 203), the Mackerel or ila ; atpensi*' 

198). the Silver Pomfret ; {l.c. ii., 199). the Black Pornire , the 

{Lr, I! . 197). the White Pomfret ; rt-tn'hynatttM otafttN {l.c. 
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hutili or mttkali-parah ; TfirhitiftiM [l.c. li., I3i), the Piittidli ; 

’tvivho{ia'st<-f jasviuftts [l.c. ii., 372), tho kolishd, nqd-phyin-iJtalcb — one of tlie 
fish mad© into ngapi ; Troyan nai'mtk (l.c. i., 53), tli© Ray-fijNh. aaiikush. 

Tliurstou {he. 1900, Xo. 2, 110 et seg.) should be consulted for particulars 
of tho Indian methods of fish-curiiig. The bulk of tho tralHc, he savs, takes 
place between Septeiiibor and !March. 

11. FISH SCALES. — The scales of tho makasir fo>-) {ire said to be 

ejnployod m tho manufacture of playing-cards. They are cut mto circular piect"- 
about H inch in di<unetor, painted and varnished. Tho centre of th© trade in 
this curious comniodity appears to bo Sliahabad. In tho Deccan tho larg«^ 
scales ot a carp are used in place of glass for windows. Tho scales of the Bleak 
and th© Dace are in Europe employed in tho production of a substanr-e known 
as Essence d’Orient which is utilised in tho manufacture of artihcial pearls, 
[/nd. Art at Delhiy 1903, 202-5.] 

12. SLA FISH. — So many of the fish Unit should fail into this [)osition will 
be enumerated under other headings that it is hardly necessary in this place ti> 
do more than mention a few of the more important species ; — i t/n riim 

{l.c. ii., 338), also »i/is (/.c. i., 394), both called \Vhiiel->ait b\ 

Europe.uis in India ; i hattos Hufittintcur* {l.c. i., 403), tho Milk Fish or White 
Mullet; < chacitmfa {hc. i., 38fi), tho Indian Herring; 4 immi 
fitubt'ia ta . lile and lottyiveitM {l.c. i., 373—4), Sardines; i'yh'mnt ijnttiitmii 
{l.c. ii., 210) and «■«*« {l.c. ii., 211), seir ; tiuymi 

{l.c. ii., 454), tho Sole of Europeans in India, or kot-ciralu. a fish highly 
esteemed in tho coast towns of India; uvnUt {l.c. i., 399), the 

Malabar Sardine ; nut'ttoiiutt tiehccfut {l.c. i., 412), Bombay Duck ; i.ntc- 
i'tth'fifi/cr {l.c. i., 440), the Cock-up or na/r, th© bcgtl ; ^Muyn vurnuta 
{l.c. li., 349) and other species, tho Mullet : t^oitjuentnu {l.c. ii . 105). 

the Rowhall of Vizagapatam, th© seUy is one of the chief sources of the “ Fish- 
maws ” ; svnmhev {l.c. li., 203), the Mackerel ; stiju’jo mHuhho 

{l.c. ii., 224), the Whiting of Europeans in Madras; stromotetiM vnu rcttM {hr. ii.. 
198), the Silver and Grey Pomfret : s. {l.c. 199). the lilack Pomfret : 

s. {he. 197), the White Pomfret: and 9 pencifittcn tlie Mullet 

{l.c. ii.. 25). 

13. SHAOREBiS' OR F/Sff-SA.7AS.— The rough skins of many species of fish arc 

Used as a kind of sand-paper, and that of certain sharks, rays and skates i-« made 
into the substance known as slutgroen. This is a thick skin covered with liard 
enamelled papillose scales. After being cured and stained it employed to 
cover boxes, scabbards, sword-handles and other such purpose-’. In sonic 
respects the shagreen from tho ray -fish and certain species of dog-tish is regarded 
us superior to tliat of the shark. In Hunter {Imp. (Jaz.y x.. 252)menTiunis in.idc 
of shagreen manufactures at X’awanagar; also in Milluirn {Or. ('onnu.. li., 51 i). 
Horse-skins. The following afford shagreen {} c. i., 37), 

the Sawfish : KhtfHvt»ohatu>* anvyiaMtotnUH {l.C. i., 41), th© Mud-^kau* ; trtfyoH 
'<t‘phcn {he. i., 50), the Ray ; 'i.yyw**** nmtit'n*. {l.c. i., 22), the Hanuuei'-! leaded 
Shark. Hoey {Monog. Trade and Manuf. A*. Ind.. 1880, 94) de^^enbes the juocess 
of making horse or asses’ hides into an imitation shagreen known a'? kinnikht 
and kirkin. 

14. SMOKED FISH . — AVhile the art of curing fish by smoking them ^eenls to 

have been known to the Natives of India from fairly ancient linio'-, it cannot 
be said that it has assumed a position of such importance as m Kurojic. 'I’bc 
hilna or Sable, i nis/m {he. i., 376), is the fish mo>t noted as luarig in India 

cured by being smoked. The Mango-fish, fitiym-mtiH iuftiittK {l.r u.. ln.*i), i’> 
a fish that must be eaten immediately after being caught. Aciordiiu^lv. 1i* 
allow of its being carried to a distance it is sometimes smoked. 'I'hc oi lim 

rivers of Assam, Bengal, Orissa, etc., is al.-^o a ti.sh <»ften smoked, but tbc'-r and 
<*ther instances are more a con.-’Cipienco of spe<‘ial demand by the Kumpe.ins 
than a regular Native industry. The smoke from burning rofiisM .-ugar-oanc is 
that most generally u&ed. 

15. SO.AP . — Several methods of utilising fish and fish-otfal in the pri>ducn(Ui 
of soap have been discussed by several writers, but no actu<ii mdu-try exi-l--. m 
India for this purpose. [Cf. Simrnonds, Waste Prod.. 148 ] 

1 6. T AyMARI.S'D’FISH . — Fish pickled in a preparation of taniannds kn-iwn in 
Indian trade by this name (see p. 1067). The species most frequently treated in this 
way are tyoittm yuttatutu {he. ii .210), the «eer or^efr ti-h, and 
{he. i . 440). the Coek-np or A'air fish, the bcgii of Bengal. 'I'hur.-t"n ->ays : In 
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the ordinary method of preparation, the fish is boiled, and, after removal of the 
bones, cut in thick slices, highly spiced and left to soak, packed in a jar. But 
the following account of a new and improved process has been sent to me bv 
Mr. Sherman. ■“ Fish of all sizes can be cured, but, for Colombo market, mackerel 
are preferred. The fish are not slit open, but neatly gutted by extracting the 
entrails through the gill-opening. They are then carefully washed and packed, 
with alternate layers of salt, in big casks, which are procured locally and sold in 
Colombo with the fish. To each maund of the fish about 7 lbs. of tamarind fruit 
{(jooakapuHy) are used.” “ The casks are stored on end and filled to the full. 
The fish IS allowed to soak and pickle for four days, and the brine is then drawn 
off imtil it is about a foot from the bottom, and thus leaving enough brine to keep 
the whole cask moist when closed, thider thi.s new system 1,6.58 mds. 5 seers 
of mackerel, with 375'7 mds. of salt are used, or 1 8 6 lbs. per maund against 12’5 lbs. 
used in the usual west coast method of curing.” 

TRADE Ij\ pish. — It has often been urged that India is most neglectful 
of her food resources in this direction. With a little care the rivers and 
tanks might become very much more important .sources of supply, and 
indiscriminate and wasteful methods of fishing, both iu fresh and sea 
water, account largely for the backwardness of the trade. It has 
accordingly been urged that both a Fisheries Department and Fisheries 
Act are much needed. Repeated efforts have been made and voluminous 
reports prepared with a \'iew at least to secure for each province a 
special Act to protect its fisheries (see p. 546). The multifarious vested 
interests of a vast population of semi-educated people are the, excuses 
for existing defects. It has been said that when the people have come 
to appreciate the value of measures to secure and protect their interests, 
then will be the time for .'pccial legi.slation ; and further, that ivithout a 
jiroper Act a Fisheries Department would have little justification for its 
existence. On the other hand, the claims of the fish-curing industries 
have already been recognised hv the organisation of Government fish- 
curing yards whi're cheap -alt niav be supplied, under regulations that 
ensure it.s being re.-tricted to the purpose intended, and these have been 
placed under the control of the Salt Department. But in the annual 
publication Financial and Commercial Stati.^tics of British India, no 
iactory or establishment that employs less thati 25 persons permanent^ 
is recognised, hence the bulk of tlie fish-curing yards are excludeil. Fish- 
ciu’ing in India, though important in the aggregate, is a domestic rather 
than a public concern. Nevertheless, in the publication mentioned, there 
were recorded 10 companie.s in 1901, 15 in 190.3, and 13 in 1904, employing 
on the average about 1,300 persons annually. These were entirely in the 
JIadras Presidency. In 1882 the prohibition against the use of 
saline earth in thi; preservation of fish wa.s issuecl. This of necessity led 
to some provision to replace that material and method of fish-curing- 
This was met by the Salt Department concerning themselves with t e 
provi.sion of the fish-curing vards to which reference has been made- 
The salt issued to the fish-curers was at first given at cost price, bu 
in consideration of the fact that the saline earth.s formerly employ 
were procured for the cost of collection, the salt was reduced to 
8 pies per maund (say (y^d. for 80 lb.). It was found, however, th^ ® 
forms of salt were not ecjually serviceable for fish-curing: accortog.|^ 
for some years complaints were general, and a decline in fish-curing 
occuriecl, this was pointed to as a direct result of the Government ® 
at protecting its salt interests while at the same time raising the stands 
fish-curing in India. This subject will be found dealt with in some de 
by Thurston. [Bull. Mad. Mus., 19tX), No. 2, 147-52.j 
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From the report's of the Madras Salt Department we learn tluit 136 
curing \-ards had been organised at convenient centres along the west 
and east coasts of the Presidency. In 1902-3 the total amount of fish 
brought to them to he cured came to 50,374 tons, as against 68,992 tons in 
the previous year. The production came to 814,716 maunds of cured fish, 
of which it is stated 631,277 maunds were consumed in the Prosideuev. 
Thurston gives the returns of the three most itnportaut tish as follows; — 
Sardine, 387,300 maunds in 1896, 2-33 600 maunds in 1897. and onlv 
31,000 maunds in 1898 ; Mackerel for these same years, 233,857. 90,035, 
and 401,946 maunds respectively; and Seir, 12,388. 21.321. and 8,088 
maunds respectively. It would appear that from 60 to 65 per cent, of 
the South Indian fish-curing is done in the Salt Department Sub-Division 
of Calicut (including Malabar and South Canara), such as Calicut, Canna- 
nore, Mangalore and Malpe, etc. There are several other important 
centres such as Chicacole, Tinnevelly, Cocanada, Chingleput, Nellore, Xega- 
patam, etc. Malpe is interesting as the centre to wliich the fishermen of 
Ratnagiri and Goa come for the scir fishing .season. [Cf. Memo, prepared 
hy Finance and Commerce Dept. Ind. on the Salt Dept., Sept. 1894. 42-.3.] 

The internal traffic in fish, as in most other Indian commodities, can 
alone be studied by the perusal of the official statistics of Foreign and 
Coasting Trade. Fish do not appear in the returns of Wiil and River-borne 
Traffic, so that very little can be learned of the internal transactions. The 
following are the headings under which they are recorded : — (n) Fish- 
maws and Shark-fins ; {b) Fish, Drv Unsaltcl ; (c) Fish, Dry Salted ; 
{d) Fish, Wet Salted ; and (c) Fish-oils. 

Trade in Fiah-maws and Shark-fins (aee p. .542). — India IMPORTS 
on an average 54 lakhs of rupees’ worth. The.se come from Aden, 
Arabia, Mokran and Sonmiani, Persia and Zanzibar. The highest 
record during the si.v years ending 31sf March, 1907, was in the vear 
1901-2, when the imports stood at 1,797,114 lb., valued at Rs. 6,58,20(.i ; 
of that amount Bombay took 1.755,877 lb., valued at Rs. 6,27,554, and 
the balance went to Sind, Madras and Burma. The imports durinu the 
rears 1903-7 have been: — 19f)3-4, 1,588,692 lb., Rs. 5,87,444; 1901-5, 
1,330,320 lb., Rs. 5,05,193 ; 1905-6, 1,388.365 lb., Rs. 5.25,394 ; and 1906-7, 
1,215,9721b., valued at Rs. 4,84,165. Practicallv the entire imports arc, 
re-exported, and from 6 to 11 lakhs of rupee,--' worth of Indian produce 
exported at the same time. Tliis may a|)i)ro.ximateIv be .said to repre.sent 
on the average a total export traffic of 20 lakhs of rupees in value. Thus, 
taking the year 1903—4, the foreign shark-fins and fish-maws rc-o.xportcd 
came to 1,878,342 lb., valued at Rs. 14,30..580, and the exports drawn from 
Indian supplies came to 481,873 lb., valued at Rs. 5,14,(X)6 ; and in 
1906-7 the re-exports came to 1.350,020 lb., Rs. 11,73.345, and the ex- 
ports 565,4351b., Rs. 5,13,350. Bombay is of cour.se the chief exporting 
proTTiice, and exported out of the totals mentioned, in 1903-4, 1. 876.074 lb. 
foreign .shark-fins and fish-maws and 49,520 lb. Indian ; in 1905-6, 
1,336,801 lb. foreign, but no Indian ; but Bombay, however, is by no 
means the most important e.xporting centre for the Indian fish-maws and 
shark-fins. In the Indian produce traffic, Burma usually heads the list, 
and in 1903-4 exported 281,296 lb., in 1905-6, 243,592 lb. ; being followed 
by Madias with 107.582 lb. and 153.614 lb. : Karachi with 14,923 lb. and 
113,804 lb.; and lastly Bengal with 28.5.52 lb. and 11.768 lb. in the two 
I ears mentioned. The most important re< eiving coiintry is of course 
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China (Hongkong) for the re-exported fish-niaws and shark-fins, followed 
hy the Straits for the Indian. It is perhaps a significant circumstance 
that the United Kingdom has for some years taken fairly large quantities 
and even the United States have obtained supplies of these products 
direct from India. 

As giving a fuller conception of the Indian production, the following 
review of the traffic carried coastwise may be framed. In the year 19034 
the total coastwise transactions came to 1,236,173 lb., valued at Es. 6,81, 179, 
but showed a decrease in 1905-6 to 875,927 lb. Of the amount for 19034 
Bombay alone took 1,160,667 lb., valued at Es. 6,29,229. Of these coast- 
wise imports two-fifths came from Madras, oiie-fifth from Sind, the re- 
maining two-fifths equallv from British ports and non-British ports within 
the Presidencv of Bombay. The remainder, over and above the Bombay 
transactions on total coastwise trade, may be said to be imports taken 
in 1903-4: by Burma from Madras and Bengal, viz. 47,057 lb. Practically, 
therefore, the coastwise trade in shark-fins and fish-maws is concentrated 
in Bombay. It has been fairly constant for some years past, but if any- 
thing has manifested a tendency in the foreign imports to decrease and 
the Indian produce to expand, a satisfactory state of affairs. 

Trade in Fish. — (b) to (d) above may be exhibited as follows 

Foreign Imports. — In 1.892-3 the imports of fish were valued at 
Es. 28, K). 269 (say £193,000). Of that amount the Unsalted Dry Fish” 
(sec p. 542) came to Es. 3,55.893, Salted Drv Fish ” (see p. 516) to 
Rs. 18,08491, and the “ Wet Salted Fish ” {Xgapi, p. 544) to Es. 7,15,885. 
Ill the years 1891-7 a serious decline took place in the traffic, due, it 
is believed, to the conditions that then prevailed in Bombay. 
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-Uiother verv significant circuimstance in the fish trade of India maj 
be stated to be the fact that Bengal practicallv takes no jiart in the _ 
traffic. Burma reccive.s bv far the major portion of all the fish importe } 
British India : and, what is most striking, its supplies come almost ^ 
from the Strait.s Settlements, and are uniformly returned at a much “8 ®^ 
price than the classes of fish that go to the other provinces. Bomba) w 
the chief receiving province for “ Drv Unsalted Fish ” and 
'■halted Drv” and “Baited Wet Fish.” The imports of " 

Fish ” conic mainly from the Straits (into Burma) and from Ara 
Mckraii and Sonniiaiii (into Bombay). 

Foreign Exports. — There exi.sts a small re-export of foreign i 

ti^li which in 1905-6 came to Es. 44,.58-I, and in 1906-7, 22,686. 
tuniiiig from these unimportant transactions to the traffic in 
dined and preserved fish, it may be said that, if anything, the 
of "Dry Uiisalted” and “Dry Baited Fish” from India have 3 
a tctiilency to improve during the past deeade. In 1892-3, f f .5,., 
they were valued at Rs. 8,97,106 ; in 190.3-4 they came to Rs- looh'--’ 
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and ill 1906-7 to Rs. 15.61,717. The “■ Dry Unsaltcd Fish ” yoes usiiallv 
in almost equal proportion.s and value from Romhav and Madras (in 
1906-7, the Bombay share eami' to l,206.6()O Ih.. v.dued at Rs. 1.20,190; 
and the Madras to 4,162,854 Ih., valued at Rs. 2,94, 2.!5). In the *' Drv 
Salted Fish” trade Madras takes by far the most important position. 

Out of the total exports of 1906-7. Madras supplic'd tish of this i lass 
to the extent of 9,964,728 lb., valued at Rs. 10,41,465, and these went 
almost exclusively to Ceylon. 

Coastwise Traffic. — But to attain a fairlv comprehensive eonceptiou Internal, 
of the location and e.xtent of the Indian fisheries, it is nece.ssarv to con- 
sult the returns of coasting trade. It is unfortunate that no ]iart icul.irs 
are published of the fish carried by rail ami river, as tiies(' miylit 
have afforded some data upon which to jmlgc of the transactions in tin- 
more interior tracts. So far as is known, there are no larue tisii-curinc 
centres connected ndth the fresh-water fish and fishimt, so that the co.ist- 
wise traffic may be accepted as fairlv representing the local trade. Tim 
coastwise transactions are re,(mrdod under two headings — ” Drv Unsalteil ” 
and ‘'Dry Salted.” Under each the tratlic has fluctuated eonsiihraldv, 
but on the whole forward. During the under-mentioned vears the ‘’Dry 
Unsalted” has manifested a sati-.factorv expansion, fit.. Rs. 19,85.869 m Dry 
1899-1900: Rs. 29,30,971 in 1903-1; and Rs. 25,61,334 in 1905-6; while TJnsalted 
the Dry Salted” have practically remained staiiouarv — Rs. 7,87,774 
in 1899-1900; Rs. 7.80,301 in 1903-4; and Rs. 7,.50.975 in 1905-6. By 
far the most remarkable features arc the immense traffic towards the town 
of Bombay in cheap fish, and the fairlv largo supplies drawn by Rangoon r.onii ir m .<< 
of highly priced fish. Thus, for e.xample. in lOtti-fi Bonihav imported 
eoastwi.se '' Dry Unsalted Fish ” to the extent of 15,040.751 lb., valued 
at Rs. 6.43,159, and Burma 7,219.489 lb. valued at Rs. 18.10.459. The 
Bombay town supplv was procured from British ports within the Prc'i- 
deney (Rs. 2,92,757) ; from Kathiawar (Rs. 2.60.698) ; from Daman 
(Rs. ”66,044) ; and from "Other Provime.s ” (R.s. 22.Ct»0), The Burma 
supply was drawn from Bengal (Rs. 5,03,765) ; Madras (Rs. 7,21.77n) ; 

"Other Provinces” (Rs. 1,94.453) ; and from the British ports within 

the province of Burma itself (Rs. 3,86,946). Turning now to the subject 

of the coastwise traffic in "Drv Salted Fish.” the total for P)<J3-4 Dry Salted 

came to Rs. 7,80,301, and in 1905-6 to Rs. 7.50,075. But by far the Fish. 

most remarkable aspect in this traffic maybe said to ho the circumstance 

that the exports are almost exclusively into Bombay, Ma<lras and Burma, 

m equal proportions and from their own provincial ports into their 

chief towns. 

Location of Fisheries. — It may, in conclusion, be inferreil, from 
these observations, that the fisheries of Inilia are malnlv along the west 
coast from Kathiawar to Travancorc ; that Burma is the least silf-sup- 
I'nrtmg of all the provinces and demands from external .sources a superior, 
not an inferior quality of fi.sh : and lastlv that Bengal, while it take^ ver\' 
little .share in the export traffic in fish, produces apjiarentiv enough for 
it.s ov\m necessities, since it practically imports no fish either from foreign 
countries or from other Indian provinces. 

FCENICULUM VULGARE, finrrtn. : FJ. Br. In<L. ii.. 695 ; D.E.F.. 

Rec. Bot. Sun. Ind.. i., 2(10 ; iii., 64. 220 : Duthie and Fuller. FiM and 405-7. 
Garden Crops, iii,, 13, t. Ixxxii. : Duthie, FI. Upper Gnnu. Plain. 391; 
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Cooke, FL Pres. Bomb., i., 572 -:^ : Firniinger, Man. Gard. Ind. (ed. 
(’aooeron), 166; Umbellifer-B. The Fennel, sannf, hari saunf, sanp, 
nmnru j'an-miiJiori. hari-sJiopha. variari, hadishep, hadisopu, azpa, hadyan^ 
soltil'ire, shonibu^ peddn-jila-hirra. sa-meit, madhunkd. A perennial which 
attains a height of 5 to 6 feet, coniiuoniv cultivated throughout India, at 
all altitudes up to 6,00C) feet, and also found wild. 

This plant seems to bo grown only in small patches, on homestead lands, 
as a cold-w'eathor crop. Firminger informs ns that it thrives well in Bengal, 
and where once grown will come up each cold season afterwards, from self- 
sown seed. The seeds should be sown in October on the plains, and in March 
and April on the hills. Of the United Provinces, Duthie and Fuller inti- 
mate that fennel is extensively cultivated during the cold season in gaiden 
ptitches. In Bombay, the chief localities are Kliandesh and Gujarat, but it is 
also grown in the Deccan. 

Fennel fruit yields about .3 per cent, of v'olatile oil. which consists of 
u’lethui or anise camphor and variable proportions of a liquid isomeric with 
oil of turpentine. The oil is used in Europe in the manufacture of coniiala 
and enters into the compo.sition of fennel water, which is known in In<fia ^ 
muhori-ka-nrak or arak bddtan. \C'f. Thorpe. Dirt. A])pl. Chem., 1900. iii., 12; 
Schimmel & Co., Semi-Ann. Rept., Oct.—Xov. 1897. 27—8; Oct -Xov, 1902, 42-3.] 

The fruits and oil are stimulant, aromatic and carminative, used largely 
as flavouring agents to niedicmes. The root i-s purgative and the leaves 
diuretic. [C'A Pkannaco(t. Ind., ii., ISOO, 124-7 ; Dutt. Mat. Med. Hind.^ 1900, 
174 ; White and Humphrey, Pharm/tcop , 1004, 203.] 

The exports are not very important. During the five years ending 1903-4 
they ranged from 3,355 cwt., valued at Rs. 29.277, to 14.085 cwt., valuwat 
Rs 1.10.370. but }ia\ e since declined to lO.'.l74 cwt.. valued at Rs. 1.09,73o m 
1900-7. Ceylon is usually the most important receiving country, though durmg 
1903-4 and 1904—5 the United Kingdom took tlio largest amounts, viz. 5,396 c^. 
and 10,521 cwt., but in l9oii-7 roi'k mily .522 rwr. Outside the British Empir©, 
Germany is the only country that need bo mentioned. In 1903-4 it took 1.424 c^., 
and in 1900-7,2,272 cwt. Prafti<'ully the wliole of t ho exports go from Bombay. 


G 

GARCINIA, Lhiii. : FI. Br. Ind., i., 259-70; Roxb., FI. M-’ 
ii., 618-30 ; Gamble, Man. Ind. Timhs., 49-55 ; Cooke. Gums, Fesiu, 
etc., Ind., 1874 ; Guttifer^e. A large genus of evergreen trees of t e 
tropics, none of the species extending to the Panjab or the United w 
vinces, and few even to the North-East Himalaya. There are thirty- 
species, most of which contain a yellow juice, which generally gives a 
metre or less useful pigment — the grades of Gamboge. 

G. Gambogia, Oi^sr. Talbot, List Trees, etc., 1902, 27; Cooke, 

Bomb., 1903. i., 77 ; Brandi^, Ind. Trees, 51. Tlie htla, aradal, inanthuth 
puli, upruii wara. dharamhe, ghorkputli, t/orakkapulh, yoraka, 
e\ergre’en tree of tho western coast and Ceylon, ascending to 0.000 te® i.jfliess 
Xilgiris. It is said to yield a yellow, very adhesi\'e Gvw, which is 
as a pigment because insoluble in water. It is. however, soluble in 8p ^ 
turpentine, and thus forms a beautiful yellow Vahnusu. It ripe^ 

u.-^ed in medicine. The Fruit is edible and of a pleasant acid taste. 
during the rainy season. The rind of tlie fruit is employed as a c 
and eaten with fish as a substitute for tamarind. The Wood is grey, so 
patched with red, smooth and clo.se-grained. Beddome remarks tha 
lie useful for common furniture. [Madra.s iVeckly Mail, .May 10, F d g. 2 j 

G. Cowa, Ro^o Rrn. Bnt. Surr. Ind., 139:U19U2, i.. 56; ‘^ron), 

Pram, Beny. Plant’^, 1903. i., 247; Firminger, Man, Gard. Ind. {e<^- ^ 

l'io4, 289; Brandis. Ind. Tree.^*, 52. A tali evergreen tree with a ro 
It ncfurs in Bengal, Assam. Chittagong, Burma and the Andama 
in Bengal it is the cowa, and in Burma the taungthale, ma-dou'. P 

552 



KOKAM BUTTER 


GARCINIA 

MANaOSTANA 

Mangosteen 

a yellow Gum wliieh ia insoluble in water, but with spirits of turpentine gives Gum. 
a beautiful and permanent yellow Varnish for motallit- surfaces. In certain Yeltm Vurnah. 
districts the bark is employed to produce a light-yellow Dye used in colouring u.vi. 
cloth for the garments of Buddhist monks. Duncan (Dyes and Dyeing, Assam, 

189d, 25) montions that its use in dyeing is unknown in that province. The 
Fruit ripens at the beginning of .June, and is of the size and form of a small I'rmt. 
orange. It is acid in taste, but otherwise good, and makes a very tine preserve. 

The Wood is not used for any economic purpose. laular. 

G. heterandra, An evergreen tree of the hills of Eurma up to 

3,000 feet. It is the thnnattaw or tha-tmt-tau, and yields a superior quality of 
gamboge sometimes called Arakan. [C/. Hanbury Journ. Agri.-Hort. Soc. Ind. Ar.ik.m 
(Proc.), 1859, X., 121.] A sample from Tavoy, when analysed, gave: — resin ' '.trubcuc. 

76-5 per cent. ; gum 23'5. [Gamble, l.c. 5.5.] 

G. indica, Chois. ; Rec. But. Surv. Ind., i., 53, 56 ; Nairne, Flowering Kokam 
PL W. Ind., 1894, 25 ; Woodrow, Card, in Ind., 1899, 174-5 ; Cooke, Butter. 

FI. Pres. Bomb., 1903, i., 76: Kew Mus. Guide, 1907, 21 ; Kokam Butter, 

Mangosteen Oil or Brindonia Tallow Tree, kokam, ratamhi, amsid, hhirand, 
katambi, bhirandel, mun/al niara, dhupadt-enne, murinahuli, hrinddo, etc. 

This slender tree with its drooping branches is found in the forests of the 
Konkan, Kanara, Coorg and Wynaad, and is often planted, especially in the 
southern districts of the Bombay Bresidency. It thrives particularly well on 
the lower slopes of the Xilgiris. anil a writer in Indian Gardening (March IG, 

1899, 108) recommends its cultivation for the fruit as a by-product on lower 
elevation estates. From the Seeds of the fruit a valuable Oil is extracteil known Se.d». 
as kokam butter. It is obtained in one of several ways by boiling, churning, bil. 
or simply pressing the seeds in an ordinary oil-mill. In the Indian bazars 
it is found in the form of egg-shaped or oblong lumjis, of a whitish colour, at 
ordinary temperatures, firm, dry and friable, yet greasy to the touch. E.xaraina- 
tion of the glycerine under the microscope proves it to be crystalline. Usually 
it contains a considerable amount of impurity, but by filtration it may be ob- 
tained perfectly pure, transparent, and of a light -yellow colour. It melts at 
98“ F. According to Fluckiger and Hanbury it contains stearic. m\-ristic and 
oleic acid. In medicine it is considered nutritive, demulcent, astringent and 
emollient. It is also used as a sub..=titute for cod-liver oil. and in the prepanition 
of ointments. The Fruit, sometimes called the wild mangosteen, h.as long been Fruit, 
considered an article of food. Garcia de Orta (15G3) refers to it under the name 
oibrindols, and in his note on Linsclioten’s account of Indian fruits Paludanus 
(1596) calls It brindoijus and speaks of its sour ta.ste — it is called brindan in 
Goa to-day. Woodrow mentions th.at a statement made by (Iraham in the 
Bombay Courier (June 12. 1830), to the effect that it is used at Goa for adul- 
terating ghi, had been denied by a writer in The Indian Times. At the present 
day the dried fruit i.-, ii-ed as a cotidiiiient in curries, and in tlie preparatic.n 
of acidulous drinks. .V cunsidorablo tr.iile in kokam butter is carried on by 
the Goane.se. [C/- Phannacog. Ind., 1890. i., 1G3-7 : Moodeen Sherilf, Mat. 

^^ud., 1S91, 4.5--ti ; .Inth’S, Veg. I'at'i and Oils, 1897, 21G, 218; Waring, 

Baz. Med. Ind. 1S97, 83-4; Wright, .4n. ami Via. Fixed Otis, Fats, itc., 1903, 

299, 353 ; Imp. Inst. Tech. Repta., 1903, 128. 132.] 

G. Mangostana, L? »«.,• Nairne, /.r. 25; Woodrow, i.e. 173: Firmiuger, Mango- 
^lan. Card. Ind. {&\.Qa\meron), 1904,2.89; Kew Mils. Guide. 1907,21. Mango- steen. 

Steen. wan;/iisiai?, mustuh, menfikop,mimbu, younr/znlai.manrp/is. An ever- 
green tree of the Malay Peninsula, indigenou.s to the Molucca Islands. [Acw 
Bull.. 1898, 26.] Fairly extensively cultivated in Burma (Tenas.seriml and 
m a few special localities in India, such as the Barliar gardens, Nilgiri hill^. 

Though frequent efforts have been made in Bengal and We.stern India 
to grow this tree, it has not been known to fridt successfully. In Cevloii, 

Trinidad and Jamaica better results appear to have been attained. A 
tram moist, insular climate .seems essential to success. In the open 
plains it does not thrive so well as in vallevs with light shade. Is liable 
to the disease known as_;gamboge canker. 
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It is propagated by seed, grafting or inlaycring. and on rich loamy, well- 
drained soils. The tree is commonly said to begin to bear when from 7 to 10 
years, or, according to other experience, not until it is 15 to 20 years old. It 
may continue to yield tliereafter for 50 to 100 years. The fruiting season ia 
June to September. Rich cultivation is essential, such as manure once a year. 
Care must also be taken in picking the fruit, since until the nnd has hardened 
it is delicate — a fail may often be fatal to any idea of preservation. The yield 
lias been variously stated. A ^vTiter in Indiati Gardening speaks of trees phated 
25 by 25 feet yielding 1,000 fruits an acre, with a net profit of £2. A writer in 
The Planter^ on the other liand, aftirm.s that each tree may give an annual income 
of £2 to £5. Gamble observes that according to Heifer one tree may yield 1,000 
fruits yearly, valued at Rs. 3 per 100. At Barbar a tree has been reported to 
have given 1,200 fruits. The fruits are usually strung by a bast fibre, being 
tied between the thick, hard, calyx teeth and the fruit ; bunches thus formed 
are hung up to mature. If intended to be transported, these bunches should 
be packed in baskets along with wet moss, and dispatched the day they are 
plucked. Some years ago a consignment of freah fruits was sent to London 
from the West Indies, but apparently no trade has as yet been organis^ As 
an article of food, the fruit is highly esteemed both by Europeans and XativK, 
and IS considered by many persons the most delicious of Eastern fruits. SWps 
coming from the Straits bring it to Rangoon and Calcutta, but by the time they 
reach the latter port the fruits have lost their true flavour, and are often very 
bitter, through tlie formation of layers of yellow gamboge between the pips. 
A considerable trade is done, however, and the price ranges from Rs. 3 to as 
much as Rs. 10 a hundred, according to season and quality. Recently p 
attempt has lieen made to pre.-^^erve the mangosteen. and a little more enterprise 
might make this an important industry. Traffic in mangosteen is, in fact, jery 
ancient. Tavernier (Travels Ind.^ 1070 (ed. Ball), ii., 287 ) speaks of the frui 
as abounding in Siam. , . 

The nnd is a powerful tanning material, and an attempt has . 

utilise the immen.se quantities available m Burma and the ^ 

Ledg., 1902, Xo. 1, 14.] The cliernistrv of tlie nnd was investigated by Scnmi ^ 

in 1855. It contains tannin, re-in. and a yellow crystallisable principle* 
go.’itm In medicine the rind or entire fruit is employed in the 
of a svrup that is used in chronic diarrho-a and dysentery. [^/- ° 

Ind.. i‘. 107 : Yearbook of Pharmacy, 1S‘>2, 107 : 1900. 390 ; Settl Pepts. 

1803, 47 : in Singapore, Agri. BnlL Straits, 1002, i., 3(3:^Nisbeb ^ 

under Brit. Rule and Before, 1001, i., 352 : Hawaiian For., 1905, ii-» 91* 
Agrist., 1005. xxv., 259-60.] 


G. Morelia, Desr. ; Talbot, List Trees, etc., 1902, 27 ; Cooke, /-C- 
77-8; Gamble, Ic. 55; Brandis, hid. Trees, 1906, 53. Indian Gamboge 
Tree. The vernacular names may be thus grouped the tree— 
inara, aradal, piinar pidi, kankutake, daramha, tha’men-gut : the 
ghotdghauhd, ausaraherevan, revachinnisird, inakki, ireval- ckinip ? > 

sanato-si, ruhhirevdnd, jarfiran, etc. An evergreen tree of the fores 

the Khasia hills. Eastern Bengal, the West Coast and 
Oamlioge of European commerce comes from Siam, and is obtaine 
ir. [fffnhina/i. Hook., f. (Kew Mus. Guide, 1907, 20). 

From the Guji-besix is produced the gamboge of medicine an 
That substance lias been knoum almost from cla.ssic times. Of Chiaf^ 

it was first mentioned apparently by Clusius {1605). It is referred to 
works as far ba<*k as the end of th»> 13th century. The gum is not 
any material extent in the forests of India, and the chief supply conies, ^ 

from Siam. Before the resin can bo gathered, the trees must be some 
old. Tapping is carried on during the rainy months, June to about 

sap is vigorous, by cutting a spiral lino round the trunk from a heig 
ten feet above the ground. Down these grooves the resin f ^ bitu 

stream into hollow bamboos placed at the base. From these it is ganibog® 

smaller bamboos, and left f(jr a month or so to solidify. To remove t 
the bamboo joints are placed over a hot fire, which causes them o c 
a round stick of gamboge is obtained from each — the Roll only 

of commerce. This method does not seem to be employed in India. 
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small incisions as a rule are made, and the resin colU‘cte(l in small toar-drop'j. 
In Ceylon it is procured by cuttini' hero and there a thin slice off the bark and 
scraping away the ro'^'iii ■^vhicli «*«)llects on the exjui^ed surface. Cake and 
Granular Ganibo”:^ are thus obtained, but both th<*so are less pure than Siam 
pipe pambogo. The best comnierei.il samples <ji the jiipo uanilioi^e are of a 
rich brown colour oxteriiallv, den-^o and lirittle, with a i **ucliot(lal fraetur*’ of 
a reddish- yellow colour, odourless and tiv-tele.-.s at lir-.t, then acrid. Mixt'd 
with water it forms a yellow emuKion. Hurst {Viiint- rn CoIdh),'*, (hh, (tc., 
1901, 4bl) gives an account of the chemistry. Aualv.-'i'- shows it to contain: — 
moisture, 2%)0 per cent. ; miuer<il inaftor, 1 05 ; re-'in siilubie in erlier. tiO 05 ; 
wax soluble in alcohol, 4'31 ; gum, 2(b03 (iauibogo 4h---iOlvi'r> in ammoni.i with 
a yellow colour, and this solution proiluct's yellow and red dyerv with /.me, alumina, 
and lime mordants. The average London tjuotation for Siam gamboge varii's 
from about £0 lO^i. to £10 per cur. 

In MEDinxE, gamboge is employed as a liydragogue and dr.istic c-athartic 
and anthelmintic. From the st^ods «i. semi--.nUd On. or fat is obt. lined, u-ed 
as a lamp-oil or a substitute for (fhL [Cf. Milburn, (Jr. (Jotntn.. 1H15. ii.. 507 ; 
Cooke, Guma, Resins, etc., 1874, 4L-4, 4G-8 ; Moedeen Sheriff, Mat. Mtd. Mad., 
1891, 43—4 ; Pharmacorf. Ind., 1890, i , Ui8-70 ; Trap. A'p’rst., lS05-t>, 
XV., 216-7, 310; Yearbook of I^harmnc'f, 1807, 177—8; 1800, 164-5: Livai'he, 
Manuf. Varnishes, Oil Crashing, etc., iSOO, 77-8 ; Moritz Jauvinlhal, L'ehvr das 
Onmyniautti, 1000 ; Chon, and Uriigg., IOOI.Uk , l02 ; Allen, Comm. (Jnjan. Anal., 
1901, iii , pt. i., 461-3; Barry. Legal Med. Jnd , 1002, i.. 532, 558; Mitchell, 
Animal and Veg. Fats, etc., 1003, 290 ; Blyth. Foods, 1003, 353, 401 : Wluti* 
and Humphrey, Phannacop., 1001, 543; Tschirch, ]>><' Harze and die Harzr- 
heh'dter, 1006, li., 833-50.] 

G. Xanthochymus. Hook , / Rer. Rot. Furr Jnd , 336 ; Talbot, kr. 27- 8 ; 

Cooke, l.c. 78; Brain, Deng. Plants, i, 217 ; Finnincrer. l.e. 200. The danijnl, 
tfimdl. tepor, manhola, tadr. nrara mr.inadi, innkki, jand-p, madan\ etc. A meduim- 
>\/cd overgreen tree of E, Himalaya and E. B>'*nU‘d ; from Kanara south, througli 
Coorg and the A'llgiris ; also m tfio X. Cir<-ars. Burma and the Andaman Islands. 

A large quantity of an inferior uamhoge is o}>taiuo*l from tin* GuM-iit>iN <>f 
this species. In .Lssam it is extensively used as a Dvk. '['he Fhakials of Lak- 
himpur also employ the bark t<» pr«Mlnce a bright yellow, 'i'fie nordant used 
is tlie green leaves of ^gnipitn-o-^ am {Idtomrati). \('t Dun'-an, ])ges 
and Dyeing, Assam, 1806, 26.] The P'Rrii is utihse«l m medicine ciiht'r Ircsh or 
dried, and also eaten as a Food. Et ripens in Jannarv and February, and is sume- 
times used in place of the tamarind for ]>reparing currv, and this fruit. a> aBo 
that of paaivuhtta . are used m th<‘ j“r< p.irati"u of vinog.ir ; » p. 1 1 'Mi). 


GEM-STONES,— Holland- lin\ Min, Prod. LM., in 

Use. (feol. Snn'. Ind.. lOGo. xxxii., pt. i.. lob 0: also Imji. Gaz., 1007, iii., 
160-3. Holland states that the most iinportatd of riic pciM ious and 
setui-preciouB stones of India are amher, jadeite and ruhv. "Tini <iidv 
precious and semi-preeions stones at presmit mined in India are the 
'liainond. rnbv. sapphire, spinel, tourmaline, garnet, roek-erv-'t al. and the 
various chalcedonie form< of silieon. jadeite and amber” p. fUj. T'he 
Pearl, thougli not a mineral but an animal gem-r>tone, may be dt'seribed 
Itere. In the present article, therefore, a eias^lti(■at^on into M.mou and 
Min'Or gems maA' be adopted advantageously. Uiuler tlie heading of 
Mator Gem.s will he taken up in alphabetical setpiiune -Btuvl. Tbamond, 
Pearl. Knbv, Sapphire. ;8pi||,,]_ Topaz and Turquoise; under Mtxon 
Uems —Garnet, Jade. Lapis Lazuli, the Qnartzo^e nuner.iis { Rock ( Vv-'fei. 
Agate. Onyx, Jasper, etc.), and Tourmaline. 

Total Trade . — The value of the precious .Mones found aimually in 
India does not apparently equal the value of the unset stones and pearls 
imported. The iMPonfs in iOo.3-4 amounted in value to Rs. 1.”>2,15.5G2. 
and in 1906-7 to Rs. 93.3'8.i((.3. ^nd came ehietlv from the Lnited King- 
dom. Arabia, Fram-e and Persia. The share of B'Tgal wa- Rs. 04,62,278 
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in 190.3-4, and Rs. (5,0.5.482 in 1906-7 ; of Bombay, Es. 55,02,591 in 
1903-4, and Rs. 84,49.271 in 1906-7. The l)alaiice on the totals of the 
years named went to Burma. In the same years the Exports (Indian 
merchandise, iueludini; Jade) amounted to Rs. 9,25,257 and Rs. 18,81,608, 
and the re-exports to Rs. 92,ll-'5 and Rs. 2,57,598. 

A. MAJOR GEMS. 

1. Beryl. — Ball, Man. Econ. (leol. Ind., 1881, iii., 520-2 ; Holland, 
l.c. 107-8. The sahza, fanooa, fantiki kerasi. 

Prof. Church writes me that beryl inciiKles not only the rich green emerald, 
but also the sea-green aquamarine as well as the white, and the bluish varieties 
of a mineral species, which is a silicate of ahimina and another earth, now generally 
called bervllia. 

According to Holland, the palest varieties are common in the granite peg- 
matites of India, but the crystals are too fissured for use as gem-stones. The 
only places where attempts have been made to excavate pegmatite solely for 
its aquamarines are at Padyiir (Pattalai) near Kangayam, Coimbatore district, 
and at different places in the Toda hills in Rajputana. [Of. Linschoten, Voy. 
E. Ind.. 1598 (ed. Hakl. Soc.), 1885, ii., 1.3,8 ; Tavernier, Travels, 1676 (ed. 
Ball), 1S89, ii., 104 ; ililburn. Or. Comm.. 1813, ii., 288 ; Watt, Min. Rev. Ind., 
1894, 1(5 ; 1895, 39 ; 1890, 38 ; 1.S97. 30-7.] 

2. Diamond. — Ball, Man. Econ. Gtol. Ind., 1881, iii., 1-50; Ta- 
viTuier, Trareh, 1676 (otl. Ball), ii., 431-64; Eec. Geol. Surv. Ind., 1889, 
xxii., pt. 1, 1-2; pt. 4, 282-3 ; 189(5. xxiii., pt. 2, 69-72; pt. 3, 153-6; 
Holland, l.c. 108; also Imp. Gaz., iii.. 160-1: Watt, Mem. Bes. Ind., 
1894, 23-4; Min. Rev., 1894, 16-7 ; 1895, 39; 1896, 38-9; 1897, 37; 
hird, aJmd.s, hiruka, etc. 

Sources. — India was the first and for long the only source of diamonds known 
to European nations, and most of the groat lusturio diamonds, the Koh-i-nm, 
the Orloff, the Pitt, etc., were obtained from tluit country. Many of the early 
Indian explorations by Europeans were priin.irilv conducted with a view to 
learn particulars of the supply of diamomls and other precious stones. Beiet- 
ences to Indian diamomls accordingly occur in the writings of most of tMemy 
travellers, ilarco Polo wrote of them in the 13tli century. Varthema (rW't *. 
1510 (ed. Hakl. Soc.), 1863, 107) deals .specially with the diamonds of Cambay. 
The history of the Koh-i-nur, given by Tavernier (1076, l.c. 123-.), * 

gem hack to the time of the Emperor B.aber (.Memoirs (Leyden and Lrs e, 
trams!.), 308). .I.thangir (Memoirs (Price, transl.). 2-3, 51) gives 
of the diamonds in the crown and throne used by' him. Garcia d© Orta, w 
was in India in 1563 (Coff., xliii. ; also in Ball. Proc. Hoy. Ir. Acad. [ 

1890. 1 ., 6.57-61) mentions various Eastern di.imond mines, such as * ® 

“ Bisnagcr ” ( Vijayanagar) and the " Decani ” (Dec can). Ball, in his ® , 

of Tavernier’.s Trai'da. trives full p.irticulars of all the Indian 
diamonds, and the reader desirous of such details should, therefore, co 
that work (ap)>., 431-01). Tavernier — a diamond merchant— wM 

European to critically examine the diamonds and the Court jewels ° ' 

Hib work ib, accordinidy. highly m.structive. Fryer (Xew Acc. E. . 4’ 

1675, 188. l’ 12-4) and Thevenot (Travels in Levant, Indoatan, etc., . ^ 

9.8-100. 104) speak of the diamonds of Golconda, etc. (Golconda 
B.ill. l.c. 4.53-0). Jlilhurn {Or. Comm., 1813, ii., 79-81) furnishes 
for the guidanc e of the purcha.ser .and enumerates the more . 1,0 [9th 

diamcinds that h.id been procured from Inrii.i up to the beginning ot 
century. f cts of 

The followmz acencmt hv Holland eives concisely the • * [,ack 

the modern production; — Xotwithstanding the rejiutation classics) 

even a.s f.ir as Ptolemy in the European, and further in the >s 

which India has li.ul as a dirunoncl-proclueing ccjiintry', the output 0 [0 

very small and comparatively imimportant. The places which, 
accounts, have bteen mcist productive m the p.ist form three ag®, 

in ass.iciation w ith the old imfossihforous rocks of [irobably P'^'p ^,,pali and 
nose knoevn as the Purana zroup, and cllstingui-hed locally' as the Cu Tj^^ijern 
fv.crnui .sysleiub in South Indni, and as the \*indhyan system in t e 
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part of the Peninsula. The southern of fheThreo jn'oups ^){ diamond-Mocurrenee'^; 
includes localities, with apparently authentic record-, in the districts of Cuddapuh, 
Bellary, Karnul, Kistna, and Godavari. Loose stones have Been picked up 
on the surface of th(‘ ground, found in deposits of alluvium and in the workings 
which have been undertaken in the so-called Banagaiipilly stage of the Karnul 
series of strata. In the second group of occurrences, in the Mahanadi \iiUey, 
the stones have been found in the iiUuviuin of tho Sambalpur and Chanda dis- 
tricts, and though strata similar to those of the Vmdhyans and K.unuls are 
known in this area, no diamonds have been found in these older rocks, 'riie third 
group of occurrences occupies a tract some sixty miles long by ten mile-, wide, 
with the Vindhyan conglomerates near Panna as the centre 'The diamond- 
mining industry still persists in this area, both m the old <*onglomcrate of \'in- 
dhyan age, and in deposits w'hich, though described as allu\ lum, an' ])ossi))l\ 
relics of Lameta (Upper Cretaceous) deposits." 

The diamond, on account of its hardness, lias for long bi-en nuulo use of 
for glass-cutting purposes. A rude variety, known as lh»rt. has heen chiefiv 
employed in this way. In medicine, (iiamond dust is kiiouri to ht- a powia-ful 
mechanical poison. [Cf. Hedges. Diary. IhSl-T, iii., exxv.. it : Hcync. 'f/arf.- 
t>n Ind.y 1814, 92-107 : Bernier. Trnrc/.s\ app.. 4r>9-7l : King. Ind. Af/n.. 

Nov. 1892 ; Madras Weekly Alail, I)ee. 13, 1909, .102 ; The Pitt Diamond, cnntci 
Walter Fitz-Patrick. Rept. Hist. MSS, C'omim, 1S92 : Brough. Aliniarj of X<>n- 
MetalL Min.y in Joiirn. Soc. Arts, Jan. 15, 1904, IG8-72.] 
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3. Pearls, Pearl Fisheries and Mother-of-pearl. — Pearls 
are found in several molluscs which inhabit shallow seas and sandbanks 
in both the Old and New Worlds. The most productive is the so- 
called “ Pearl Oyster/’ in realitya mussel— Mefrtff/fiHff mttrf/ffiififera, 
Lam, Modern classification, however, favours its reduction to Arirttift : 
motij 7 nuiti, muthu, etc. 

Formation , — It is now known that most, pearls are formed by the presence 
of some foreign substance, which becomes embedded in the interstices of the 
moUuscan mantle and constitutes a source of irritation. Thi.s irritation causes 
the mollusc to deposit nacreous matter in concentric layers until tho foreign 
particle becomes completely encysted. It has been practically established, 
chiefly through the investigations of Dr. Lyster Jameson, that the irritating 
substance which induces the pearl -formation is very seldom a sand grain, Imt 
almost always a small parasite, in some ca^es a simple protozoan. it\ others one 
of the stages in the life history of a flat worm. iTof. Herdman of Liverpool, 
who was recjuested to examine the fisheries in the (hilf of M.inur. -tates m his 
report that the majority of the best pearls contained as their nuclei the remains 
of certain Platyhelminthian parasites, which he identiticd us the larval (m.'U- 
dition of a Cestode or tape-worm. This cestode pa-^cs from the body of tlie 
pearl oyster into that of a lile-flsh and from tho flle-ti.sh into some larger animal, 
possibly the large Trygon or ray. 

Though pearls originate in the mantle, they neverthele.^s, wiam large, fre- 
quently work their way out and lie loo^o between it and tho shell, or bec-orne 
attached by subsequent nacreous dopo'-it to the “ mothor-of-poarl surface of 
the latter. In this position a pearl may become so covered up .as to form a 
hemispherical mass which when cut out forms tlie perle bnuton of the jewel- 
lers. The hollow warty pearl, known as " l>hc>.ter pearl,” is produced by a 
deposit of nacre in order to close an aperture ari>.ing fr<jm some injury. 

Indian Fisheries , — The pearl fisheries of Iiulia have been famous from reinotr 
times. Garcia do Orta in 1593 {Coll., xxxv.) mentions the prin< ipal locjiUtic-? 
in the Persian Gulf where pearls were then o>>tained and says the pi'arls were 
cleaned and polished with pounded rice and salt. Linst'hoten m 1.798 and 
Tavernier in 1676 describe both tho Persian and the Ceylon pearl fisheries. .\t 
the present time the largest pearl fisheries in the East are tho<«' of Ceyltui,. 
for information concerning which the reader should consult the reports sub- 
mitted to the Government of Ceylon in 1904 by ProL Hoydrnan. Mr. J. P Lewis 
and Mr. Hornell ; also HerdmanV much fuller report pubhdied 1 y the R->yal 
Society (London, l903-r.. 7 voK.). In lOOo the total amount rcaU'ed was 
Bs. 25,10.621. and the number of ovster- fished up 49.279,189. TVtese fisheries 
(it is understood) have been recently sold, or rather lo.tsed. for £'20,000 a jear 
to a company who are to work them. Tim only other pearl ti.shr.ry of importance 
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is that of the Jlergui district, Biirin.i. « liich forms a considerable source of revenue 
to the Burma f Government. 

MOTHER-OF-PEARL (see p. !)S9) is proi iiredin connection with the Pearl »nd 
Chank tislieries of South India. It is carried all over the country, but curiously 
enough is not worked up to the extent that might be anticipated, though a fairly 
large trade exists in exporting the shells (\\ att, lyid. Art at Delhi^ 1903, 206-8). 

[Of. Renaudot, Acc. Ind. and China bij Moham. Trav. in 9th centiu-y (Engl, 
transl.), 1733, 95-8; ilarco Polo, TravcU (ed. Yule), 1871, ii., 267, 274, etc,; 
Barbosa, Coasts E. Africa and Malabar, 1516 (ed. Hakl, Soc.), 66, 170; Lin- 
achoten. T o;/. E. Ind., 1,798 (ed. Hakl, Soc,), 1885, i., 4,7 ; 128 ; ii., 133 ; Pyrard, 
Voi/. E. Ind.. etc.. IGOl (ed. Hakl. Soc ). ii.. 143. 239 ; Tavernier, Travels, 1676 
(ed. Ball), 1SS9, li., 107, etc. ; Thevenot. Travels in Levant. Indostan, etc., 1687, 
pt. lii,, 29’, 109; imburn. Or. Comm.. 1813. i.. 3,77-62: Faidus jEfjineta (Mma, 
t'omment.). 1847, iii., 473-4; Burma and Its People (ed. Theobald), 1882, i.. 127; 
Thurston, Pearl and Chank Fisheries. Meinar. Madras Govt. Mim. Bull., i,. 1894, 
Pearl Fishina, Basscin Dist , .Ir/ri. Lcda., 1896. Xo. 36; 1897, Xo. 1; Twyuam, 
liept. Cei/lon Pearl Fi.sherp. 1900. 1-66; Donnan. Insp. Pearl Banks, Trop 
Apri.st., 1901, xxi., 243-5; K, im Thurn, Ceplon Pearl Fishery, Jan. 1904, 
xxiii., 443-5 ; Feb.. .507 0, et<'. 

4. Ruby.— Ball, Man. Econ. GeoL Ind., iii.. 427, etc ; Fritz Noetling, 
Note on liept. Namsela Ruhfj Mine. Mainglon State, in Rec. Geol. Sun. 
Ind., 1801, xxiv., pt. 2 ; Holland, Rev. Min. Prod. Ind., yi., 584-9; also 
hup. Gaz., ill.. 161. The lal, inanal', Jeemhu. j/dJiut remdni. etc. 

This name is applied by lapidaries and jewellers to two distinct miner^ 
the True or Oriental Ruby and the Spinel-ruby (see opposite). The 
clear, crystalline form of alumina, coloured by some metallic oxide, chiefly tn^ 
of chromium or of iron, wlulo the latter is an aluminate of magnesunii. 
hardness the true ruby is inferior (uily to the <Iianiond. a fact wMch aflor 
the simple=it test for distincrui:^hing it from spinel, but it is also denser an 

dichroic. _ . lv. t 

Sources. — Rubies have been found in <-ertain localities in bouthern • 
Ceylon. Afahani'^tan and Radakhshan. imt the chief sources both of 
and the .spinel rubv are m the mines of l'pp'‘r Furma. Garcia de Orta ( • 

(^olL, xhv :aUoinRaU. /W. Fo.V Ir. Arad (3nlser.). lSSO-91. i.. 065) gives some 
account of rubit‘s, bin remark'? that under the name of “ruby ” a pea ^ ^ 
stones are placed. Bali, commenting on Garcia, says that detinite miorma 
of the occurrence of true rubie.s in India, at least tlie existence at any 
regular mines, is wanting. Tiivermer inakt'S numerous references to the .» 
and Ball in his edition of that work (ISbO, ii. (app. v.), 405-70) ^ 

portunity to give a full account of the ruby mines of Fpper Burma which s 
1)0 consulted by the reader. ot-ince 

Miniatf . — At the present day ruby mining in India is confined to the pr 
of Burma, the most important locality being near Mogok. Here the 

to Hr. Bennet Brough, the methods of mining in Burma are suited to 


in a clayey mass, an alteration product of a coarsely granular marble, 
to Hr. Bennet Brough, the methods of mining in Burma are suited in 

conditiuns of it.s occurrence, in the limestone, in hill detrital 
the alluvial deposits in the valleys. The following account is taken from 

Bunng the period under re\"iew the ruby-mining industry in to 

underwent a new and favourable phase, tlie mineral having 
petroleum, the most ])rofitabIo source of revenue among the Burmese ^ 
Various least*'? were granted in the ruby-boaring area near ^ ^ 
VIyitk_\ina di.'-tnct, and m the ‘stone-tract ’ of the Sagyin A„ -vioeok 

tlistrict. and tlie re>ults liave been most profitless ; but the returns for * 

■ ■ - - - ... -1 --nov^nt, show thaOhe « 


area, where th*) Thinna Ruby Mines C‘oiup»my is par. 
dustry has entered a most encouraging phase. The Fompany was 
right in 18S9 to mine ft>r rubies and to levy royalties from persons ^ 


working 


by 


aso being renewetl in 18'Jt) for fourteen years» however, 
plus a share of the profits. The result in 

le sharehiilderb' point of view, the rent friHO 

to Hs 2,U0,0fiO, the share of the profits being at the same tune -y, 

- - ■ for 1 

7,950" ^ I')-! p^' 

Company obtained rubies to the value of £00,848. and paid a di^iden _o^__ 


at a 


rent 


Native methods, the lease b 
of Rs. 3.1.).00(* a year 
unsati'-factory from the shareholders 

* '■ ' ■ ; ac me ‘'4“'Vr-'t time i 

20 to 30 per cent. A dividend of 5 per cent, wa.s 


1808. when the value of rubies obtained anioimted to £57,950. 


cent. ; in this year three unnsually valuable stones were found, one 


of ’ 


■ carats 
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being valued at 4 lakhs of rupees lii the loilnwing year (1000) the 

Viiluo of the stones raised m'*reased to £07,3-0, and the Coinpany paid a dividend 
of 17^- per rent. The year 1901 showed the record output of stones, valued 
at £104.470, wliilst in 1902 they brought £80,890. In tlie hist j'oar (1903) tlio 
Company's receipts wore £98,575, and profits on the year's working £44,950 ” 

[(■f. Barbosa, Conffts E. Atrica and Mnlahar (od. Hakh 8oc.). IHOTc 108; 
Lin^olioten, Voy. E. Ind., 159H (ed. Hiikl. Soc.). 1885, i, 80. 97 ; n.. 138-41, 
151-4; Thevenot, Trardn in Leranty Jndostnn, etc., 1087, pt. iii., 112; (l\ington, 
Voij. Suratt., 1089, 201, 585; Milburn, Or. Comm., 1813, i.. 300; li.. 288-9 ; 
Okiham, Mati. Econ, (inol. Ind., 1893, 45; Alin. Bf v Ind., 1894. 18; 1895, 41 ; 
1890, 40-1 ; 1897, 39-40 ; Ufjit. Hen. and Adniin., Eurma, 1S95-0. 9S-9 ; Wan! 
and Judd, Froc. Roy. Soc . 1895, 57, 387-94 ; Max Bauer, dnhih. f. M/n., IS90, 
ii.. 197-238; Scott, Gaz. Ujijier Rurmn and Ehan Stat(s, 1900. ii., pt. 1. 213-7 ; 
1901, pt. 2, 144, 342, 392; BeninU Bruugh, Mimngof Xon-Mitad. Mm., in 
Joiu'n. Soc. Artu, Jan. 15, 1 !Mj 4, 172 3. j 

6, Sapphire. — haW, M(ui. Kii>n. ImL, 1X81. lii. 42‘) ; l.iitoiiclio, 
Sajijihire Mineif of Kaxluitir. in Rec. (Irol. Surr. Ind.. IxilO. wni.. ])t. ll ; 
Middlemiss, Sajtidiirine-ht'drinij Rock frnm V iznijafintoni. T.tOl, xxxi.. pt. 2, 
38-42 ; Hollaii<l. Rev. Min. Prod. Ind., 190d, xxxii.. pt. J. 10‘J. Tlu' nilnni, 
kabud. neela-hgmet-kha. ouk thaphd-i/a. etc. 

Sources . — The sapphire is a transparent variety of eorimdum or native 
alumina, composed of oxide of alumina with traces (*f otlier siihstances to which 
Its colour IS due. Tho colour varies from tlie palest lilue to deep indigo, whde 
violet, yellow and green varieties are also met with. Hoth dark and light varieties 
are described by Garcia de Orta Coll., xliv.). who says the latter are 

called aafira de agiia (water sapphire) and that botli varieties are found m 
“ Calicut, Canannr and in many parts of the kingdom of Bisnager,” Ball (Kov. 
of Garcia de Orta, in Pruc. Boi/. Ir. Acad.. (,3rd ser.), i., tl<)4). conmiont- 

ing on this subject, states that lio has no definite information as to the former 
workings of sapphire deposits in India. In recent years tho chief source of 
sapphire was at Z.inskar in Kashmir, but the mino.s are now .s.iid to bo exhau.stod. 
According to Holland {l.c. lOh), tl'o normal blue sapphire and rarer green, yellow 
and white varieties are occnsionall.v found in the ruby-bearing gravels of Flurma. 
[(.'/. Tavernier, 'frdvrls, UlTti (ed. Ball), ISxO, ii.. llid, 4Ci."). 4To ; Thevenot, l.c. 
Ill); LawTeiico. Vallfti of Kashmir. ISb.'i, UO-1; .M in. Iter. Ind.. ISb.'i. 41 : Ix'.Hi, 40; 

40; Bennet Brough, l.c. dan. 14, l'JU4, 172. j 

6. Spinel.— Ball, l.c. 429-31 : Holland, l.c. Iu9. 

The spinel or Balas ruby differs from the true Grient.d uiby by I’out.mmig 
H considerable percentage of nuigiio.'i.i with tr.iees of chromium ,in ! iron oxide. 
Ill hardness it is also inferior to the true ruby, of which it is a constant .t'-oci ite 
and for which it is frequently inistakcii, [C/. T.iicrnior, l.c. u., 1U2, 4117.] 

7. Topaz. — Btdl, Mdn. Econ. (I'coL Ind., 1881. iii., o.'lO d. 

A fluo-silicate of alumina always containing a little esscaitial water, and 
occurring only in motaniorphic rocks or in the veins whn-ti traverse the.se. Of 
its occurrence in India there seeiiis no anthontie roeord. [C7. Linsrlioten, l’«y. 
P. Ind., Id98 (ed. Hakl. Soc.), ISS;5, i., 80; in, I3S ; Tavernier, I r. ii,, 12'J, 44!l.] 

8. Turquoise. — Ball, l.c. 433. 

The oxistenee of the true turtjuoise m India is doubtful, lloiland remarks 
that its only importance lies in tho fact that India is one of the (4iannels by winch 
the material proetired m l*er.^ia and adjoniing area'- re.iehi'S the Kurojtean and 
Kasti'rn markets. 'I'lie art of maniif.iet tiring and eolourmg imitation turquoise 
has hoeomt' a seience with th'* tr.iders in thesi* stones. KecetPly a new' industry 
iuis arisen in Kashmir in ornamenting metal wares with a layer ot f.d-e tunpioiso 
embedded over the surface (Watt, Ind. .4rl. at IMhi. I’.HId. .'lO, lb). j t 7. lan- 
scheten, l.c. it . 141 ; Tavemit'r, l.c. ii.. 108; Alilbtirn, Or, Comm., isld, li., 
•>43; Bennet Brough. Aiming Kon-Mctall, Alin., in Jonrn. C'oe. .Irt.s. ,lan. 14, 
1304, 174.] 

//. MI.\OR 0£.VfS. 

9. Garnet. — Ball, Man. Econ. Heol. It'd., 1881, ni.. 321-4 ; Hnllaiid, 
Ong. dtid lirouth of (iarnels, etc., in Rcc. Reol. Sdrr. Ind.. IX'.tti, xxi.x., pt. i., 
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20-30 : also Rev. Min. Prod. Ind., 1905, xxxii., 
cJiunri, mehtab. 

Garnets are silicates of ahimina, iron. lime, magnesia or similar bases. Thev 
may be grouped in six sections as alumina-lime. aUiinina-magnesia, alumina- 
iron. alumina-manganese, iron-lime and Ume-ehr<‘)me garnets. 

Sources. — The garnet is common in various localities in India, those of 
Rajputana being the most important. Some stones from Rajputana are said 
to measiue a quarter of an inch to six inches in diameter, and are reputed to be 
the best in the world. In the Madras Rrcsidency they occur in Vizagapatam, 
Godavari, Trichinopoly and Tinnevelly, and are fairly abimdant in Burma. 
According to Holland, “ The only g.irnets worked to any considerable extent 
in India occur m the mica schists of Rajmahal in Jaipur, mid near Sarwar in 
the adjoining State of Kishengarh. Returns are not available‘’to show the con- 
dition of the industry in Jaipur, but there i.s still a cnnsidcrable industry in the , 
Kishengarh State, though the yearly estimates are altogether too variable to 
permit of a fair average being drawn, varj ing from about £10,000 to £2,000.” 

Cut garnets in the form of necklaces and other small articles of personal 
adornment constitute an important section of tho lapidary craft of India 
(Watt, Ind. Art at Delhi. 1903, 74-d). The chief centre of the production of 
these goods is Jaipur. The qualities knowm are the so-called amethystine or 
Oriental garnets, which are usually cut in tht‘ form of pendants for jewellery, 
and the more valuable noble or alrnandine garnets. 

[C/. Garcia de Orta, lo03.' Coll., xliv. ; Milburn. l.c. ii.. 2SS ; Min. Prod. Ind. 

Rev. and Aqri. Dept.. 1892, 3; Min. Rev.. 1894. 17: 1895. 39-40; 1896,39; 
1897, 37-8 ; Introd. Chem. and Phtj. iSfud>/ Ind. Min., 1895, 81 ; Scott, Oaz. 
Upper Burma and Shan States. 1901. ii.. pt. li., 230 ; Bennet Brough, l.c. 174-5.] 
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10. Jade and Jadeite. — Ball, Man. Econ. Geol. Ind., 1881, iii., 
516-8 ; Fritz Noetling, Kept. Econ. Res. of Amber and J ode Mines Arm, 
Upper Burma, in Rec. Geol. Sure. Ind.. 1892. x.xv., pt. iii.; Occurrem 
in Upper Burma, 1893, x.xvi., pt. i.. 2r)-.3u : BauiT. Jadeite from Tammaw, 
U pper Burma, 1895, xxviii.. pt. iii., 91-5 : Holland, l.c. 52-1. Theyashm, 
sang-i-yarihab, sutashi. otr. Uudor tin.' iianu> .1 adk .several different minerals 
are inc luded, not always easily (listini^ni.shablo. True jade or nephrite is 
a native silicate of calcium and ina;.in*'siiim, and may be regarded as a 
crypto-crystalline variety of hornblende. .Jadiutk, commonly confused 
with true jade, is a silicate of soda ancl alumina, is harder and has a higher 
specific gravity and greater fusihilitv than jade. Both jade and jadeite are of 
economic importance and are comprised under the general term J adestone. 

Sources.— The chief source of the riiineral is in Cpper Burma. Accoroi^ 
to Holland, some of the best material is obtained as pebbles in the gravels of tM 
Uru ri\-er, a tributary of the Chindnin. but most is obtained by quarrying noM 
Tammaw, in the Mogaung Sub-Division of the Alyitkyina district. The jMOi 
here is enclosed in an eruptive rock closely resomiiling serpentine which pierces 
strata probably of Upper llioceno age. Xo jade (neplirite) of the kind w c 
would be regarded as a marketable mineral is known in India, though a mine 
having the essential composition and appro.iching jade in physical char^ 
is knoivn in South Jlirzapur. Outside India it may be remarked that m o® 
Turkestan true jade has been worked for many centuries. 

.M/ning. — The method of extraction is very primitive. Before 
of tile Tammaw mines, the mineral was otitained only in the form of “U 
in the Uru valley, mixed with other rocks in tlie alluvial deposits 
“ The boulders are obtained either by digging holes along the bank of the s 
or by diving to its bottom. The boulders brought to the surface are a 
broken, and the jadeite separated from the useless stuff” ),„iaree 

H’amraaw mines the method employed is to heat the surface of the rock 
fires, the fall of temperature by night being sufficient to crack the rock. 
bars are then inserted m the cracks and tlie big blocks thus obtained are 
by mallets into lumps of convenient size. certain 

.Manufactures. — -Jade is highly valued by the Chinese, and also j pgjc 
clas.ses in India. The best is of an intense liright -green colour, but re a 
pinkish varieties are also prized. In Burma it is employed chiefiy in t e 


50U 


GEM-STONES 

AGATE AND CAltNELIAX minor 

Quartzose Minerals 

facture of finger- and eur-rings, liracelets, chain-^, etc. The chief s-eat of the 
raanufactiire of these articles is at Momein. All sort of cups, vessels, tables and 
other ornaments are made of it. [Cf. Watt, lud. Art at Delhi, 1903, 73. 470-7.] 

Articles of spurious jade are also frotpiently met with. The most common of 
those in India is the Afghan jade-liko serpentine, largely used in Blu'ra (Shahpur 
district) for making hafts of ptAtquahz (Afglian knives) and of hunting- or 
ordinary table-knives, small boxe.s, etc. 

Trade . — In Upper Bunma the export trade in jade-stono is very con.-.iderablo. 

Some passes into South-West Cliina by the overland route, but most find.s its 
way douTi to Rangoon, whence it is exported to the Straits Settlements and 
China. During the six years 1897-11H»3 tlio exports averaged 3.911 cwt., 
valued at £44,770, giving an average value per cwt. of £lT4o. The exports 
m 1906-7, according to the Othcial returns, were 2,99S cwt., valued at Us. s.(>Lh27n. 

[Cf. Warry, Mep(. on Jade Minea at Mogaunq, I.'sSS ; Mtn. Bev., 1S94, 17 ; 1S95. 

40; 1896, 39: 1897, 38; Lawrence, Vallrq nf Kashwir, 189b. Ob: Scott, daz. 

Upper Burma and Shan States, 1900, li., pt. i., *277-89 ; 1901, ii., pt. ii , 20.S : 

Bennet Brough, l.c. 17G.] 

11. l^apis Lazuli. — Ball, J.c. 528-:50. The hjirard. rajfnaniL D.E.P., 

A mineral of complex composition, but eunsUtinir chieHy of silica, aluTnina iv.. 587. 
and lime. It is commonly known as iiltramarino fmm its blue colour. 'I'he Lapis 
mineral powdered was largely used in India for hoursO doc(^ration and b<n>k- Lazuli, 
illumination. \Cf. Paulus rEgincin (Adams, transh), lii., *200-1 : Linschoten. l.c. 
ii., 144 ; Tavernier, Travels, 1070 (ed. Ball). 1889, ii . 150 ; Milburn, Or. Cof/un., 

1813. i., 138.] 

12. QuaPtzose Minerals. — Quartz is the natural silieic anhydride, D.E.P., 
but hydrated silica also exists. This has led to the classification of the »•. 167-75. 
stones of this kind into : — crystallised or phancro-crvstalline anhydrous Qu.artzoso 

• X V .1 

quartz, represented by the rock-i rystals ; uncrystallised or cr}i)to- 
crystalline anhydrous quartz, including chalcedony, jasper, agate, etc ; 
uncrystallised hydrated quartz. The opal is a type of this last group. 

(a) Rock-crystal* — Ball, l.c. 502-3 ; Holland, l.c. 107. The bilaur. pdiatak. 
tanaala. 

Sources. — Rock-crystal is the name given to the transparent varieties of Rock- 
crystalUsed quartz, the different colours which are met with being duo lo the cry.’Aah 
presence of small quantities of foreign minemU. The.-e coloured v.inetie> are 
known by various names, eg. Amethy-t. hairngorm. Ro^e-cjuartz, Smok\ - 
quartz. Milk-quartz, etc., and Holland make.< the following 'statement regarding 
the occurrence of this gem and its us€’ in Iinlia : — In tho'J'anjore district, bludras 
Presidency, fragments of rock-crystal ar*.‘ cullected and cut for t hciip jewellery, 
being known as “Vallum diamond-s.*’ whiKt the bi-p}r<imid<il quart z-cry^taU 
found in the gypsum of the salt luarl near Kalabatrlu on the Indu*, are to a 
certain extent used for making necklaces, and rock-rr\ "t,!! is bimilarly used fur 
cheap jewellery in Kashmir.” In Indian Art at Delhi, 1903 {l.c. 7b), it is stated K.uthticr 
that rock-crystals are also largely cut and made into sword and dagger handle-^, ,.h'i 

heads, buckles, necklaces, etc. These are turned out fairly extensively in Jaipur. 

The so-called “ rock-crystal ” buckles, etc., of Kashmir are very largely made 
of paste diamonds. [Cf. Mandelslo, Travels, in Oleunua. Hist. iMuficovy. etc.. 

1062, 83; Tavernier, l.c. i., 389; Milburn. Or. Comm., 1813, i., 36U-1 ; iSIin. 

Trod. Ind. Rev. and Agri. Dept., 1892, 3 ; Watt, Rev. Min. Prod. Ind., 1894. 

^8 ; Nicholson, yian. of Coimbatore DDt., 1898, ii., 150. 

(^) Agate and Carnellan. — Ball, he. 503-4 ; Watt, /nd. .4rZ.. he. 73-5 ; Ilulland, Agate and 
'•c. 107 ; yamni, manka, etc. Carnelian. 

Agates are concretionary masses or nodules, which occur usually in hollow- 
or veins in volcanic rocks. When cut across, the sections show layers. l’hf*ir 
C'lmposition consists of 70 to 90 per cent, of silica, with varying proportion-; of 
alumina, coloured by oxide of iron or manganese A’arious varietios are found, 
known as !Mocha stones. Moss Agate-^. Blood>tf^ii«s, Chrysf)pra>c, etc. 

-Sources.— According to Holland, a considerable tra<le in ag.itc and the n.-lar-'d 
forms of silica, called hnkik, still exists. These are obtained ir-iui the ainvgd.i- 
I'^idai flows of the Deccan Trap, chiefly from the State of Uajpipin. whore the 
Uiam source is a conglomerate near the village of Ratanpur. Hert* the right to 
Collect hahik is leaded for a penoel of five yeans at an amuiai rental. The most 
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impi )rtant place at \\ hich agates are cut is Cambay, but a certain amount of agate- 
cutting i-s also carried on at Jabbalpur, and other places within range of the 
Deccan Trap. They are nmch used for ornaiiientai and decorative purposes, 
being made into brooches, rings, seals, cups. etc. The ancient murrhine vases 
famous from the time of Pliny, are supposed to have been made of agates from 
Broach and Cambay. While coUecting the pebbles the miners divide them into 
two primary classes — those that are not improved m colour by burning, and 
those that are. Of the former there are three chief varieties: — (1) the Onyx, 
known as mora or bnwd (jhuri ; (d) the Cat’s-eye, cheshatnaddr or dola ; and (3) a 
yellow halt-clear pebble called rori or lasania. All other stones are baked to 
bring (»ut tlieir colour. During the hot season, generally in March and April, 
tile stones are spread in the sun in an open held. Then in May, a trench, two 
t\‘et deep by throe wide, is dug ivmnd the hold. The pebbles are gathered into 
eartlien pots, which, with their mouths down and a liole broken in their bottoms, 
are set in a row in the trench. Round the pots, goat or cow-dung cakes are piled, 
and tile whole kept burning from sunset to sunrise. The pots are then taken 
out, the stones oxamineil, and the good ones stowed in bags. About the end of 
May tlie bags aro ( arned to the Xerbudda aiul tloated to Broach. Here they are 
sliippi'd in large ve-^scls for C’amliay, and otfen'd for sale to the Carnelian dealers. 

By exposure to tlio sun and lire, <iinong browns the light shades brighten 
into white, and tlu* darker d<‘ep*-*n into ch<‘stnut. Of yellows, maize gams a 
ro.->y tint, orange i^ intensilie<l into red, and uu intermediate shade of yellow 
becomes pinkish purple. Pehblns m winch cloudy browns and yellows were at 
first mixed art* now marked by clear bands of white and red. The hue of the 
red carnelian \aries from tlie palest flesh to the deepest blood red. The best 
aro of a deep, clear, and even red colour, free from cracks, flaws or veins. The 
larger and thicker the stone, the more it is esteemed. White camelians are 
scarce. When large, thick, even coloured, and free from flaws, they are vaiu- 
able : yellow and variegated stones are worth little. It may be of interest to 
add m this connection that the burning of agates at Cambay is fully desenbed 
by Barbosa at the beginning of the loth century, so that it would appear to 
be a fairly ancient industry. And moreover otlier writers of an even earlier 
date allude to the agates of'lndiu without specially imiicating their production. 

[CV VTirth^ina. 7Vf/rW.s\ l.‘>lo (od. Hakl. Soc.), 107; Barbosa, Coa»U 
E. Ah ten (ir‘d Maldhdr H.ikl. 1-717. bO-7 ; Mandelslo, l.c. 1662, 26, 

40, : Tavernier, / c. i. bit; Mithurn. Lc. ii.. 407-9; Paulus ^gimta 

(Adams Comment.), 1847. in.. 47b; C<nnpbt41, Bomb. Gaz.^ iii., iv., vrii. and 
xxiii. ; Watt, Btv Min. Prod. Ind., 1804. 17 ; Jnd. Art at Delhi, 1903, 73-4.] 

(c) Onyx.— Ball, Lc. o03. 

The onyx is the general term for tho.se variotios of agate in which the colours 
are arranged in fiat horizontal planes. It is reported to be plentiful in the crystal 
pits in the Betul district, and to occur near Amerwara in Chhmdwara. It 'tas 
formerly in great repute for cameos, and is employed for various articles ot 
adornment. [Cf. Milburn, l.c. ii., ol5 ; Watt. Rev. Min. Prod., Lc.] 

{d) Jasper. — Ball, Lc. 503-14; Rec. QeoL Surv. Ind., 1895, xxv., 202. 

A quartzose mineral, commonly of a red or yellow colour. The former occi 
among the Cambay stones from the Deccan, and the latter in Tenasserim. - 
green variety is found in Burma, and fine specimens of ribbon jasper are me 
with 111 the Sandur hills, Bellary. [Of. (.lareia de Orta. 1563, ColL, xliv.] 

{-;) Opal. —The dhddin pathar. _ . There 

Compact uncrystalline semi-transparent to opaque hydrated silica, 
are various varieties, of which the most valued is the Noble Opal, of a 
white colour, opuie-^cent and exhibiting a rich play of colour. [C/. 
li., 51.5; Beimet Brouch, Mining Non-MetnlL Min., in. Journ. Soc. Arts-, 

15, I9b4, 174 J 

(/) Cat’s-eye. — The chush-maidar, Ifwndfdn or lahsaniya. flection, 

A variety of ehalcedomc quartz, presenting a peculiar opalescent re 
said to be due to the prt^sence of a-^bestos. It is called Cat s-eye “*^*L'Vhas 
semblance to the eye ef a cat. hence also the Burmese name kyounp p Jnd , 
that meaning. [Of. Oarcia de Orta. I5ti3, Co/k, xliv,; Linschoten, voy. 

1598 (ed. Haki Soc.}, 1885. ii., 141 ; Miibmn, Lc. i.. 361.] 

13. Tourmaline. — Xootliug, Tourmaline Mines in Mainglon 
iu Rec. Geol. Surv. Ind., 1)^91, xxiv., pt. ii., I25'8; Holland, Rev. 
Prod. Ind.. 1905, .x.x.xii., pt. i., 109. 
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A miner<il of very complex ami vai-iable composition occurring in the granitic 
and metainorphic rock'=! of most countries. It is generally black, when it 
termed ; red varieties (M/6W//m). dark-blue (imiH'oiutr) and wliito {'ichioiti^) 
also occur. The red variety is commonest in India, go<id specimens lieing of a 
deep crimson (‘olonr. White specimeri'N have occasioindly been fouml among 
tlie black stones from the Shan States, and gn‘en tourmahuo has hetm mentiou«-d 
as occurring in the Huzariliagh distrh t of Uongal and in granite dvkes in the bed 
of the Kauveri, Sering.ipatam. Holland states that various atti'rnpt'- have hcfu 
niadc to work the rod varudy whicli ociuir.s in the Ruby district nf I'ppi'r Ihirtu.i 
111 189H an outturn wortli was reported, in l‘.MH) worth tJ/JlO, and m 

1H03. lillHi. but returns for IS'JS and l!M)2 are not avuilabio. \('f Milbuni. / r. i., 
Iltil-ti ; Intrad. mul ZVi//. Studij Ind. d/iH., iSa'.t. Sg ; Mtn Ih r , ; 

40; Scott, (diz. I’/ifxr liuit/ui and Shun lOtJO. li . ]i1 i . 'J’JT tlU ; 

HMH, pt. ii., ,*102 ] 


T’ornis of 
'I ourm^iiinc. 


GLASS AND GLASSWARE.-* Ikss is known in India by 
the vernacular names of kanrh, kiinna<h. (nldannn, shishah. kizm. If is 


a niixturc of silicate of potassium or sodium, or of both, with one or more 
silicates insoluble in wati*?, such as those of the alkaline <*arths, aluminium, 
inangauese, iron or lead. The mixture is effected by fusion. 

History.— Stein {Ancient Khotan. lUOT, .*173), in <liscussing fragments of gla-s 
picked np at Xiya (3rd century), observes, *' ( llass was until the middle of t he fifth 
century of our ora known in China only as an import from Ta-Ch’in, the Far West 
(Hirth, China and the Roman Orient, 2*28 et scq.). and it appears very improliable 
that tho introduction of glass manufmduro could have been delayed so long, if 
the making of glass had been an art practis-i'd in Eastern Turkestan wlion the 
latter was under Chinese control during earlier centuries. It is significant that, 
according to the Pci ehih, the first makers of glass in China were traders from tho 
coimtry of tho Great Yulk-chih, i.c. from the Old Indo-Scythian dominion, fiw 
whom the land route through Khotun was a more likely line of communication 
than the sea route.” 

In India glass is little employed for tho purposes it is ordinarily used in other 
countries (windows, bottles, etc.), and the process of manuiactuns as earned c*!! 
by the Natives, is accordingly very crude and unseieutifie. The chioi mateiials 
employed are carbonate of soda in its crudo condition, called rt-h. and the impure 
sands of the rivers with certain special earths, etc. 4'he *»rdinarv Native gl<i''S is 
a coarse, impirre, coloured or dirty mass, full of flaws and air bubbles, anil suit.iblo 
only for the manufacture of beads, course bangles and other minor articles. Whiti* 
class is sometimes made (or rather re-inadc) by molting broken glad's or gl,l^^wa^e 
ei European manufacture. 


Indian Production. — The chief centres of the glas- industry to-day are'^ th«* 
Lahore, Karnal. Jhelam and Hoshiarpur di>tricts of the Panjah : tho Hijnor, 
Lucknow and Saharanpur districts, Fnitcd Provinces ; Ahmednagar, Kaira 
and Baroda, Bombay ; Sconi, Central Provinces . Ihitiia, Bengal : lastly the 
State of Jaipur and tho North .-Vreot district, Madras. The ehiof articles 
manufactured are bangles {churis), beads, crude globes, silvcn^d with mercury 
‘>r tinfoil, coarse toys, small bottles, lamp chimneys, etc. The only ghisswar»> 
m India with any proten.sion to art is tliat proiluced at Patna, 'fho articles 
arc goneruily colourcil and tlie shapes very elegant but exceedingly fragile 
Tile industry is said to bo dying out for want of dornaiid. fSpecial mention may 
he made of tho ghiss mosaics seen in the paluce> of .some parts of Hajputaiia, 
dio Panjab and Burma. It was to meet this deraan<l that tlic indu'^try of 
Moving glass globes, silvered inside, sprang into existence. Tlio globes are 
broken up into fragments of certain sizes, then set in cement (or m Jhirma 
ui lucijuer), and in that way constitute the chief decorative feature of .shif^h 
^nahals (looking-glass palaces). Tho smaller fragments of ''ilviTcd are 

ahe worked up into tho embroidered phulkari cloths of the Panjab. 'There is 
m addition the true mosaic art where coloured glass elaborates ,i pattern, as 
'^cen m tlie palaces of Udaipur. 

The influences that operate against the •'stablishniont in India f)i i:la‘=s works 
on a commercial scale arc the <‘heapne..< of the imported W*‘Stern jir<«duet-:, the 
^'ant of enterprise on tlie y)art of capitalist':, and the unfavourable i hmaTic eou- 
ditusn'.. Recently several j'r.ii'.ew<»rthy efforts to extend the m.inufufturo of 


D.E.P., 
lii., 503-6. 
Glass. 


1'' itlv 

K H. vl.M V. 




C tt n I 
' .1 iS-\\ iTP. 


f.Uss W-<rk% 



GLYCINE 

SOJA 

So yBean 


GLASS WOEKS AND TEADE 


Trade. 


Headings. 


D.E.P., 
iii., 509-12. 
Soy Bean. 


Cultiva- 

tion. 


glass on a scieiitiKo basis have boon ; of one of tln^ last, an account is given 

in The Times of India (Oct. '22, 1003). The greate.st difficulty is perhaps the 
apparent absence of a suitable sand for fusing purpcjses, witlnn easy reach of the 
trade centres, and of the fuel and other essential materials. 

Trade in Glass . — The total Imports into India of glass and glassware 
of all kinds, including Government stores, were in l«76-7 valued at 
Es. 29.45,091 ; twenty years later (189(i-7) they stood at Es. 72,25,918. 
For the five vears ending 1906-7 thev were as follows ; — 1902-3, 
Es. 96,15,634 ; 190.3-4. Es. 1,01.17,065; 1904-5. Es. 1,14,21,397; 1905-6’, 
Es. 1,14,79,658; and 1906-7. Es. 1,22.75,725. The analysis of the com- 
mercial returns (1905-6) might he given as follows : — 13, 769,062 superficial 
feet of sheet and plate glass, valued at Es. 12.44.884; 22,520 cwt. of beads 
and false pearls, valued at Es. 24,02,442; 65.785 cwt. of bottles, valued 
at Es. 6,50,645; bangles, Es. 42,78,5.58 ; lamp-ware, Es. 6.94,138; other 
miscellaneous glassware, Es. 28,43.441 ; Government .stores, Es. 1,61,677. 
The sheet and plate glass ejme iliiefly from Belgium and the United 
Kingdom ; the beads from Italy, Austria. Germany and the Uniteil 
Kingdom ; the bottles from the United Kingdom and Germany ; bangles 
iroin Austria-Hungary ; lamp-ware from Gi'nuany, Austria-Hungary 
and the United Kingdom ; and the other wares from Austria-Hungary, 
the United Kingdom, Belgium and Germany. Bangles and lamp-ware 
were returned for the first time in 1905-6. In the same year the Bxpobts 
(Indian produce) amounted to Es. 98,029. Bombay exported the largest 
amount, \-iz. Es. 89,177. and the chief market was Persia, followed by 
Turkey-in-Asia. Arabia. Ceylon, Aden and the United Kingdom. 

[Cf. Buchanan-Hciinilton. Jnnrn. Mysore, etc.. 1S07, i., 147-31; iii., 369-73; 
Monographs. TotUry and < 'lassieare : — Ifulifiix, Panjab, 1890, 23, 24-7; Taw 
Skoin-Ko, Bvnno. I.s;i4, .I, 13; 3bicon<'»chio. Botnhay. 1893. 8-9; Mukharji, 
Bengal, 1893, 10-11; Dobbs, C. Prov.. 1803. 2o-3.'). 4'l-4 ; Tilly, fflasa Karate* 
ot Burma, 1001 ; Agri. Lerjg.. lool. Xo. 1:1. 44('i-7 : 1002, X'o. 5. 123; Maim 
U'eehly Mail. (Jet. 1. 1003, ':1U.3 : Pioneer Mail, Oct. 2, 1003. 24 ; Watt, Ind. .4rf 
at Delhi, 1903, 70, 90-7 ; Holl.ind, Rec. (lent. Sure. Ind.. 1903, xxxii.,pt. 1, 109-10.] 

GLYCINE SOJA, llenth.. Journ. Linn. Soc., viii., 266; Keic 
Bept., 1882, 42-3; Prain, Journ. ^Is. Soc. Bemj., 1691, Ixvi., 403-4, 
Duthie, FI. Upper Gang. Plain, 232 ; G. hispida. Maxim., Duthie andFidler, 
Field and Gard. Crops, 1893, pt. iii., 3, t. 85; LegumixoSiE. (Followi^ 
the suggestion made by Prain, the above name liad better he adopW 
for the cultivated plant and f,'. ussiiriansis, Eeijel <£• d/aacl;, for the "old. 
which = <'7. Sojfi. Sieb. d' Luce.). The Soy Bean; in Indian vernaculars, 
hhat. ram, gari-kulay, hendedisom korec, pond disom, an-ing-lciyo, tzu-m, 
bhatnas. seta, musa, kkajuiva, etc. 

A sub-erect or creeping annual native of China, Cochin-China, Japa>| 
and .Java, comparatively recently introduced into India, though recoruci 
a.s acclimatised and even seen as an escape from cultivation. It ' 
in lact, be described as extensively cultivated, though more as a gar en 
than a field crop ; is especially prevalent in Eastern Bengal, Assam 
Buh-division), the Khasia hills, Manipur, the Naga hills and Burma.^ 
not infreiiuent in the plains of India proper, especially in Busti. Coras p 
Pallia and Purnea. etc. In Bombay and .Madras, however, the cO 
Bean has apparently hardly passed the experimental stage. 

Cutthation . — Two cluef varieties occur, one called wliite, the 
(Jn the plains it is generally grown by itself as a Icharif (autumn) crop- f 
are ,-own from ,)iine to September, and harvested from Tsovember implants 

They should be placed at a depth not exceeding 1 to tj- uiciie.s, and V 

5ii 1 



THK sov i;k\n 


GOLD 

Oocurrenco 


may be Inft , afier weedinir. lii t be sijuare yanl. \ peat v soil. 4')r orm rieli in oreunic 
matter, is preferred A ^ood manure f4)r it is siilpli.i,to of potash, but nitropen 
inav be supplied ivith adr'antaire in the form of nitrate of soda, or in the ease of 
soils poor in organic matter, in the form of rape or mustard cake. Tn Assam 
it is sown m itli ahu (.riiturnu rice) in .\pril .iiul ifav. The ahu crop is removed in srisoti.. 

.luly and .August, and its stuhlile .lets aa a support for thii bean plants, which are 
ready for harvest in December and .January. 

Church {Food-Grains of Ind , 1NS.5. 14tl- It) gives the following anul.vsis of the ciioiuativ. 
bean : — in 100 parts : water 1 TO, albuimnoiils 3.>'3, starch and sugar 26'0, fat l.Sdl. 
fibre 4:"2, and ash 4-0 Its chemical composition thus plact's it .ihove other pulses 
I os an albuminous food. Jt is eaten in India in the localities where it is cultivated, good. 

; chiefly in the form of dal or satt'i. Tn Japan it is largely used as a sauce, elns'se 

; {natto) or paste, and in China an edible oil is oht.amed from the seed. If cut u hen 

i the pods are fully formed it makes a most nutritious fodder, and till' seed-cake, as goddcr. 

f already stated, is an extrenielv rich cattle food, [17. Milhurn, t)r. Conim , 1813, 

' ii.. 519 ; Drnq. Bidl.. Feti. 1890, 113 ; Trop. Aorist . 1893, xiii . .50 ; 1903. xxiii., 

175; King, Trop Ayrist , 1897, xvii,. 400; Ind. Ayri.. March 1. 1899. 93; 

Ind. Gard.. Feb. 9. 1899, all : Ayri. Lrdy . 1903. Xo. 5. 137 : K'inig. Citnn. 

Zusninmcnsctz. der Mensch. Xnhr., 1903, i., I4S4; Krtr. Mas. Guidr. 1907, 

Xo. 1, 65.] 

GOLD. — Ball, Man. Econ. Geol. Ind., 18H1, iii., 173-230, 608-10 ; D.E.P., 
Mallet, Man. Geol. hid.. 1887,iv., 1; Smith, Gold Miningin India, in Mining lib, 519- 33. 
Institute, 1893 ; Watt, Min. Rer.. 189-1 to 1897 ; also Mem. Res. Br. Ind., 
i 1891;, 19-20 : Bosworth-Smith, Rept. Kolar Gold-Field and its Southern 

; Extension, 1889 ; Grundy. Repts. Insp. Gold Mines, Mgsore State. 1891, 

' 1895; Hatch. The Kolar Gold-Field. Quartz-Mining and Gold- Recovery, in 

Mem. Geol. Surr. Ind., 1901. 1-90 (uumorous plates) ; Holland, Rev. Min. 

Prod., in Rec. Geol. Surr. Ind.. 10u5, .x.K.Kii.. pt. i., 10, 12. 15-50. Gold has 
been known since the most remote classic times of India ; it is indicated 
by the following vernacuLirs :-—sonn, gser. swarna. pu'on, hungdrum, mas, 
kanchana. shicae, run, tihr. zahab. lilln, zir, etc. 

‘ Occurrence. — Gold is known to occur throughout India — in the Bengal, Production. 

Madras and Bombay Presidencies ; in the Central Proviiu'es, Pan]ab. 

United Provinces, Burma and many of the Native States. The ultimate 
derivation is mainly the qtiartz reefs which traverse the metamorphic 
and sub-metamorphic serie.s of rocks, Itut smaller ([U.-iutities appear to 
exist in certain chloritic schists an<l rjuartzite.s aiid po'-ihlv also in some 
forms of gneiss. The only other sources in Peninsular India are the recent 
and sub-recent alluvial deposits whii h rest on the metamorphic and 
.sub-metamorphic rocks. In e.vtra-peninsular regions, gold is met with 
in rocks of different period,s ; in Ladukli in quartz reefs of carboniferous 
age ; in Kandahar in cretaceous formation.s ; while along the foot of the 
Himalaya the tertiarv rocks which flank the base of the hills are more or 
1 le.ss auriferous. Holland (l.c. 45) has pointed out that India occupies the inSic. 

! sixth or .seventh position among the leading gold-producing countries of 

the world, but that the total output i.s nevertheless insignificant, aggre- 
gating no more than 34 per rent, of the world’s annual supply. The 
folloving brief abstract of the available information regarding the occur- 
rence and production of gold, proxdnce bv province, may be useful : — 

llengal . — (bikl is ebtaiiieil in Orissji. Mulnapur. Bankuru .ind iu the I’rovince Bengal. 

"f Chota X'agjinr. In recent years attention h;us lieen drann cluett.v to the phota Xacpiir. 
latter, whore, under the control of the (Teulngical Deiiurtinoiit. .in extensive 
survey for gold iui- ijot^n loiuliicted liy .sovenil odicers who^e publications are 
mentioned bei.,w. 'rhe urea exaininixl cowrs part of the di'-triet^ of Manbhum 
and Singhbuin. vnth tin- fnbntary States of Oangpnr, Boii.ii, I'depur and .Jashpur. 

Coinrnenting on Mr. ilacUron's iiiial report, the Director savo that though gold is 
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undoubtedly almost universal in the country examined, gold-prospecting could 
not (with one or two exceptions) bo honestly recoininonded as a reasonable 
venture {General Report^ 1902-3). The examination found the deposits in the 
cpiartz reefs to be very thin and patchy and the ore bodies small. “ The recovery 
of gold from alluvial deposits,” the report further adds, “ offere no brighter 
prospects than that of raining quartz veins.” [Cf. Xoetling, Sonapet Gold-Field, 
m Rpc. Geol. Surv. InA., 1890, xxiii.. pt. ii, 73-8 ; IS'HI. xxix., pt. i., 2 ; King and 
Tope, G'dd, Copper^ Lead in Chota Xagpur, ISPl ; Hatch, Rept. Parhardiah 
Quai'tzitta, in d/e/a. GeoL Snrr. Ind., 1901, xxxiii., US— 71: Holland. Gen. Rept.Geol 
i>nrv. Jnd., 1901-2; 1902-3, iO-4 ; Maclaren. Bee. UeoL Snrv. Ind., 1901, 
xxxi., pt. ii., o9-91 (with map).} 

■\ssam. — For an account of the gold of this province the reader should consult 
.Maciaren’s exhaustive paper on the Auriferous Occurrences of Assam (l.c. 1904, 
pt. iv., 20.5-32, uutli numerous plates and maps). In a brief notice on that paper, 
Holland (Bev. Min. Prod., 1905. xxxii., 140) remarks that the most striking 
feature of the gold deposits of the Assam valley is the universal distribution of 
the metal in extremely small percentages throughout the gravel of the river-beds. 
This Maclaren holds to Ijo due to two main causes, the wandering of the Brah- 
maputra over the plain and the wide distribution of the Tipam or Sub-Huualayan 
.sandstones, which are certainly auriferous in place.® The next characteristic 
feature is the general aggregation of gold ixt a point the distance of which from 
the hills is dependent on the strength of the current and the form of the gold dust, 
Tliis point of general deposition is marked on tlie Assam rivers by the occi^enceoi 
gravels containing pebbles up to 6 inches in diameter. Above the point indicated 
the only deposition is that due to local diminutions in the velocity of the eunent, 
a® on the beaches at the end of a long pool or on beaches lying parallel ■with tw 
stream, and to which the gold is carried by tlie back eddies, ■where it is retained m 
tlio interstices between the large boulders. 

The only golrl deports considered by Maclaren to be worthy of further pros- 
pecting are the <"hiri Mara, above the Sadiya and opposite the L'hunpara Stockade , 
tlio 8ibia Mukh on t(ie Diiioni: river, and the Derpai pool on the Subansiri rner. 
The most pronii'-ing tlF‘po'-it i.'< that on the Suhansiri. The gold in general is o 
good quality, but the iiulivi<lunl gofd grains, except in a few places on theSubansin, 
are extremely small and much Battened. _ . , 

Ln'ited Pro\ 'inces. — The production of gold in thc.se provinces is comparative y 
unimportant. The only districts where it occurs in any quantity are Dijn i 
Nnini Tal and Oarhwal, but the estimatcil productiim is only about 50 to a • 
per annum. The general motlmd of %vorking is the washing of 
found in the beds of certain rivers, most notal>ly Rumganga, Sukhar Sot, 
and Khoh in the Xagina Tahsil of the Bijiior di.strict. . 

Central Provinces. — -Gold-bearing san<ls occur in most parts of these pr^ • 
but the output is comparatively insignificant. The chief localities are JNa^ 
Div’ision, especially Bhandara. "Balaghat, Chanda, etc. {Cf. H. >iuim, ^ ■ 
Gold and Silver-Ware, 5-10.] In Central India gold appears to be connn 


the Ajmore-iMerwara district. „ nta 

Part/a^.— The districts where gold i.s found are Baiiiiu. Reshaw'ar, 
R.iwalpindi, Jhflum, Kantrra, Ambala, Gurgaon, and Hoshiarpur. 
important are the Jhelurn district, where gold to the value of £770 was 
in 1901, and a fair amoimt in the Hazara district. It is said that 
application has boon made to the Panjab Government on behalf of a^v ^ 
in British Cohimbia for the grant of a dredging lease for gold in 
Indus. [Cf. Mac]a:ian, Alonog. Gold and Silver Works. Ph.. 188S-9; , 

Settl Eept. Raivrilpindi, 1893, 15; Mem. Geol. Surv. Ind., 189/, xxm., 
Madras WeGcli/ Mail. June 7, 1900. 502; Capital, Feb. 4, 1904,] _ 4.ug 
Kashmir . — Gold-washing is carried on in some villages, chiefly in 
Tahsil and Kargil Tahsil, Baltistan. In the former, the !,g_goorn‘^ 

san<ls nf the Bashahr river, and in the latter along theleft bank of the 
river from Hardas to Maimus, at Sher Alithang near Kharbn, State 

some oicdit rnile.s from Kargil. The market value of a tola Fs. 
rat(» K-.. 18. [Cr. Drew. Jiimmoo and Kashjnir, 1875, 409; ;joi7 1901, 

and Kargil T<ihsd^ 1901, 10; Kaye, AVc on Bept.of Kargil -i 

45 ; Lawrence, VaUey of Kashmir, 62.] 

Hombay . — Auriferous rocks occur inthedistricts of Dharvvar. Be gau , 
in the South Alaratha country, and in the pirovince of Kathiawar, ^’Ork 

of gold in late years ha« been very small. Recently, however, pro 
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in reef-mining: has been commoncod in the DUarwar tlistn<-t under the auspices 
of the Dharwar Reefs Company, Ltd. 

Madras . — Gold is found in Madura^ ( ’oinibatoro, Sai<‘in. ^Vynaad, the 
Travancore, Malabar, Kanara, Xerth Ar<*ot and Bollury. In recent year-^. how- 
ev('r. all tlu' gold produced in the Presidency \va& from the Kaimuiuli inine'^ u\ 
the Kangundi Zeinindan of N<‘rth Areot. Work \v<is coinimaicctl tlua-e in bS\)3 
and was continued with varying s^uc<-ess until MM)P. '^ince wlieii \\orkiug ha-, 
ceased. The highest yield was oljtaiued in ISDS, viz ‘J.Sat o/. I’rospiM'tnig 
has recently bimn carried on at \V\'naa«l and three of tlie old imuo- wtue op<Mi 
during part of IhOl, l)ut did not yiel«l an\ gold. [("/ Ha\den and Hatcli. <U,Ul- 
Ficids of the Waindd, Mem. GeoL tb'urr /m/., xxxiii., pt u.] 

Mysore and Hyderabad. — I'ho gold of MyM>re St<ite is solely derut'd from tiai 
Kolar district, which occupies a small tract of (Muiutry m the t>a‘-tern I'xtrenuty 
of the State. Roughly, the field is about ten miles long from north to ■-outh, two 
miles wide from east to west, and inaile up of '^yuchual folds of schistose rock'-. 
Hatch says that the auriferous lodes of the Kolar g«»ld-UeUls con-.i-'t of a mtu-s 
of parallel quartz veins Mhich occupy a central po'-ition in the belt Dharwar 
schists. Although there are several parallel vtuns, it i'- on the Champit*n lode 
only that paying mines have been developed. “The alteutiou of Kuroju-an 
prospectors was directed to this an^a by numerous Xative workings- of unknown 
age; and since operations commenced <»u a large -cale, shortly <ifter 
the gold extracted, up to the end of in03. h.is reached a value *if lU'arly 11) 
millions sterling. During this period five comp.uut's have pmd £s.i!riU.(HM> ni 
dividends, while the Mysore State has received ne.irly one million as it*' royalty. 
The deepest workings, now somewhat more than 3. OOP feet below the surf.ue, 
show little diminution in the value or width of the auriferous ipiartz vein. During 
the past five years the amount of quartz enwhed has increa-ed from 337,630 tons 
in 180S to 540,752 tons in 11)03. and the value of gold extracted has increased from 
£1,576,000 in 1808 to £2,284,000 m 1003.” [Ivip. Gaz.. 1007. in.. 14,] Holland 
observes that various improvement schemes, with the olqect of reducing working 
expenses, have been introduced in recent years, one of the ino^it important 
being the provision of electric power from tlie Kauven Fall-. The supply coni- 
menoed about the middle of 1902. and has regularly furnished <n'er 4.000 hor-o 
pow'erto the various mining and metallurgical works. In Thf Madras Weekly Mail 
(June 1, 1005, 597) an account is given of a new di-covcry f>f goUl in Mysore at 
Yellahanka, 22 miles north-east of Bangalore, which scem-« of future iniportaiu e. 

The citation of publications in the opening par«igraj'h ]>rafnc.Uly tleiiotfs 
those of Madras and Mysore, but th«-'re may bo addetl the annual report's of the 
various companies, of which, in alph.ihetical stMpiem-c. the fallowing m.iy be 
quitted : — 1. Balaghat Gold Mining Company : 2. Chaiupion Rtnd Gold Mining 
Company; 3. Coromandel ihild Mining Companv ; 4. <>or.gum Gold Mining 
Company: o. Mysore Reef-. Company; 6. My-oro (i.Jd Mining ('ompany; 7. 
The Xew Kempinkote Gohl Field: .s. Xine KveN Companv: !) 'I'h'* Xun<!\- 
droog Compjany ; 10. The Oriental <lold Mining Comp.iny : 11. the lb>ad Block 
Gold ^lining Company, etc. 

TnHydt'rabud the only ipiartz mines producing gold .ire tho-(‘ of Hutti ainl 
Wiindulli in the XTzani's Dominions. At the Wundalli mine 7.S22 ox., of gold 
were recovered in 1899, but the mines w»'re closed in I 'Min, and the Hutti mine 
was the only one at work at the end of 1993. In the latter minf* the tf>tal 
otitput for 1903 was 3.414 oz. 

Burma . — The only reef mine of importance is the Kyankpa/.at near W’untlio 
m Cpper Burma. Holland tells us that this mine yielded m IS'.IS. l,12U 
, and maintained and indeeil increased its yield until 1992. when 1.9>'i4 
“Z., valued at £7.606, were produced, but in 1903 the auriferous ehuto was 
worked out and the mine closed. From recent exploration, however. Burma 
appears to be very ricli m alluvial g»)ld. and in 1993 a lieen-e was i-,-ue<l to a, 
Company to dredge gold in the Irrawaddy above Bh.imo. Gold to the v.ilue 
of Rs. 2. OR' was produced, and the result was sufiieiently -ucf'f-vfnl to induce 
the Co mpany to extend its operations. The greater po— -ibilitu^- t.f dro<li:uicr on 
the Trravraddy appear to an.'^e from the fact tluu the waters of the rnor are 
derived from ranges where, even in the cold weather, there is a heavy r.unfall. 
\Cf. Imp, Gnz.. 1997. iii.. 141-9] The Indian Aa^^enlturi’^t (Feb. 1995'! t*s 
the practical re>ults of an interview with Lt.-Col. Ma<‘kenzie Fos^., nn the 
Hubject of the (»ccurrence of tin and gold in Lower Burma, in wliich that 
gentleman apparently stated that, m his opinion, the rh'-trict of Mergiu wa.- ono 
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of the richest in alluvial gold in the world. {Cf. Xishet, Burma under Brit. Bvk 
and Before, 1901. i., 347, 397 ; Her Genl. Sure Ind.. 1892, xxv., 129 ; 1893, xxvi 
7. 4S. 163: 1894, xxvii.. nt. i., 10-11, 117, 122-3] 

l ses. — Gold is largely employed by the richer classes in India for the purpose 
of personal adornment or in the ornamentation of sacred buildings, palaces, etc. 

The most important art industries for which it is employed are, therefore, coins, 
jeivellery, gold-leaf, gold wire and thread (used in the fabric.ation of cloth of gold 
(kinkhahs), braids, lace, etc. Stein (Ancient Khotan, 1907, 192-4, 210, 224, 381, 
496) discusses the gold-digging at Yotkan and mentions the instances where he 
found gold employed by the artists of tho sand-engulfed ruins. These date from 
the 3rd to the 8th centuries. While he found gold-leaf extensively employed 
in the ornamentation of the idols, statuarv. etc,, he makes no mention of haiing 
come across an e.xample of fabric with gold wire (thread). He met with Chinece , 
and Tibetan brocaded silks, but no examples of tho Indian kinkhab. 

For the uses of gold in JIedicin'e, the reader should consult Dutt [Mat. Med, 
Hind., 1900. 57—61). [C/. Ain-i-Akhetri (.Tarrett. transl,), in., 315-6 ; Mukharji 

Art Manvf. Ind., IRSS, 97-144 ; Ind. Art at Ddhi, 1903 Gold and Silver Plate, i 
31-42, Gold Brocades (kinkhab.i, etc.). 319-38. Gold-wire, 416-8, Gold and Silver 
Embroidery, 419-24, Jewellery, 489-93. The following enumeration, province | 
by province, of the publications th.nt doal with tho Indi.an industries that employ j 
gold may be found useful : — Bexo.vl : Wiikerji, Monog. Gold and Silver ¥or}c, ; 
1905. Ass.tii: Henmker, Monog., 190.5. United Pbovunces : Hoey, Mwioj. = 
Trarh and Manuf., 110-3, 157, 184. 194, 196-7 : Charles, Monog., 1905. Panjab: ' 
Maclagan, J/onog.. 1890. Centr.ai. Provinx'es : Sunn. Monog , 1904. Bombay: 
Burns, J/oroy., 1904. IM.ade-AS : Havell, ifept. .4rfs arid -Hunt:/., Got’f. iProo., 1886, 

5, 6, 13, 17 Buraia : Max and Bertha Ferrar.s, Burma, 1900. 107-11.] 

TRADE. — If Max Muller and others be correct in identifying 
India with the Ophir of Scripture, the present production is possibly only 
a tithe of what it ha.s been. .A.ccordin<r to Napier (MHallurgy of the Biile), 
Kino David derived, through the trade of Ophir, gold to a valuation of 
£600,000,000. But another opiriion fixes Ophir in IVest Arabia. Pliny 
speaks of Indian gohl coming from the country of the Nareas (the liaiis 


of Malabarl, and thus practieallv the Mvsorc mines. 

“ Within the past few years the net imports of gold have apparently 
diminished. Thus the e.xcess of imports over e.xports during the ten years 
ending 1891-2 averaged about 729.900 oz., while during the following ten 
years the av'erage did not exceed 412.400. The reduction is mainly due to 
two causes. Large imports of gold had been made hv hanks to be exchanged 
for silver, and the accumulation of gold coin having been found incon- 
venient by Government — for gold does not circulate freely in the county 
— the surplus was shipped by the Government to London, where at the 
same time considerable purchases of silver were made for additions to the 
coinage. Secondlv, the Mysore gold-mines now send to London large quan 
titie.s of gold every year, and this export reduces the net imports shown 
in the trade returns. It is probable that on tho whole there was 
decline in the demand for gold in India, which is in vmlue about half o 
that of silver. In 1902-.3 the net imports rose to qqpf 

the following vears to 1.. 566. 2.37 and 1.516,991 ” {Imp. Gaz. 1907, iii-, -"r 

Holland {Rev. Min. Prod., l.c. 47). commenting on Indian production, 
observes. “ For the six years under review the value of gold extracted was 
£11.310.0.38 or 60 pier cent, of the total value (£18.687,818) e.xtractedm 
twenty-one vears .since the commencement of work under European super^ 
vision. M ith the increase in output dividends hav’e also increased, nsiDr 
from £7.39.114 in 1898 to £1.019.347 in 1903, or an increase of 38 P«ceD ■ 
The total dividends paid during tho six vears were £4,988,793 or _ 
cent, of the dividends (£8,287.071) paid since 1882, indicating that 
and output have advanced pan passu.” [Cf. O’Conor, Rev. Trade I 
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1902-3, 28-9, 37-8; Ttej)!. Chimher Comm.. 1903, 145-51; 

(laz., 1907, ili., 291-2.] 

GOSSYPIUM (Cotton); Watt, Wild and Cult. Cotton Planl.t: <d 
till’ World. 1907, l-40(), tt. 1-53. A u,i-iuis of JIai.vach.t.. the of 

which arc wiilclv distrihuti'il on l>oth sulos of the equator, and in both 
hemispheres. Ou the north thev extend, under cultivation, to Oriinea 
(45’), and on the south to the latitude of the Cape of flood Hope (34'^). 

Few cultivated plants are so difficult to \inderstand c>r have been half 
so much confused throiurh conlln-tinu ojiinions reuardinu the existing 
forms as the cottons. Praitieally all the botanical names in current use 
were founded on cidtivated pla'its, and thc'se cliaTiec'd .siihsequeutlv. and in 
some cases so rajiidly that thev are now niostlv uirrecoenisable. Instead 
of rejecting a nomenclature thus hopeles.slv useh'ss, one botanist afti-r 
another has given his peculiar views and reassorted the published names. 
The obvious duty of e.stablishing specie.? on the wild forms ami tTroiipina; 
the cultivated states as near as may be possible under the.se, has been 
absolutely neglected and the literature of thec genus become confusion 
worse confounclod. Useles.s controversic's have engagecl attention, .such as 
whether there are fiftv or more specie.s, or onlv three, or even onlv one in 
the whole world : another, whether a single characteristic of supreme value 
can be discovered, upon which a classification of the forms might be based. 
The early authors divided the cottons into trees and bushes, or into peren- 
nials and annuals. It has now been e.stablished beyond dispute that all 
species of Cosxiijihnii under suitable environment are perennials if left 
alone, and may in time become large bushes or even small trees. More- 
over, when cultivated they readily respond to environment, and when 
necessity exists become annuals or otherwise adapt themselves. On dry 
stony soils they are usually perennials, on rich loamy soils annuals, more 
especially if restrained by cold in the winter months or by a heavy periodic 
(inonsoonic) rainfall or by infestations of pests. Some writers have placed 
confidence on the characteristics of the S(;ed as affording a kov to classi- 
fication. If possessed of a double layer of wool. viz. an under-velvet 
or fuzz (as it has been called) and an outer layer or fio.ss (the true wool or 
lint), such seeds have been regarded as denoting very different plants 
from those with a nak(;d seed, that is to say, not possessed of the under- 
coating (fuzz). This conception originated the classitication into ofhimi 
(white or fuzzv seeds) and iii;/rinn (black or n.aked seeds). vSo again the 
fact of the seeds being free from each other or attached together into what 
has been called a ” chain ” or “ kidney ” mass, has been accepted a.s a 
further means of diagno-is. But as opposed to such xfiews it has recently 
been showm that oertaiu strui'tural peculiarities have originated in conse- 
quence of adaptation to beneficial insects, sui h as the kelrp ant of tiuate- 
mala, or as prote<'tivo measures against enemies. Of this latter kind niav 
very probably be the formation of the floss and of its special and varied 
peculiarities. Hence another .set of writers have rejected all the, distinctions 
based on the fruit or seed and have advanced the argument that .-election 
should primarilv be directed towards lowering the size and weight of the seed, 
and thus increasing the proportion of wool. No structural manifestations 
would ac, ordinglv be le>s constant than those based on the seed and fio.ss. 
But the colour of the fuzz and tioss have been even more frequent! v utilised 
as aids in classification than structural characters. The names Saukitiff 
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and were at tii.st used to denote a red or laMi coloured floss, 

and the belief was accepted that all wools of that colour were obtainedfrom j 
one and the same species. As opposed to that view it mav be mentioned 
that Fortune (Three Years' anderimjs in China. 1847, 264) says that the 
wi le. wha or yellow cotton of China cannot be separated from the white form, . 
and that the seed mav come up either whit(' or yellow. [C/. Liotard, Vote, • 
XanJeing Coitoii in India, 188;}.] As a matter of fact it would now appear i 
certain that most wild cottons have a red-coloured fuzz or even a red fuzz ; 
and floss : accordinylv, under negligent cultivation or as acclimatised ! 
e.icapies from cultivation, the woolly coating of the seeds, in the majority j 

of species, may become reddish coloured. Conversely, red-coloured ! 

cottons, if carefullv cultivated, invariably lose their colour and become 
white. Lastlv, still other writers have sought for a classification based 
on the shape and degree of hairiness of the leaves and bracteoles or the 
shape and colour of the flowers. But, as with most other cultivated plants, 
the classification of the forms of (rossi/iti inn is alone possible on the 
basis of the wild plants and through an aggregation of all natural character- 
istics, including geographic and climatological consblerations, and not 
upon any arbitrary (single) standard. 

In this view it mav now be desirable to furnish the practical results 
of a special studv of the genus Hossiuii am (re.stricting attention as far 
as mav be pos.sible to the Indian form.s) and to draw up the history of the 
availaVfle information regarding the cotton industry, with special reference \ 
to the periods of di.'coverv, the stages in cultivation, the improvement of 
the plants of l oinmerce. and the progression in industrial knowledge.— , 

I. THE HISTORY OF THE COTTON PLANT AND COTTON 
INDUSTRIES. 

It would not be tar from <'<'>rroct to des( ribo c-otton as the central feature o 
the world’s modern commerce. Certainly no more remarkable example 0 s 
sudden development exists m the lii~tc»ry of econonne products than 13^ eCM 
with cotton. The enormous importance of the textile to-day, in the &gne ur ’ 
commercial, industrial and social life of the world, renders it difficult to ® * 
that but little more than two hundred years ago cotton was practically unm 
to the civilised nations of the West. But it is perhaps even still more ® 
that a fibre which, for m.any centuries apparently, had been a staple , 

clothing in India and the Eaist generally, should scarcely find a place in - ® 
classical literature of these coimtries. Nearly all the beautiful and up 
of India have their propertie.s extolled by the Sanskrit poets, and in , , 
frequently dedicated to the gods, but cotton — the plant above all ^ 

might have been expected to have formed the theme of nature-wors p— 
hardly more than incidentally mentioned. (jjg 

The Sanskrit word karpdsd-i, often rendered cotton, is connected 
Greek and Latin carpasos or carbasus. and denoted a fine te.xtue. -^mated 
was also knoM-n to the Phoenicians and Hebrews, but whethOT 
in India or was imported there would be hard to say. Mr, r- • 

who has kindly permitted me to consult him on this point, o 

that ■■ the earliest mention appears to be in the Ascaldydna ^.rau 
(.say 800 u.c. ), where the material is contrasted with silk and hemp. ^ 
of which was made the sacred thread of the Brahmans. Probably t e 
thus borrowed from India. The other words tnla and p'cu are a 
denote the substance.’’ “ The San-skrit dictionaries gb'e js called 

kdrpdsi, tundikeri and samudrdntd) for fTie shrub, while The vild "i 
bharadvdj i. They also mention that karpAiia and vadara (the ma e ^ ^ ^ 
from the fruit of the plant in question, while the H/irsriairita (circn^ 
twice speaks of the cotton (tula) from the p<ids of tile .iidmali tree jj,gt 

Rottihn.r maiahii 1 ‘ieHin). In the Ihnlitntfs ul Alfinu piese ad 

regulate the operations of the wa,sherraeii and of the weavers, i i-jj^wledge 
point to a .social organisation .md industrial attainment in whirli a 
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of cotton is essential, but it is taken for ^ranto*l rather than oxpoimded or 
justified. All this might of course argue aiitupiity, as it ('ertaiiily doe^ for iho 
arts of s})innuig and weaving, but the wonl Avh pusi may have uxisteil ior 
centuries with a generic ratlier than a spocifu- signitication. 

Similarly it is extremely difii<-ult. ii not impo-^^ilde, to dcttwimne the earliest 
certain references to cotton in the rer-^ian, Arabic and Kuropean t lassies. It is 
fairly clear that kutn, hitan or kutfnt (the Arabic name* from whufii wt‘ ha\ e 
derived the Lnglish word cotton) originally denoted Hax. not <‘otton So also in 
(Jrcok, k<trp(i8f>s, often rendered cotton, had, as alre.idy stated, thi* still earlier 
meaning of flax or simply of a fine textih'. But cotton textile?, had ht'cn c.irricd 
to Kurope, and were regularly traded in, long before any detinite kiiowh'dge 
existed there regarding the fibre of which tliey were made. lu fact the {Inn'ks 
tirst learned definitely of the cotton plant through tiu' group of explorers who 
\isited India along with Alexamler tlie tlrt'.it and liis imuietliato successors in 
Hactriana. Herodotus b c.) had writttui of India ha\ing inld trus that 

bear fleeces as their fruits. But right tlowm to the Taid<llc of the Isth century 
the wool-boariiig trees were divided into tho-^e with spino-^o and tlio^c* witli 
smooth stems. The former wen' tlu' silk-c<»ttou treo*-. of which itotnhav 
mutaha riv4itit may be given as tbo t\pc, wliilc under the latter many of the 
botanical writers included kapok ( 

A large percentage of the earliest autliors speak <»f cotton being used tor 
guilts and mattresses, but are silent regarding its being spun and v\ovcn. Kti'sias 
would appear to have been the first European wh(» ob-'orved the spinning an<l 
weaving of the Natives of India, but bis description d<»es not necessarily denote 
cotton as the fibre. Theuphrastu.s (3a0 b.c.) gives us the first definite conception 
of Indian cotton cultivation. He says (Hist. VI. (ed. Sifimeider). iv., ch, 4. 13’2), 
“The trees, from which the Indians make cloths, have a leaf like that of the 
mulberry; but the w'holo plant resembles the dog<r<».se. Tlicy set them in the 
plains arranged in rows, so as to look like vinc'- at a di'^tance.” He then adds 
that cotton cultivation may be seen botli in India and Arabia. Indian cotton- 
bearing plants set in rows noces'^anly invoh cultivation, hut it would be eijually 
applicable to the perennial u& to the uimu.il plant. The (omparison to the ilog- 
rose, with its open lax brandies, however, bnng^ to mind Die perennial roji of 
Gujarat rather than, the small compact bush of the (.‘rdmary annual cotton. 
(See below, under Roji, p. 3Sl.) 

Pliny tells us that cotton (carhas/t) wa< in 'fyles i-allcd (■io'iS'/nipinrs. Hi* 
does not state whence he derived tliat information, bur curiously enough liy 
modem botanical writers that word has bc^’ome the gcniTic name for tin'' < ott.^n^ 
{(•ossytniiiu). In the Pinplvs or the h'rjthr'ran ><0 (t>3 ,\ i».) wo U.ixc rhe iir-«r 
commercial mention of Indian cottons. 'I’hc r.uv .-otton. al-o ti'c ludi.m 
cotton manufactures, wns* conveyed bv tlio .\r.ib-. from “ I’aUal.i. .Vriake and 
Barygaza ” (the modern Broach) nj) the B(*d Se<i to “ Aduh." Tlu* In'i/ka oi 
Arrian, a work compiled (130 .v.T).) in»m Ncarchii':, Mcgasthcnc^. Strabo and 
Eratosthenes, as also other early fJris*k truM'Ucr", wa-N pnifcs'-cdly intended to 
supersede the ina<‘curate an ount of India given by Ktoias. After n.irratmg 
the particulars above montionetl, Arrian adds that the cotton id India is whiter 
and brighter than that of any other country. Thus by the beginning of the 
Christian era we have a fairly vivid glimpse of India as a cotton-growing and 
cotton-manufacturing country. Stem {An^o'ent Khotnn. IflOT, 374. 41-. 430, 442, 
etc.) mentions that cotton cultivation is very largely pursued around tiio inodorn 
Khotan, and in other passages ho refers to fragments of cotton garment.^, eti'., 
found in the ruins of the ancient city, which niU'^t tio ai'cepttsi as dating from 
the .3rd to the Sth century. These are doubt the oldest aiithcntioatisl examplos 
of the Central Asiatic cotton industry at present known. 

The simple reference to a fibre or textile, under su» h names a.s knrjia.si, katdn, 
Inion, carhasus or Oo8.9ijpiori may he of n<* hi-tonc value whatever. It has to 
he shown tliat the w<irrl used had the same signification tlien as to-<lay. .Manv 
illustrations might, in fact, lie givtm of the confusB»n that prevaile<l reganlmg the 
separate recognition of the chief textiles of tlie world, d<»wn even to rlie I7th 
century. In 3lanchester. for example, a particular texture of goiKb. wov^n of 
wool, was in 13M0 sold under the name of Mancliester Cottons ” |n luiil the 
dispute betwt‘en Sir Martin Noel and the East India Company as tii whiulier 
balicQ w*a.s linen f»r no ’’ bec.nne acute, and that c<-.ntro\-f'i-\ .^fiows }iow vor\ 
reluctantlv the name “ cotton ” was in England accepted iis lada atp e of a di-- 
tinet fibre. 
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Tliere is. howpvfr, ev^ry rea-^on for boliovinc tli.it tlio Arabs knew of cotton 
and wnro forton garments before tho present era. f'lihappily no writer can be 
discovered who effectually hrideres over tiio gap between the period of the Peripliu 
anti tli.it of tlie ])hysieiaus who wrote in the 7th to the 10th centuries. Serapion, 
an Ar.ih medical writer (who lived about 850 a.d.), quotes several earlier Arab 
anth'Ts, among whom Ibn Hanifa, he .says (speaking of Kelbe), described the cotton 
ab growing thereon trees whndi lived for twenty years but attained their best 
bearing condition about the ninth year. Renandot gives a translation of the 
journal of an Arab (J^ulaiman) who visited China and India in the 9th century. 
The original ^Arabic AIS. bears the date 1173, and was translated in 1718 by 
Renaudot, and again in 1845 by Roinaud into French ; but there is an English 
edition dated 1733. Speaking of tho town of Calicut, he says that “garments 
are made in so extraordm.iry a manner that nowhere else are the like to be 
seen. They are for the most part round and woven to that degree of finenws 
that they may be draivn through a ring of middling size.** Sulaiman also makes 
special mention of the fact tliat the Chinese, rich and poor, were seen to be dressed 
in silk, but he say.s nothing of cotton in China. It is one of the many surprises 
met with everywhere in the study of the world’s production and trade in cotton, 
that the plant was not cultivated in China for its fibre until the 13th century. 
In the 6th century we read of the Emperor Ou-ti having possessed a robe of cotton 
that he held in much esteem. Towards the end of the 7th century cotton was 
an ornamental shrub in Chinese gardens. Alayer says that it was not until about 
1000 A.D. that the plant was fully introduced into China, and this view is accept 
by Bretschneider. There was apparently in China (as in Europe) much opposition 
to the introduction of cotton as a textile. 

Marco Polo (who travelled through a large portion of Asia in 1290 a.d.) refers 
to the production and manufacture of cotton in Persia, Kashgar, Yarkand, ^otan, 
Gujarat, Cambay, Telingana. Malabar. Bengal, etc., but is absolutely silent on 
these subjects in connection with China. Speaking of Gujarat, he says the cotton 
trees are of great ^ize and attain an age of twenty years, but he adds, when 
of that age the cotton is only used to quilt or stuff beds. Referring doubtless to 
Masulipatam. he says it produces ‘•'pecinlly fine “buckrams’* (muslins) 
chintzes. The Rev. E. Terry. Cli.tplain to Sir Thomas Roe’s Embassy to India 
in 1615, speaks of the cotton plants near Surat as growing for three or tour 
years before being uprooted. The cotton plant seen by Rheede in Malabo, 
during 1686. ho describes a.s a ^hrub 10 to 12 feet in height, found growing m 


sandy places — he docs not say cultivated. . . 

Turning now and very briefly to Egypt. Pliny, in his account of ^Etmopia, 
speaks of the portion that borders on Egypt having cotton plants that 
more woolly fibre than is customarv and as pos.scssing exceptionally large 
Yates (Text. Antiq., 1843, 334-54),* commenting on that passage, observes ttiat 
the plant referred to may have been ttt httrrtttH. He further says that co 
was not grown in Egypt proper during ancient times. In support of tha ''le 
he affirms that the MS. copies of both Pliny and Julius Pollux (a centmy * 
than Pliny), that have been cited as upholding an ancient 
that interpretation put upon them tlirough marginal annotations whicri , 
made about the I4th century a.d. being taken as parts of the original 
accordingly maintains that cotton was first cultivated in Egypt ,V"^ 

or 14th centuries, and in support of that opinion mentions the fact * jjgt 

physician Abdullatiph, who visited Egjpt in 1200 a.d., and published 
of the plants he saw. makes no mention of cotton. Further, 
that the ancient paintings and sculptures of Egjqit, while they show flax c 
tion and purification of tho fibre, give not the slightest indication of ‘w 

this view is confirmed by Prosper Alpinus {De PI. iPqqpii. 1592, ^ ^heir 

the significant observation that the Egyptians in 151)2 imported cotton 
own use from Syria and Cyprus, and only cultivated in their gardens. 
and ornamental plant, the m 

r.- urharrutn. He adils, however, that the Arabs make webs of that cott 
they call _«r«sa. Forskal (FI. .Eg Arab., 177o. 12.5) indicates two forms o 
met with by him : G. rvhrum. wliich he says was known to the Arabs M otn, 
or ndjns (from the description given, the plant indicated was very hy 
lieen ... .. t;./; ) ; while hh sec.infl species (which he calls G. a 
arisuers fairly closely to [ty, Adler and Casanowiez, 

Antig.. m .inn. Rept. Smithsonian Inst., 1800. 1005.] .. authors 

It 13 thus very rein.-irkable that the accounts given by the earlier 
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roga-rding liuluui uiid Eg\pti.ui roitnu-> .dni'i-if <iU point lo piToniiial. not animal 
pUwits, and so per?^istontly as to that tho annual sto< k may lia\o boon ,i 

subsequent dEcovery olitamiMl \ory po^-^ihly troni .Vrahi.i. 

In the 0th century Sicdy was takoii l»y thi' ^aracouv,^ itjuj nooordmg to Abu 
Zacaria Kbn ol Awam (IhiiKpien, trail'll , n . eh. '2'2, H):{) tlicy at once introduced 
tlie cultivation of cotton. From the account given of the mol beds f*i cultivation 
tho plant must have been tho annual stock, now known as «■.. in-rinn vitm In 
tho loth century tho Muhammadans carrit*d the M‘lf-sauu' cotton plant (as I 
take it) across tho ^Mediterranean to S[»ain, ami for three <•« nturics thereafter 
Harcelona had a llounslung cotton industry Tliere would thu'^ ?>com no douht 
the plant dissominatod hy tho Muliammadans was u. hffh 0 tv*‘iini, the spt'cies 
presently cultivated in tlio regioiw indicatt*d. Where they ohtain('<l that yd.iiit may 
bo a matter of uncertainty, hut to-day the centn* ot itn area of cultivation might 
almost be given as the northern tra<*ts of Ara]>ia aiul Mesopotamia, w hen' it stands 
every chanoeof being indigenous. Tliere is no ilouht, howev'er, that the Lt'vautme 
(not the Indian) plant was closely assoi-iat^Ml with the early Saracens ; tluur re- 
ligion, their cotton and their sugar might bt‘ spoken ot as tlic triple ag(*Tit^ of their 
civilisation. As a cultivated plant, that cotton was < arrietl b\ them to ( ’on -taut i- 
noplo, and very possibly through Turkey, A''i.i Minor. Armtuu.i. Kurdistan and 
Mesopotamia to Persia, if not (uen to the frontier ot India SoaUo tlieyin time 
may liave conveye<l it to Egypt, in connection witli tiunr Ihighdad trade, which 
on the conquest of ^paiii went c/d Ale'^andna. Ihit before pa-^'ing uw.iy from 
this subject it maybe ailded tliat there wouhl seem no doubt a limiti’d <-ul!t- 
vation of cotton had heim established lu ('nnn‘a and South Italy stune .short 
time prior to the European conquests of the Saracens, so that it is ju^^t possihlo 
it may have existed, if it was not indigt'iiou.s m sonu' of tiie islands of the Medi- 
terranean, prior to tho knowleilge of it- utilisation us a textile, ju^t as the tea 
plant existed in A'ssam prior to its being brought from China by tmrdou and 
Fortune, It is not surprising, therefore, that DiOscoride.s tUonhl make no mention 
of cotton. The cultivation of /*#•*•?>««•#•»#«♦ m time, however, was diffused 
throughout the countries bordering bothshores of the Mediterranean, and a cotton 
trade was established which held sway for several centuries. 

It may perhaps .-ufiice for the purpooe of this work to indicate very briefly the 
chief histone facts in the rise and pre.sent positit)n of the cotton produ»;tion and 
trade of tho Xew World and of the cotton manufacturing enterprise of (jrcat 
Britain. The earliest niontion of the Engh.-h cotton trade iip])ear> to occur in 
a little poetic wt>rk entitled The Politk of K^epitcj tfo Thi^* is given by 

Hakluyt m hi.s X'oynijt (f, etc. (i., 213), and was appaivntly originally publl^hcd in 
1430. The merchants uf (ienoa are sjiokon of a- o<irrymg -ilk, pepper, wmid 
and cotton to England, and as taking hack woolbm goods. It is thiK probahle 
that at an even earlier date than indicated England pr<M‘urc'l i ottou from the 
Levant, since tho fibre is spoken of a^ an ordinary t'Uimiodity. Ln I4b2 
Columbus discovered the West Tndm^ and America Tlu- >pauiarJ^on tlieir arrival 
in the New World found cotton being cultivate<l and mamif.icturod, from tlio 
Most Indies to Peru and from Mexico to Braril. In I4hs Va« o ila (iama sailed 
for India round the Capo of C»ood Hope, d’ho succors of that t^xpcdition gave 
to \\ cstern Europe a direct route to India, and •struck a hcvoro blow at the com- 
mercial supremacy of Venice and tleiioa. ’‘Thus previous to the tli-cov’cry 
of America and the West Indies and for some time afterwards, Englaml, and 
profiably all Europe, were supplied with cott<m from the Levant ’’ (Millairn. 
Or. C'onifri., 1813, ii., 273-8*2). Down to the cl<K->e of the 10th century England 
<*htained her cotton (a small demand) from the Levant, and her -iqiphes of 
Indian cotton go()ds i*fd the Mediterranean ports. As late as lh41 vve road that 
■ the town of Mancho.ster buys cotton-wool in London., that coinHs tir^t from 
Cyprus and Smyrna.” The supply, if any, from tho We-^t lialies must accor<l- 
mgly have been very insignificant. The early historians of Brazil atlirm that 
a cotton plant was found indigenoas there, and that the Native.; made use of 
it to supply the cotton of their simple ne«'ds. In Bahia it mu-t have Imm'u culti- 
vated, however, since De ^>ouza .-peaks of it (lo70-87) as cleancl with ih*' hoe. 
two or throi^ tune- a year. J’izarro m lo*22 found cotton in Peru, .md it ha.- 
"ince been recognised in the ancient tombs of that country. 1 )e Vic.i i> re- 
]»orrf*d to have <li-tover«Hl. in lo3b. a Wild * ottoii in TeXiV- oud T.'-in-iana 'Thus 
thou, when tir-t made known \<> Europe, the Vmencan ccntuitmt, as .d-o rise We-t 
IikIio-., pt,~..,e:;».,.d not on' v a c'U ! 1 ai inda-iry hut h.«th wild and cult iv ated cott' >ns, 
UidepHnderii ol iho-e or the ( 4d W-uld. But we ki»«'W ti->t.huig for certain of 

Old 


fl.irhi'st 

of 

Aiina.il (.'utt..!!. 


DH-pnvin,it\i»n «if 
(/. fu'rf'iiiiuin 


Iw 1- irly 
iJiiltiv.itii'Ti in 
J-tllOpC. 


England’s 

Position. 


lascov'i ry of 
Arn'Tir.i. 


Dir^rt Po'itp to 
Ill'll 1 . 




t'-riztl. 


t'-Tl. 


United 

States. 



GOSSYPIUM 

History 


THE rOTTON PLANT 


iTiited States 
Cultivation. 


Levant Seed. 

Repressive 

Ivei^islation. 

UriL’inal 
<>reen Seed. 


Rrazilian Cotton 
m English 
Markets before 
.-states Cotton, 
Sea Island 
Cotton sent to 
the States. 


Efforts made to 
improve Indian 
Cotton. 


En?li.-ih Supplj* 
and -Market. 


Cotton Crop^of 

C.s.-V. 


Eirst Indian 
Cotton Mill. 


States Cottons 
crossed with 
ileiican. 


ll-'Vfit. 


f’.fforts of the 

E.r.c. 


the species of American cnttons until iipproxiiiiately two centuries after their 
original discovery. 

The first attempt to grow cotton in the United States was in Virginia. It 
was not, however, until the second decade of the ITth century that systematic 
cultivation was organised, and then from s^eed obtained both from the Levant and 
from the West Indies. It took nearly a hundred years from that date before the 
plantations became of national importance, but the seat of the industry gradufdly 
.shifted south and west. England began to manufacture cotton about 1635, and 
continued to draw on the Levant for her supplies of the raw fibre. An outcry 
against the import.s of Indian (otton goo<ls beg.in U* he raised in England. Marc- 
graf {who died in lG-l-4) speaks of the cotton seen by him in Brazil as having the 
see<ls united together — tlu' rendition we now c.ill kiilney-cotton. According to 
Samuel Wilson, Smyrna and ( ‘yprus seed, by the close of the 17th century, had 
been succes'.fully acclimati'^ed in Carolina. 

The 18th century o]>ened with repressivt' legislation passed by the British 
Parliament ag.uiKt Indian calicoes, l>ut witnessed the imports by England and 
Scotland of raw cotton amounting to l.Onu.uoO Hi. Cotton was raised in Georgia 
from SA'ed supplied from (’heUea by Philif) 'Miller (the original stock of the green- 
stwled plant now known a.-. ). In 1782 innslius were first made in 

England, and in that ye.ir South Amon<-aii op Hr.i/.ilian cotton began to be 
regularly reccuvrd. Two w.irs hiter a. ship which brought eight bags of cotton 
from America to Liverpool was ''Cizeil on the ground that so much cotton could 
not have been produced in the United States. In 178r) the green-seeded cotton 
was in the States tlio most largely grown of all kinds, but in that year theblack- 
see<lod or Sea Island cotton was introduce*! from the Bahamas. _ 

Through I'atriclc Walsh. Pernambuco cotton was successfully introduced 
into the United States in 1789. Dr. Hove was sent to India to study the In^an 
cotton trade and Indian cotton plants, but liis mission was resented by the East 
India Company, and lus report was not published for sixty years after his return 
to England. Shortly after tlie date of Hoac's vi>it the East India Comply 
commenced, however, a v^-ries of experiments with a view to improve the qu^ty 
and increase the cpiantity of cott nn profluced m Indni. Up to this point England 
obtained her supf)iiC'. of raw cotton from the Levant. India, the West Indies and 
Stiiith Amt'ric<i, the tino^t ijuahtie^ being spoken of as coming from Suri^mand 
Cayenne, The century e|i.M'<l with rhoox|)erts frem tlie United States to Englan 
at 0. lb niid rrom India at 720.043 lb. . 

The loth century epeii'‘tl with the cotton emp of the United States wing 
returned as 43,000,009 lb., contnbutt'd as fnllows : — South Carolina, 20 rrm^n. 
Georgia. 10 million : Virginia. 5 million; Xortli Carolina, 4 million; and en 
nes.see, 7 millam pounds. The exp»u*ts from that crop to Great Britain we 
20,000,000 lb. Total consumption of raw cotton in Groat Britain came 
54 million pounds, the supply fr*un India being 04 million pounds, or j^t on 
third of the quantity drawn from the new area — the L^nited States 
The first Indian cotton mill was bmlt near Calcutta in 1818, and the fet ° _ 

Bombay senes in 1851. Improvements in bleaching, dyeing and 
ing soon placed BritUh calicoes in a position to hold their own 
goods from any' other part of the world. Resist printing AA-as introduce . 
Robert Peel. The Sea Island cotton raised at Hilton Head, South 
fetche*d the highest price then known. Mexican cotton-seed was introc ^ 
into Mis-iissippi by' Walter Burling, and by’ crossing with the so 

supposed to have improveil tlie quality of the cotton very' ^eatly. Men 
far as I can discoA'er, has never been made of any' of the indigenous cottons 
States (if such existed) having been grown by the colonists.^ Ihey 
Levant cotttm, then Miller’s green-seeded cotton, and finally Sea Islan . j 
\\ liich of these aahs crossed with Mexican has not been stated, but presi 
the green-seed, and tins hint should he of A'alue. ,g, 7 | and 

Cotton cuiti\-ation was sy.stematically’ prosecutt^d in Egypt about 
rapidly’ obtained a position m quality of staple second only' to that oi ^ 
bill there is very little mformati<m as to the original stock or of the so 
stages in the production of the better races noAv met AA’ith in that {he East 

y ear 1825 witnessed ruinous ;?'pecuiation in cotton. From 1829 to 18 
India Company' made .'Strenuous effort-^ to improve tlie Indian ^powers 

^-uiiLs were spent in tlie fi»rni of awards, and ten exjiericnced co 
AAei’e procured from the Southern States of America with a ^ the 

tilt' cultiAutiou of Xew’ Orleans cotton. Excepting in Oharwar, fai are 
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only result, and tiio svibjoot was allowed to drop from piiblie iuieutioii 
In 1841 cotton yarns wore m Manchester spiui up to No. 4.)1) s, and the I iiited 
States rapidly obtained a monopoly of the market lu raw tottou. In 185h the 
nuporls into Croat Britain were bt>4 million pounds of raw <*ijtiou. and her exports 
ot inanufacturod cotton goods wore valued at £:2S,t)00,<MM>. About this tiun' a 
sclieine was formulated in Knglaud to raise a suiii of £' 20 . 00 tl. 0 ltu to be exi)cnded 
in Indni during five years, in mea^>ures calculated to i'orwanl India a.-i a cotton- 
producing cuimtry. Tlie outbreak of tho Alutiuy put an oiul, ho\\e\er, to llu'so 
negotiations. Coiumtuitmg on tho efioct of tho Annu-n-an Civil W .ir Jiud the 
Croat Cotton Famine of I8b2-U, IXihney {2'hc dottoti Plant. I .S. Dipt. .Vjri. 
Bull, IStlG, Xu. ‘13, 1 4) \ ery truly observes. “ Frobably no i'quall> gnsit ^ndu•^t^y 
was ever more completely paralyseil or had its future pl»iced m gre.il«*r jt'o[»ard> 
tiian cottou'grouiug in tiie Ciuted States during the war of iSGl-o. In 18G3 
a Cotton Commissioner was appointed for BoinlMV* and the vear follow mg for 
Herar and the Central Provinces. Cotton biniLs were establiHUcil under thest' 
Conunissiuners, d’he Bombay Cotton Frauds -Vet IX. ot ISn.i became law. but 
it IS geiieiMlly behoved it did more harm tlnm good and vva-^ .■shortly alter re- 
pealed. For the ten ytvir.s ending IHod (Jreat Britain imp<»rt< d an avtSMgi' nt 
•3.3l8,o7o of cttltun (each 4tt0 Ih ), .md *4' that amount India ^iipjihcd 

■lUo.'JDl bales. But the ten years cialuig ISGd. which mcluded the trouljlous 
tunes of the American war, Great Britain imported an average ot 2, /3u,n(»l bales, 
ot which India supplied 1,282.17- bales — tlu' rtM‘onl year being iSbG. when ^i^dia 
furnished 1, 817,733 bale.'. Thirty years later {1833) Gioat Britain took 4.0b.>,Gl * 
bales, of which India furnished only 77,237 halos : hut in 13t>3 lh«> Indian portion 
slightly improved. Groat Britain having taken 233,530 bales of Indian cotton. 

The immediate response made by India vluring the cotton famine shows 
her capabilities, but as m the Cnited States, i-o in India, the ilomauds of her 
nulls had become a controlling factor in tlie amount available for export. But 
the 13th century closed with India, instead of exporting cotton gomls, having 
become the largest single market fi^r EnghMi manufactured cottons its demands 
for British cotton goods having been ju>t under £20.303,000. 

The *20tti century may be spoken of as characterised hy anew feature. iiameU, 
the rise of Continental, American and Indian eotton-manuiuctunng enterp^l^e 
seriuu.sly threatening tiie supremacy of Knglaml in the cotton market-, ot the 
world. The Tariff C'ommi.''''ion’s Report ot June fh P33o. may be 'aid to have 
been written with a view to e.stablis,h thi' new phase. I: rum that public<itiori 
the following may be ab'tracted — In 187*>-S3 the annual con-^umption of 
cotton in tho Fnited Kingdom excetsled that of tho Continent by 2.>>33.3u3 cwt., 
and that of the L'nited States by .■>,373,033 cwt.; in the peiiod 13(jl-4 the 
annual comsuniption in the I'nited' Kingdom was 8,020. 3u0 cwt Ic^s than on tho 
Cuntinent. and 2,350,000 cwt. Ic'.s than m tho I’niied States. 

For further particulars ui historic interC't the reader should consult Bie 
chapter below on Indian Trade in Cotton. [Pt. D*'nneU. Hint. Cotton, 18*2; 
Be Candolle, OrC/. Cnlt. Plant:* (Engl. tran<l.). 4u2-ll : Brainier, Cotton -c tin' 
Pmpire of Brazil, in V.S. Dipt. Atjrl. Mi:ii\ Hull., 18S.3, Xo. 8; Xaomith. Jn- 
nui/urtd Addn^ss, delivered 1830 (reprinted). Ind. T*jt. Journ, ■, Hatuiy. 
and trrn. Btat., m JIabnt'V, Cotton Plant. 1 j-00 ; al'O Ptfdnj'jraph/^ of t ottnn, 

f.c. 423-33 ; Eckardt, Dr/' Tro/a/ip/fa/n^rr (suppl.), Feb. 1330, viij 

n. TtiE CULTIVATED ASD WILD COTTOSS OE /ADM. 

(Af BUZZY-SBEntD COTTO.SS OF THE OLD WORLD. 

G. Stocksli, Mast., FL Br. htfL, 1*874, i.. 310; Watt, ild and 
Cult. Colton PL of the World. l‘J0T. 73 -7, t. G ; hirafj>wi f.upa.'*. Ibis very 
bitcfcsriiig wild -species is louud near Karachi, Luiia, and across the 
Persian Gulf, <ju the Dhofar Mountains of South-East Arabia. 

There would seem little doubt that the writers who have --uppo'Ctl this to 
ho the Wild condition of <». l-ph . are m err*>r, but not more so than 

thoftc who have taken it for a naturalis<Hl and degenerate state of som** American 
■'Species. Moreover, no one would appear tt> have dernon'trated hy actual ex- 
periment the forms, if any, tiiat have resultetl from using f*. in 

hybridisation wiili other specie*^, hence its intluence on the Indi«tn cuitivatetl 
' ottons must be accepte<i. for tiie prv'sent, as purely imaginary. 

G. hepbaceum, Linn.. S/i. I-'l.. 1753, ii., 6113 (in p.irt) : Parhitori*. 
‘Sp. iIp) (’ot.^ 1866, t. 11 . (ill purt) ; Toilan-. Utlm. I'nlt. tie/ (’nt., 
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131-40, t. iv., ff. A-c; Aliotta, Riv. Cnt. Gen. G'oss, 1903, 66-75 (in 
part) ; Watt, l.c. 155-63. tt. 24-5. Syrian, Levant, Arabian and some 
of the Short-staple North American Cottons. 

Habitat Probably indigenous to North Arabia and Asia Minor. Not known 

to exist as a wild species anywhere. Tt occurs in the Mediterranean regions 
{Sicily, ]Malta, Greece, Crete, Cyprus, Algier-^, Turkey), in SjTia, Mesopotamia, 
Armenia, Persia, Afghanistan. Baluchistan, in the North-West Frontier ProvTnce 
of India, and in the northern portions of the cotton area of the United States 
of America. It may, in fact, be described as a warm-temperate species, and is 
at least one of the plants that yields, or fornuTly yielded, the so-called “ Short- 
staple American Cotton” of commerce. There is every reason for believing that 
it was the species first cultivated by Europeans. It was the bushy, cultivated, 
annual (Jossypiurn or Xylon first mentioned by botanical writers. Moreover (as 
already fully shown), the field plant of the Levant was the first commercial 
cotton of Europe, which, at an early date, was carried to the United States 
and there largely cultivated some time before the discovery of the other special 
races that ultimately drove it into a position of secondary importance. It was 
that discovery, in fact, that gave the States tlioir supremacy and caused the 
area of production to move to the south and west. 

From the practical standpoint it is essential, therefore, that a clear concep- 
tion be obtained of the plant whicli in all probability was the species that firet 
attracted the attention of European manufacturers. Dr. Roxburgh — one of the 
most accurate of botanists — described and prepared an MS. drawing of an Indian 
plant which he accepted as being #■- Linn , but in that 

he was in error, for, if any two cultivated species of can be viewed 

as distinct, o. Roxb . and ht rhuvvtan . Lmn.. ar© so. As under- 

stood by Roxburgh, the Indian plant embraced Dacca Cotton nejireffiim. 
Tud.), also the Berar and China Cottons (<-. v« #»/.(» 7. Meyen). It was apparenny 
with the object of primarily separating the Indian country cottons from the 
Levant plant that Todaro formed liis That species 

founded on but one form {Oss, Sp. di C'ot.. No. 12, 47). but subsequently 

Todaro fell into the error of grouping several Indian plants with it. 

Cu{ti\ated Forms . — Tho forms of hfi-htnon . Linn ^ that are 
greatest value are (a) those suited to ctdd countries, and {b) those in the Lnited 
States that are so much hybridised with htrsntutn that they 
accepted as grades of that plant. The large-leaved hairy states of this speci 
require a much warmer climate than the siib-giabrouh (and therefore more) 
typical conditions. Some of tho recent writers, such as Cook {U.&> Dept, g^- 
Bull., 190(5, No. 88, S), would appear, however, to go to an unnecessary ex re 
when they affirm, as Cook does, that “tho Upland type of cotton wasrecogm^ 
as a distinct species by Linna>U3 under tho name but many 

sequent writers have erroneously confused tlie Old World species <-'• n 

which is not cultivated in the United vStates, though often so reporte • 
certainly was very largely cultivated prior to 1732, and for many ye^ 
after, as the Upland Cotton, and I believe still survives, though mostly m a 
of hybridisation with <». 


G. apboreum, Linn., Sp. PI. 1753, ii., 693 (excl. syn. 

Todaro, Relaz. Cult, dei Cot., 1877, 176-80, t. 1a; Aliotta, 

Gen. Goss., 1903, 56-65 (in part) ; Watt, l.c. 81-91, tt. 7, 8. Tree 
of India and Africa, deo knpds, nurma, manua, hajwara, red ’ 

ram kapa.^, etc. ^ -giuallv 

Habitat. — A small tree or large shrub which has often been claimed 
an African species, but few botanists have discovered it anywhere in ' ^ Ppper 
be regarded as an indigenous habitat. It fias been reported as ' , . ^05,] 

Guinea, Abyssinia, and Upper Egj'pt. [Cf. De Candolle, Or rj. Cult. ^ 

Certainly so far as botanical publications are conrorned it was ^pj^j^gnet 
described by Alpinus as an Egyptian plant a hundred met with 

wrote of it, ” Gossypium herbnceuin mnderaspatoixr." It is 3<ud to {bough 
in gardens (especially near temples) in Egypt, Africa, .Arabia, India, 
much less abundant has also been found in China, Japan, ^^roidag 
Afidaya. Lamarck (tjuoting ,Sonnerat, Hist. Vny.. -v.. 4t)0), arboreo® 

plcntuulU in the plains of Ahuvuisar. So far as pre-sently known, 
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form {which may bo called tho typical condition) can hardly ho sauI t<i culti- 
\ated as a source of tU>re to-dav, though according to Indian tradition it tho 
cotton that should bo selected in preparing the llrahnnitiu al string, and has 
oiten been aftirrned ^^as also tho cotton specuilly used by the F‘3gv])tian pri<‘sts 
m the con'^truction of their roh<‘s. ^lany of the Arab writer-^ speak of its fibre 
as spun and woven The classic records (»t a " tree-cotton “ ( arry us many 
centuries beyond the first mentnm ot a herbaceous tiehl <Top. and what is 
oven more curious still, most of tlie early writers on Trnlian cottons, such as 
Rheede. Terry. Rumphius, etc., describe and figure " trei'-cottons " (irom 
admitted personal knowledge), but say absolutely nothing about herbaceous 
held cottons. 

Cultivated Forms . — T regard this species as embracing se\t»ral fairly distinct rultivated 
forms, some of which at least liave been assigned independent positions by 
certain authors But while in these a natural assemhhigo of chanicteristii s is 
preserved, hardly any one feature is constant. Thus, for examplt\ the flowers 
may be vellow. the leaves may he very considerably hairy, and the velvet of the 
seeds may be grey (ir brown. The more arboreous form occurs chiefly (so far 
as India is concerned) as an ornamental garden plant. When grown as a field 
crop ftvhorrmtt may be either an annual or ptwennial, and in the latter case 
is generally sowm in row’s, being thus employe<i to shade more delicate annual 
cottons or other jilants. Moreover, the agricultural forms art' so much modified, 
very possibly by hybridisation, that they cannot he regarded as cimstituting 
varieties — in fact, many of them are but climatic sport.s that lose their properties tlmuuic sports, 
on being carried from one region to another. It may be accepted, accordingly, 
that in India at least the cultivation of is quite as ancient, if not 

more ancient, than that of any other cotton. Some of the Indian races referable 
to this species (primarily) may be regarded as having derived from uvhomtm 
the soft silky character of their fio.sses, while the length and strength of their 
staples have come from the other ancestral elements. In others a strain from 
f*. rieboi'eifm would seem to have been sought on account of the strength thus 
imparted to withstand seasonal climatic changes — the plant for the most part- 
becoming a hardy perennial. 

There are many cultivated states of this species found all over India. Egypt 
and Africa. As already explained, these manifest a constant tendency to throw 
back towards the arborescent condition with dark purple flowers, whenever they 
are allowed to become perennial or to be naturalised. The following are some 
of the more remarkable varieties or cultivated races of this species : — 

Var. sanguinea, watt. l.c. t. 9; sanqumf.um. Hasisk.. Cat. Hort. Red- 

Bog., '>00; Todaro. Relaz. Cult, dei Cot.. 187T-H, 170. t. 1. This form is rarely met flowered 
with in India, though frequent in Africa. A red-flowered lierhaceous field cotton Cotton, 
w-as, however, at one time common in India, and i< occasionally still met with in 
Oudh. Buehanan-Hamilton. wh(» gave specialattention to thesubject of the Indian 
cottons, did not apparently preserve a specimen of proper m his 

herbarium. Sets of his plants are to he seen in the Kew. the British Museum, 
the W alhchian and more especially m the Edinburgh herbaria, and among these 
may be discovered admirable samples of a red-flowered herbaceous plant which 
hotanically is derived almost imrm^diately irom arhoretttn, with po.ssibly 
a strain of c.'. Xttttking. Of that plant Buehanan-Hamilton has recorded the 
following observation: — '‘'No. 1.741). C. niqrum. vide Comment, vieum in Hort. 

Mol. p, primain. var. (a) rubicundum ; d. indirijw, Willd.., .Vp. PI., in., H03 ? 

olitur nbique in India vulqatissima.'" Xow if the plant shown by that specimen 
w'a-s cultivated everywhere in India and very common in 1808, it must. I fear, 
he spoken of as very nearly unknown to-day and its place taken by a multitude 
» of forms of yellow-flowered plants considerably more remote from <«. 

. Linn. Of these may be mentioned ; — 

r Var. negiecta, M/tift, Lc. 9.7-108, tt. 10-12; fk neiflertum. Tod., Helfiz. Cult. Bengal 

f dei Cot.., 1877, 169-7*7 ; Cudn Pariti (Alcea Alalabarenai-^), Hort. Mai., Cotton. 

; 1686. i.. oo, t. 31 ; O. herbaceum, Roxb., FI Ind., in., 184 ; also Dacca f'atton 

■ d/5., plate in Kew’ ; G. viridesrens, JBuch.~Ham. MS. ; G. herbaccurn. Maxircll 

\ blasters, FI. Br. Ind.. i.. 346 (in parti ; G. kerhaceum. Duthir ct- Fuller, Field and 

; Garden Crops. 1882. i.. 75-8, t. IS ; G. arhoreum, EngPr d’ Prnntl. Pfianzenfmn , 

1895, iii , 8. .72. f. 25 (after Pari) ; G. neglectum, Suhhiah. Bull. Dept. Aqri. 

t.Proi’., 1901, Xo. 1,7. 26, t. 1. Bengal Cotton, helati-, vilayati-Khandc.di, kateli, 
iiHithi, jari, etc., etc., and is the iiknt of Americcin writers. 

Habitat. — A large pyramidal bush, chiefly growm as a field crop. Cultivated 
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throughout Bengal, Assam and the United Provinces, less abundant in South 
India and Burma, distributed by cultivation to Africa, the West Indies and Chma. 
The names given to this plant, and the traditions of the people of India regarding 
it, suggest its having originated in the drier tracts of the Gangetic basin. Re- 
cently it has been carried to ali the regions where the pereimial cottons (pre- 
sumably of G. yaiikiitg origin) formerly prevailed, and the craving for a short 
cheap staple has even seen its attempted cultivation in Gujarat and Kathiawar— 
the home of what may be characterised as the long-staple cottons of India. 

In point of historic sequence, the earliest botanic reference to this plant would 
appear to be that in the Hortus Malabarkus (1686), thus associating it withindia, 
the headquarters of its present-day cultivaJ;ion. Kheede speaks of it as a shrub 
10 to 12 feet in height, found growing m sandy places. But as if to remove 
the possibility of its being supposed to be G, m-ftoreiim, he carefully describee 
the long, narrow segments of its smooth, soft leaves, and then adds that the 
flowers are pale yellow w'ith purple claws and the seeds have a white to grey fuzz. 
Buchanan-Hamilton, who wrote a commentary on Kheede’s great work in 1822, 
and had himself visited Malabar, observed that so far as he had seen in that 
district, cotton was raised (as Rheede had described it) by the Natives in the 
form of small trees planted in corners of gardens and not in fields, nor was the 
cotton for sale. But Buchanan-Hamilton, unfortunately, had come to the 
conclusion that all the cultiv-ated cottons of India were mere races that 
from each other vastly less than do the varieties of the cabbage. He thus did 
not allow himself to realise that even accepting so restricted a botanical view, 
they might still be • " • .•' .'‘-.r-i'. . -1 commercial value, and therefore 

worthy of separate ■■ - \ he omitted to add that the cotton 

of Malabar might be i ■ • . . ■ .i ; • : • • tate of the self-same plant to which 

he had at one time assigned the name G. viridescena. On the other 
burgh, commenting on Rheede’s Cudu pariti, observed that he could not bnng 
himself to believe that it was G. arhnreiiin. The fact that it was a small ree 
and thus a perennial precluded him apparently from assigning it its true position 
along with the “ Bengal and Dacca Cottons,'’ to which he most unfortunately 
gave the name 0. herbareum. 

The cultivated races of this plant known to exist in India are very numer 
and much diversified as to yield and merit of .staple. Perhaps the most sigMO 
feature of the story of tills variety is that while to-day it affords the most e 
grades of .-Vsiatic cottons, at one time it seems to have yielded several sups 
staples. Of these mav be mentioned the much-talked-of Dacca cotton. 

Var. assamlca. Watt, l.c. 108-1-2, t. 13; Darrah, Note on Cotton in 
1885; Middleton, Agri. Ledg., 1895, No, 8. 19-20; G. cernuum, Todaro,^ 
Sp. di Col., 1863, 31 ; Garo Hills Cotton, kil or borkapah (large cotton), tcnunp 
©tc 

This very remarkable cotton might fairly well be described ^ 
form of oar. iiegiecta. It is raised as an annual crop by the people m . 
hills, who use it in the fabrication of a peculiar kind of blanket, 
by rows of tufts of the wool placed by hand across the fabric and neculiaf 

position by the weft being forced home on each such row. hills 

textile suggested the selection that has resulted in the production of 
long-boll cotton, it is difficult to say. Certain it is that when carried to o 
of India the plant throws off most of the characteristic features above 


and becomes a large form of var. or perhaps rather of 

— • ■ ■ • - » ^elaz. V. — _ 

G. roseunif Gammie, 


Laps raLiiHi ^ 

Var. rosea, l.c. 112-4, t. 14; G. roseum, Tod.y Relaz. Cult, 


164-8, t. 2; Nurdki Cottony Middleton, l.c. 11 ; cr. ruatumy 
1905. The varadiy katil helatiy nimariy bangai (Sylhet), and nurdki ( ^ 

This is in reality but an extreme form of arhot'entn. 213 

When shown a typical example of this plant by itself (such as nositioo- 

from Coimbatore) there is little difficulty in adinitting it to a Ag, trail* 

But when the study is extended to the cotton fields it is foimd , j^jous tl^® 
sition into the ordinary form of oar. n«*gt*'vta is so 

it is impossible to separate the two. In fact, the so-called acc present 

hills cotton of Xagpur might ev'eii more accurately be described as . jjad 
plant The cultivators of India, being familiar with the j. 

brought to them this robust and hardy plant with its smal ^ those 

flower.s and large boils, and thev at once gave it distincti^’e names, si . 

‘ of all Indian cottons, thougn 


mentioned above, 
prolific yielder. 


It IS the mo-st ulterior 
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The advance <>f the varadi cotton across Imlia uii^ht he said to liave been rrohu' 
some few year» re^rnlarly ciironiclcd from district to district and hailed as Low-i^ra i**. 
a treasure by tlie advocates of lovv-cjrade cottons, while viewtal as a calamity 
by others. ^Middleton says; *' Wlnto-tlowered cotton is a (hunrerous riv.il to 
the tiner varieties. By nature it is made to supplant. Wlien hromrht to a 
new district, instead of pining as most exiled cottons do. it develops all its bt'st 
properties, grows robust, matures early, is prolific and so wins the favour of 
the cultivators ; once established, it heixins to degenerate, joins company with 
the worst of the native varieties, and forms the mixed growths that constitute the 
bulk of the ' Beriijals ^ of commerce.'* 

It is most curious that the name vilayntiy often given to this a.s uBo to other 
robust races of in. arharemtt, unr shoiihl have begun to be iKed in 

Khundesh and Berar about the very time that the record exists of .Major 'I’revor 
Clarke having supplied seed of a cross ho ha<l effected between the (iarf* hills 
cotton and Hinganghat. It is thus fairly certain that <»ne of the tir^t st^rious 
efforts to improve the Indian stock gave to the cotton growers of that country 
their most prolific though most inferior staple-yielding plant. 


]lybrri 

seut to In ’ua. 


G. Nanking^, Meyen^ Reise^ 1836, ii., 323 : TTt//. der Gartenh. der 
Preuss. Staat., xL, 258, t. 3 ; Watt, Lc. 114-2d, t. 15 ; G. Capas, Rumpknis, 
Herb. Amh.j 1750, iv., 33-7, t. 12 ; G. indiciim. Lamk.^ EncycL, 1786, ii., 
134; G. herhaceuyn, Roxh., FI. Ind., 1832, iii., 184-5 {var, Chiva Cotton) ; 

G. herbaceum^ Pari,, Sp. Cot., 32 (in part) ; G. Nanking and G. indicum, 
Todaro, Relaz. Cult, dei Cot., 147-52, t. iii., f. 1 ; G, herhaceum, var. lana 
rufa, Ahotta, Riv. Crit. Gen. Goss., 1903, 71. The Siam, Chinese and 
Japanese Cottons of commerce. 

Habitat. — An annual or perennial bush with delicately formed and often 
purple-coloured twigs ; cultivated in China, Japan, the Malaya, Siam, Burma, 
India, the Xorth-West Himalaya, Persia. Central Asia. Celebes, Upper Egypt 
and Africa (doubtfully in Madagascar and Arabia). Xo person has recorded the 
discovery of the wild state of this protean species, and yet its specific character- 
istics are so constant with many of the cottons, within u large part of the areas 
indicated, that the separation of the assemblage, from o. /lee/mcciro*. o. ttr. 
bovett nt . and O. ohtuHithliitm . not only meets a commercial necessity but coin<-idt‘3 
with many historic facts of importance. 

Tngault (1615) says that cotton grows in great abundance but is not in- 
digenous to China, in fact was introduced (? fr<»m Egypt) about four hundred 
years before his time. Dampier (Voyages. 1001) speaks of having seen a 
small cotton plant on an island near Formosa. Ono of the most inte^e^ting 
of the early w’riters on Chinese Cotton may V)e said to he Barrow [Travels in 
Chinay 1806 (‘ind ed.), 550-7, 56<)) He tells us that the beautiful colourc<l cotton, 
known in commerce by the name of tho chief city Nanking, was exported, the 
Ohinase purchasing in exchange the cheaper white cottons of Bengal and Bombay. 

It was, he remarks, planted m rows and grew tor three years, thereafter being 
uprooted and the fields prepared for other crops. Fortune ( Three Years' irnndtr- 
ings in China, 1847, 264) explains that tho kakhi or Nanking cotton wa.s a more 
sport from the common white cotton of Chin.i, 

Economicnlly u. Xnnhi»»<j is, at the present day, doubtless much inoro 
valuable than vnr Hatkijniueu or any of the other a. rftoreMM# form-s. M*)rc- 
over, some of the \anUiurj series di'^play characters of fur greater intcre.;t 
than the mere length of tho corolla (which Todaro lays stress t)n), and they rmght, 
in fact, be broken up into several varieties or distinctive races. Thu«. for ex- 
^^'inpie, Brotschneider's specimen has the seeds black and almost devoid of 
undor-velvet — a character which brings to min<l tho naked blac-k—'octled 
so-called indigenous cottons of South India (see below), but it is highly probable 
that both IhO'^e in<ay have to be regarded as indicating hybridisatinn with 
one of the naked-seeded forms. So again, some of the Indian e.Karnjjle-, «.f this 
■'Pecies have purple fiow-ers. others yellow with purple bh't'h*-^. ,\nd in -till 
“thers the fiowers arc pale yellow with a purple tmge on the extremitir-s of tlie 
petal'!. A range of \ariabiUty as that om be best accounted for on the 

a-'<umption that the a-'-emblage embraces many rultivatc<l r<u es, of wliioli ea<“h 
^^ry po-sibly Ovve-- its pcculiantu'- largely to hybridi-atc n. 

Culthated Forms. — It wj-iuld be rash to affirm (in the pre-ent .state of know- Va 
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ledge) that the special cultivated states to \vhi(*h iw. \a tikimj may be referred 
con''titiite detinite varieties that can readily and invariably be separated from 
each other. The point of importance is that within certain fairly well defined 
areas there are commercially and agriculturally distinctive cottons that would 
appear to he states or races of \ankitty. A detailed acquaintance with the 
cultivated cottons of Egypt, China, Japan. Siam, the ^lalaya, etc., will in the 
future doubtless suggest varietal or racial groups, in amplification of the Indian 
series here dealt with : — 

Var. rubicunda, Watt, Lc. 126-8, tt. 17. IS ; G. ruhicunda, Roxh. MS. ; G. obtusi- 
folium, Burkill (in part), Mem. Dept. Agri. Ind., i., Xo. 4. This was formerly a 
much more important plant than it is to-day. It occurs occasionally here 
and there over the hotter parts of India. Hove, who studied the Indiau 
cottons m the field during 17S7, wrote of Cambay, on Xovember 6, that the 
cottons were then in full bloom with scarlet flowers and quite another species 
from the yellow-tlowered bush grown at Diroll in Broach. On my journey,” 
he continues, to Kerwan in Cambay, for the space of sixteen miles, wherever 
I cast my eye, I could see nothing else but cotton plantations. Where the soil 
consisted of a heavy clay those districts were planted with the yellow sort, and 
those which consisted of sand, or were situated higher from the adjacent ground, 
were planted with the red species.” He then gives particulars of the method of 
propagation, more especially the pruning of the perennial plants. Pruning as 
a system of improving staple is alluded to by many of the early travellers. At 
Desberah in Broach, Hove was told, the red cotton was known as dyva nerm 
capass. One of the most remarkable features of Hove’s account of the Bombay 
cotton cultivation, one hundred and twenty years ago. is the stress he lays upon 
the necessity for free irrigation with yellow-flowered cotton, which in this respect 
differs, he adds, materially from the red. 

It is significant that all the best examples of uar. nthicuttda in theKew, 
British Aluseum and Edinburgh herbaria appear to hav'e been obtained from 
South and West or Xorth-West India. It might be described as a hybrid from 
u.xankiny or u. Its place seeins to liave been taken in Madrw 

and the Deccan, to a very large extent, and possibly quite recently, by the 
yellow-flowered bani and nadam cottons. . 

Var. hiraalayana, Watt. l.c. 124-6, t. 16. A lierbaceous annual or bieimfii 
yellow-finwered cultivated cotton. This is one <»f tlie chief forms grown along 
the Himalaya, and on some of tlie lower lulls of India proper. It is genera y 
called bagar or yatni cotton. It seems prolaible that the Chinese and Japanew 
plant yieid.s a superior staple to any of its Indian representatives ; on 
and because the true x<*»tki»iy has repeatedly been introduced into 
Roxburgh), it seems desirable to separate the Indian from the Chinese plant, 
the Indian form, the leaves are largo and broad, the lobes triangular * 

and the base very often almost cordate, while the whole plant is frequently ' > 
hairy — a departure from the type that possibly’^ denotes hybridisation 


€w. ohtuttifoliutn, ^ 

Var. Nadam, Watt, l.c. 128-31 ; Capas, Rumphiu8,Herb. 

Aliddleton. Agri. Ledg., 1895, Xo. 89, 8 ; G. indiciini, Gammie^ Ind. ' ,1 

pi. ix. In trade the cotton of tliis assemblage is often designated ' 
and besides nadam there are several other vernacular names that 
such as yerra (red) also paira, burada^ etc. They are usually perennia , j*^ 

plant.s, with dark-green foliage and deep-red coloured stems. The erne 
of Burma, the wa-rjale, is an annual ; the u'a-ni, according to Burkul, is 
coloured ica-gale ; lastly, the wa-gyi is a perennial — they are all three s 
this variety. theXali'’®® 

I adopt the name nadam (or yerra) because it is that ascribed " j.gsent 

of India to one of the most extensively cultivated representatives ot 
series of cottons — the nadam (or paira or hurada) cottons of or 

Middleton speak.s of it as the roji of Madras, but he might also -jgi-abie 

the bani of Central and Xorthem India. There is, cottons 

ranire within even the ruidams. Cxenerdlly speaking they are the mien 
of the Aladras Presidency ; have often flowers pink in bud and the 

purple with age (hence called yerra cottons) ; they are sowm either 
north-east monsoon (September to Xovember) or during the sou ^ years, 
so'in (from April to June), and occupy the land from tliree to fly^ 

They begin to bear in about nine months after s^iwing, and yield w 
in their .second year, viz. the one in September and the other m Janu y 
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are mostly jxrown on red san<ly or stony si>ils, very raroly «'ii hLu-k soiU Thov 
are for the Ino'^t part perennials, ami as siieh attain a lieii^ht of (• to S fe*‘t ; 
they are accordingly larp^lv cultivated as inixcKl crops, being grown in row> 
through the fields or as heil^c.^ to protect other crops. 

Var. Bani, Watt. lx. 131-4 ; .Middleton, / c. pi iii ; U. ht-rbaceum, r<ir. Jethi, D.E.P., 
(larnniic. lx. 4. pi iv 'Fhis affords the finest and most silky qualities of the iv., 88,129. 
cottons known m trade as the Ootnrtt.^ (.\.nira<di), the Hiniranghats. the Hingan- 
Nagpurs and Bihars. L*nder each of these there are usually two cradcs, gliat 
VIZ. the ham and the jari. The former grows <ui the higher <ind drier soils. Cotton, 
especially of tlu' southern districts : gives a tine silky tloss hut low yitdd. The 
latter is raised on the lower black soils of the northern di'^tncts : gives an in* 
fenor staple of a woolly character but does so very profuselv Jari seems 
originally to have been simply a lower (piality of bnni, and prodiu-od possibly 
by crossing it with var : nowadays it is pure To the 

circumstance of ttani being one of the races of the Chinese cotton plant is dut' 

Its silky staple. The description of the shapo of the leaves and colour of the 
flowers of this special form is almost precisely that giv-en for except that 

the leaves in the finest grades of bani are much larger, thinner in texture, mere 
undulated and much more hairy. The bracteoles are usually \ery large purple 
entire, or with a few long ptiinted teeth. 

It 13 met with over a wide area, bears numerous distinctive names, and 
manifests a considerable range in cpiality of staple. Tt mingles with the 
cottons of the south and ea>.t, with the of tlie west, anri with the 
taaatta Cottons of the north. It is known in Bihar as jethi or drfii {deshila) ; 
in Bengal proper it is bkoglla ; m Berar it has numerous synonyms such 
as tidki, judi ; in Hyderabad one of the ho.st forms is that produced at 
Bhamsi ; m Southern Kathiawar it seems also to be knoum by the names 
of ynathto, titfina, ganqri., etc. It occurs in Berar, the Central Provinces. 

Bihar and the drier tracts of Bengal. It is essentially the liest cotton met 
with on all the dry soils that have to be classed as second best in cotton- 
production. 

Var. Ro]i, watt, l.c. 134-7. A perennial, bushy, yellow-flowered, cultivated Roji. 
cotton that might be described as specially prevalent m B.mula and Khaira. 

It IS a tall much-branched shrub, often climbing in hedges fl to feet with 
straight ascending branches. When left to grow in the liedgerow.s ro}i becomes 
subseandent, the wool shortens and turns rutous-ouloiired. and the fuzz lengthens 
and becomes aUo red-coloured. If allowed to remain m tlie fields for mure than 
three or four season.s the wool degenerates in quality and. as >tatvd by the eurlv 
J authors, IS then tit for upholstery purp<ise.s only. But .Maldletun nbs^^rves. "Enh 

j IS markedly different from the annual cottons and does not seem to hyhridi>e 

I with them.’’ 

I One of the earliest and perhaps the most interesting direct allusions to this K^rly 

j cottun is that given by the Rev. E. Terry, who ac<‘ompanied Sir 'Thornns Roe’s ia-.'ivr is. 

I Embassy to India ( Voy. E. Ind.. Hilo, 3bS}. Speaking of the neiglibourhoud of 

‘ Surat, he says : For their Cotton-wooll, they sow seed, and very large (juantities 

of Ground in East-India are thus -‘eeiled. It grows up like .small Rose-bushes 
and then puts forth many yellow blo.ssom.s. . . . Amongst that Woivl they find 
Hee<ls to sow again as they have occasion ; but those shrubs bear that Wool three 
or four years ere they supplant them. Of this ('otton-wool they make divers 
sorts of white Cloth.'’ This rocall.s at once the <le5.eription <if Jnduiii cotton 
I given by Theophra-^tus (see p. 371). 

There is only <*ne perennial cotton with yellow blossoms in Gujarat, and 
Horordmglv it .seeiii'', safe to assume it waa the plant to which Terry refcrreil 
Here, then, we have another indication that the perennial I’ott'Uis were oie-e 
upon a tune more largely cultivated than they are to-d.iv, if we are not ju->titied 
in helitn ing that the jierennial cottons were the early c<'mlition, the annual plant 
a later product of greater skill in cultivation. Hove (1 7b vears after Terrv's 
time) rcpeatedlv alludes to perenni.d cotton seen hy him — both red and yellow 
flowered — but he aRo gives a full account of the cultivation of the annual plant, 

Hml devotes speeial .Utention to what he calls a new method recentlv introdueed. 

This may pox-,ihiy point to the extemled cultivation of the annual t rop. J>ut t>y 
I the (late of Hove > vi>it the rofi cotton had been «assiifno<l tlie SMO..ridary 

® position wlii'-h it h.is -in<u* held. Hove'-> actual specuiiH-ns ;ire in the Briti-'li , r 

‘ Museum, and it ha.*, to bo admitted that thev eould not be -.eparated botanieally 

i irora any c.>rre-pon<iing ^ot ni more recent date. But lie h.i- no -^amph,' of what -s. 
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could be called a high-grade kahnami, his nearest approach to that being a speci- 
men that might be described as the wagria cotton of to-day. 

To conclude this accoimt of the forms of u. it may have been 

observed that I have not attempted to describe the races that might be men- 
tioned as examples of each of the great groups, jb« and 

iayuna. But it is next to impossible to furnish descriptions that would be 
intelligible to persons who have not a personal acquaintance with the living 
plants. To the cultivators of India they are, however, often of considerable 
value. Into one or other of the varieties of G. \anking have to be placed 
all the yellow-flowered perennial cottons with thick leathery, broad, five-lobed, 
imperfectly cordate leaves, having three glands and large ovate acute, thick- 
toothed bracteoles. 
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G. obtuslfolium, Roxb., FI. Ind., 1832, iii., 183; Todaro, Edm. 
Cult, del Cot., 1877-8, 129-30 ; Watt, l.c. 139-43, tt. 19, 20 ; G. herbaceum, 
Aliotta, Riv. Crit. Gen. Goss., 1903, 67. 

shrubby very ramous plant with small leaves, having three, more rarely 
five, obtuse entire lobes, stipules falcate ; bracteoles entire ; capsule ovate, cells 
S-seeded ; seeds free, clothed with firmly adhering short greenish-grey down, 
under a small portion of ash-coloured wool. A native of Ceylon, but not culti- 
vated. Flowered during the rains and cold season in the Botanic Gardens at 
Calcutta, where it was cultivated from seed obtamed from Ceylon of a plant 
reported to be there wild. 

The above, very slightly abbreviated, is Roxburgh’s original account of this 
species. The additional information available may be said to consist of amanuscript 
coloured drawing made under Roxburgh’s supervision and named by him, the 
original of which is in the Calcutta Herbarium, and an exact copy in the Royal 
Herbarium, Kew. It is, however, the plant called o. fierbareum by most writers 
who have described the cottons of India and .-ifrica, and is the (f- inrsutiim, Linn- 
Herb., but nob of Linn., Sp. PI. Roxburgh was apparently not aware that it 
was a wild plant in Khandesh and Gujarat, nor that it was the type of the most 
important cottons of India. Under the name o. herbncenm he desoriW the 
plant now accepted as nrhareion. uar nei/iecta, and linked that with «• 
Xanking (China and Berar Cottons), but kept all three distinct from a. 
foil mil. [Xo plant that could be supposed to correspond with a. 
is, however, mentioned in Linn. Sp. PI. ; in FI. Zeyl. ; in Burmann, Thes.Z^i; 
in Rheede, Hort. ilal. ; nor in Ruiiiphius, Herb. Amb., etc., etc.] Lastly, Tnmen 
says there is no indigenous cotton in Ceylon. f u- h 

Habitat. — A distinctly Oriental species, the various manifestations of which 
are met with in India, Ceylon, Malay Archipelago, Philippine Islands, African 
Upper Egypt. I have in India repeatedly collected a cinmiypiiini in a wild or 
self-sown condition, and svas, I believe, the first person definitely to sug^st i s 
identity with tr. obtimifniiiim. It occurs, for example, here and there^t\cr 
Kathiawar. It is fairly common in the hedges of Gujarat, and was found by w 
in Khandesh and in the Deccan. If in all these instances it has to j 

as but a survival of former cultivation, there would seem every likelihood 
in some of its known habitats it has existed in the feral condition for a ^ 

years, perhaps centuries. Further, the plant is perfectly easily recognised 
all the other Indian cottons, though certain states of «. xankiiig come 
near to it indeed, if such instances are not hybrids between the two ■, ^ 

the plant does not seem to be confined to India and Africa. Vidal collee 
the Island of Ticao, Philippines, and the label attached to his specimen 
it as “ wild.” So also Dr. A. B. Meyer found it in the Malay Archipelap). 

Cultivated Forms . — To distinguish the cultivated forms collectively, o ^ 
species, from those of Africa and other parts of the world, it may be use 
group them as embraced under a special Indian variety as follows „ 

Var. Wightiana, Watt, l.c. 143-53, tt. 21, 22; 0. Wightianum, Todaro, ■ ' 

dei Cot., 1863, 47-51 ; also Relaz. Cult, del Cot.. 1877. 141-6 (m 
ff. 1-9 ; G. hirsutum, Linn., Syst. Sat.. 1767, ii.. 462 ; also in Herb., non 
G. herbaceum, Ltnn.. var. obtusifolium, Roxb,, Wight, Ic.. t. 9: ijoS, 

FI. Br . Ind.. i,, 346 (in part) ; G. herbaceum, Aliotia, in Riv. Crit. Gen- a , 

67 (in part). The so-called Long-staple Cottons of India. -tonce that 

One of the most remarkable features of this plant is the cireuins 
while it is the mo.st valuable of all Indian cottons to-day, it is t e 
understood and last of all to have been described by botanists. It is a c 
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GOSSYPIUM 

VAR. WIOHTIANA 
Indian Long Staple 
annual cotton, with seeds mueli snialler, more detinitely and compact iy forined 
than in the ild plant, and fuzz very sliort. usually ashy-prrey m colour. The 
change in the shape and size of the seed is a direct result of selection inton<lod to 
ower percentage weight of seed to iloss (lint). Varthcma {I'ravrls {tnl. Hakl. r irly 
Soc.;, 1510. 107) speaks of the cotton of (.'amhay being much exported; lie also 
says Bengal cotton is sent to Mecca, and in a footnote mentions the c'otton of 
Burma. Mandelslo {Travrl<i, m Olcarius, Hist. Mdsrovy. fir , 1038-40. many 
pa.ssages) makes frequent mention t»f the cotton of trujurat and Agra, hut not 
in such a way as to allow any opinion.s being formed regarding tho plant that 
was then grown. In Milburn’s Oriejitnl Commerce (1813, i., 280) special mention 
IS made of the Ahmood being at that time tho finest grade of tJujarat cotton. 

Habitat. — This is cultivated in a belt of country that fringes the west coast 
of India from the Rann of Kach through Kathiawar and (Jujarat, to tho southern 
Manltha country and South India. 

Soils . — The cultivated states of #». are exceedingly ditlicult 

to classify, since they blend almost imporecptihly from one type to another, 
m direct adaptation to smaller and less conspuaums climatic and soil variations 
than is experienced in the other cotton areas. There are m India thn>e main 
classes of cotton soils with three corresponding main groups of cotton plants : — Cotton 

(а) Rich black loamy soils, such as tho.se of Kathiawar, Gujarat, Khandesh or Areas, 
the Karnatak. These are collectively often sp(*ken of ns tho “ Black ('otton 

Soils.” (6) Mixed rod and black stony soils, such as tlio^e of the Deccan. Herar. 
the Central Provinces, etc. (c) Alluvial sandy sods such as those in the Ganges 
and Indus basins. Within (a) the forms of are mainly grown ; 

(б) of «. .Wf iii.-Mij/ ; and (c) of f-. But in each one of tliese great 

cotton areas there may be local modifications both in climate, sod. exposure, 
etc., so that a limited cultivation of all three plants may exist or be possible 
in any one province. Speaking generally, however. when met 

with on the black cotton soils, is of a superior quality to that seen anywhere 
else and fw. arhoremu is there very nearly unknown. These soils are too valu- 
able to be used for the inferior grades, and consequently it is within 

/briitm itself, as a rule, that the adaptations of plant to environment have 
taken place. On the red and black stony soils rapidly de- 
generates or becomes hybridised with <». In the areas of sandy dry 

soils ohtuHifoiiHm becomes unknown, and the higher grades there met with 
are some of the stocks or hybrids of (w. It is not to be wrmdered at, 

therefore, that in regions so eminently suited for cotton as those possessed of 
black cotton soils, every little variation in sod, climate, altitude, marine in- 
fluence, etc., etc., should have resulted in the production of special forms adapted, 
district by district, if not held by field. The most favoured conditions, and Cliipf 
the localities accordingly of the finest Indian staples, are Surat, Broach, Ah- bocaUties. 
medabad and Kathiawar. But within even these four districts there are well- 
marked minor areas that have apparently directly originated some of the special 
forms of fw. obtuni/otimn that have presently to be indicated. In 1891, and 
again in 1894, I had the pleasure of studying the cottons of Gujarat practically, 
on the last occasion in company with Prof. Middleton, now of the Board of Agri- 
culture, who was at that time in the service of His Highness tlie Maharajah of 
Haroda. We marched over the greater part of the province as well as Kathiawar 
(when the cottons were in flower), and Mid<Ueton’s great personal knowledge of 
the country enabled him not only to point out to me the kaleidoscopic blend- 
ings of the plants, but the immediate relationship of these to the variations in 
soil, ^Cf. Ann. Rept. Ind. Mas. Calc. ^ 1893-4. 2-5.] The rich, deep black s<hI of 
Broach and Xavsari is known as tho kahnam.. and this was observed to yield Kahnam 
the finest of all Indian cottons, accordingly known as the kahnami or Broach 
deshi (= country). The districts south-east of Baroda were seen to produce 
a considerably lower grade of kahnami cotton. So also both sides of the Dhadar 
river (between Baroda and Broach) were noted to change into a calcarenus 
loam with the appearance of a distinctive plant known as the aoahan. That 
particular cotton thus occupies an intermediate zone between the of the 

do*p black kahnam soil proper and the lighter or shallower soils known as <v'>radu 
to the north and west. On these lighter loamy soils are to be found the kanri 
cottons of Bhavnagar, Pahtana, Dhola. Ainreli and Junagardh, the amhli (of 
Rholln-ra), and the irnijria of Wadhwan, Viraragani, Morvi, X>Tth Kathiawar 
and Kach 

A similar classification doubtless prevails in the soutlieni Marat ha country. 
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VAR. WIGHTIANA THE COTTON PLANT 

Hybrids 

The kumpta (cooynpta) cottons of Dharvvar and Belgavim are the southern 
equivalents of tlie kahnami cottons of Gujarat. Still farther to the South (in 
the Madras Presidency), the uppams of Tinnevelly. Coimbatore, etc., closely 
correspond with the goghari cottons, while the tellapatti or jowari-hatti (hybrid) 
cottons of Bellary and Karnul in some respects answer to the wagria of Xorth 
Gujarat. 

Races. The following may be given as the chief cultivated races of this species 

(A) Pure Races. 

(а) Kahnami : the deshi cottons of Broach. Surat, Xavsari, Baroda, etc. 

(б) Goghari : one of the inferior but profitable cottons of Baroda and Broach. 

(c) Lalio : the deshi cotton of Ahmedabad and Kathiawar — the Dhollera 
Cottons. 

(d) Kumpta : the characteristic cotton of the southern Maratha country 
and known in trade as “ Coomptas.” 

(e) Uppam ■ the long-staple cotton of South India, found mainly in Tinnevelly 
and Coimbatore. 

(S) Hybridised Races. 

if) Kanvi : a recently introduced stock that often bears the name of khan- 
pun and is probably a hybrid with ijt. nrborctttn. car. ueyiecta. 

(g) Wagria: the Common Cotton of Xorth Gujarat, Kathiawar and Kach; 
is probably a hybrid with «. Xatikittg — hence the breadth of leaf. 

{h) Tellapatti : the black-seeded cotton of South India that is often called 
jowari-hatti, and which is found in Bellary and Karnul.. There would seem 
little doubt that this is a naturally' produced hybrid between the uppam and 
Bourbon cottons. 

<B) NEW-WORLD FORMS (OR, RATHER, INDIAN EXOTIC COTTONS). 
Exotic For the purpose of this work it is hardly necessary to deal with every species 

Species. and variety simply on the ground that at some time or other it may have been 
grown in India, or may even exist as an acclimatised (wild) plant. It is desirable 
to confine attention to the forms that can be said to be regularly cultivated, 
and which, therefore, participate in the supply’ of cotton that finds its way to 
market, or which have contributed (by hybridisation) to the production of soiM 
of the special races now grown in India. Suffice it to say that every cultivate 
cotton of any’ note in the world has at some time or other been experimentally 
grotv’n in India. In all but two cases these have ultimately, however, come to 
be regarded as less valuable than the Asiatic stocks ; hence certain forms, be^ 
neglected, have escaped into the neighbouring hedgerows or jungles and thus 
survived to this day, under conditions that have occasioned their being rms- 
taken for indigenous (wild) plants. It may, therefore, serve the present purpose 
if the exotic cottons of India be discussed under two great groups : — 
Classification. Fuzzy-seeded and Naked-seeded. — As already observed, a classification ex- 

clusively based on any one structural peculiarity’ would of necessity be mis- 
leadmg, more especially if the selected character could be shown, as in the presen 
instance, to be very largely a special adaptation to external and variable con 
ditions. The grouping suggested is of value, however, when viewed careful! 
in conjunction with the assemblage of other characteristics that may J“, 
to demarcate the species. It is, moreover, a simple and convenient method 
recognising the more important New World cottons. . 

It may be recollected that the seeds of most wild cottons contain ® “!’ 
or less complete coating of hairs, formed, it is believed, with a view to protecho 
Selection. from insect enemies. Certain developments of that feature may, 

be regarded as brought into existence primarily’ as a consequence of dw®^^ 
adaptations, but by human selection these have been fostered or qhanged ^ 
accordance with an altogether new purpose, namely the supply of fibre oi 
particular length, strength or colour. In some instances, a proportion only 
the coating has been elongated, either naturally or as a direct oonsequenw 
cultivation. Hence it has come about that the coating of hairs may be „ 

Fuzzy and to two layers — an under coating of short hairs (the fuzz), and an outer coa t 

Xaked Seeds. ((-jjg floss). But. on the other hand, the whole of the coating may elongaf® 

floss, the seeds in such cases being described as " naked.” that is to ^ 

posse.ssed of a fuzz. Lastly, the elongation of the floss may not be constm 
uniform : a certain proportion may be shorter than the rest. Want of iinito 
in the length of the staple is a serious defect, hence in selection of 
aspect ha.s to be carefully considered. But now coine.s a curious circum.' 
and one of great practical interest : seeds pos.sessed of a fuzz lia\’e, as a 
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tlieir floss more securely and firmly bound to the s(>ed'Coat than is the case 
witli naked seeds. This has led to two classes t»f gins, namely saw-gins and 
roller-gins, the former being regarded as necessary to tear the firmly hound 
fiVire from the seed-coat, and the latter sufficient for the naked-seeded cottons. 

The tearing of the staple is a significant feature that lowers very materially 
the value of the floss, apart altogether from other considerations. A naked- 
seeded readily separable floss is, therefore, a high qualification, and one that 
marks great progression in cotton cultivation. 

Fuzzy-seeded Cottons of the New World . — The species that fall 
into this position are : — 

G. hipsutum, Linn.^ Sp. PL (non Herb, and non Spst. Xat.), 

2nd ed., 1763, 975, founded on Miller, Gard. Diet., 7th ed., 1759, n. 4 ; 

G. latifoliurn, Murray, Coinm. Soc. Peg. Gott., 1776, 22-5, t. 1 ; Watt, 

Lc. 183-200, tt. 29-31. This is possibly a cultivated state of G, punvtafitin, 

Stck. et Than. {G, Jfnnaieense, Macf.). 

A botanical specimen contributed by Philip Miller is preserved in the British 
Museum and is, therefore, very possibly the actual type of the species. Another 
specimen of the same plant will be found in the Badminton Garden herbarium 
(also preserved in the British ^Museum), which was very probably the source 
from whence Miller obtained seed. And it is just possible the Badminton stock 
came from Guadeloupe Island, having been contributed by the brothers Lignon, 
mentioned by Tournefort as having sent seeds of West Indian plants, more 
especially from Guadeloupe, to Paris. It is interesting, therefore, to be able 
to add that the record exists of seed having been grown in Georgia in 1734, from 
a supply furnished by Miller from the Chelsea Physic Garden. There is thus 
little doubt that the introduction of the actual stock of the Xew Orleans, 

Georgian, and many other short-staple .American cottons, dates very possibly 
from the supply sent out by Miller, But to this same plant has to be attributed 
the Egyptian (Delta lands) cotton — a plant that existed very possibly in 
Upper Egv'pt long anterior to the modern traffic, the stock of which we Imow 
came very largely from the United States of America. So also the so-called 
saw-ginned Dharwar cottons of recent Indian commerce were obtained from the 
States, though later supplies were procured from Egypt, from belief that they 
represented a special and peculiar plant kno-wn in trade as “ Egyptian Cotton." 

Some years previous to this liistoric introduction of the Dharwar stock, 

Roxburgh spoke of the plant having been only of late brought into India. He 
does not tell us where it came from, but his description occasions no doubt as 
to its determination, and lie was the first botanist to affirm that the seeds were 
free from each other. Interest was being taken in the plant the world over, 
however, since towards the close of the l.Sth century Murray furnished an ad- 
mirable picture and description of it, under the name (r. latifolium. During 
the past fifty or sixty years the cultivation of this cotton in India has gradually 
concentrated in the Deccan. It is, of course, also met with in other parts of 
India, but success has chiefly attended its acclimiitisation in Dharwar and the 
^icighbouring districts, hence its being known in trade as Saw-ginned Dharwar. 

In 1S94 I made a tour on foot through certain di.'^tncts of the Central Pro- 
unces and Berar. in order to study in the field the cottons there cultivated. 

In many parts of Nagpur, Wardha, Elhchpur, Ainraoti and Akola I found the 
present plant very largely mixed in all the fields of the so-called higher grade 
' In many cases it would not have been an over-estimate to say that 
they contained from 20 to 30 per cent, of fiirMtttutn. the balance being 
<«r. .yattking, car. Bani, of an inferior stock for the most part. The latter was 
^ much larger and more prolific yielder. and the former wa-s grown, so the cul- 
y'^turs told me, entirely because the mixture was believed to raise the grade 
\ staple. Except, therefore, in Dliarwar. where it is grown as a pure erop, 
the condition mentioned as discovered in the Central Provinces is characteristic 
‘'t tlu- occurrence of the present plant m Imba as a whole. It has. however, 

Regenerated, and is often not more than a fitot or a foot and a half m 
fir ! ^ coarse, stunted, much-branched, erect, greenish-rcd. du‘^t-f*oated 

the last-mentioned peculiarity being a coii.-^iiuonce of the ahnndance, 

•♦^ngth and strength of the hairs with which the shoots. le<if--«.t.ilks and vein- 
^ coated. The seeds are alw.iys large, ovate, truncated on one extremity 

have a strong den.se fuzz, which may be grey or gret*n m ciflour. The floss 
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adheres very firmly, hence necessitating the use of saw-gins, but it is fairly long 
and silky. 

As met with in India, the plant has degenerated very greatly from the stan- 
dard preserved in the United States and in Egypt — has, in fact, approached in 
many directions to the specific conditions of <». iiunrtatunt , although 1 am not 
aware of its ever having been recorded as met with as an escape from cultivation. 
Had systematic selection of stock been pursued in India, there is little doubt 
that a higher standard than exists might have been maintained, if not a pro- 
gression secured. Of this there can be no doubt, that the Upland Cottons of 
America have advanced until the plant that now affords them is no longer e. 
Aii-xiifiiui. but a greatly improved stock that botanically might be described 
as a hybrid between tJ. and A-', tnejcivanuw. 

Var. religiosa. Watt, l.c. 201-4. tt. 32. 33 ; O. religiomm, Linn., Syat. 
Nat., 1767, ii., 462 (in part) ; G. religiosum, Linn. Herb. ; G. tricuspidatum. Lank., 
Encycl., ii., 135 ; G. croceum. Ham., Trans. Linn. Soc., 1822, xiii., 491-4 : C. 
religiosum, Roxh., FI. Ind., 1832, iii., 185—6, but MS. drawing n. 1497 is named 
G. fuscum. 

This somewhat remarkable plant is mentioned here mainly in order to allow 
of its separation from »»•«*»/<<■««« (%vhieh by Parlatore and others has been 
incorrectly called religiosum). It is not of much importance commercially 
as its separation from ft. Mrsutum is a matter of great difficulty, and, more- 
over, the plant does not appear to be very extensively cultivateid. It is best 
distinguished from the normal condition of saw-ginned Dharwar cotton by 
its trailing habit and more softly hairy condition. The lateral shoots are 
much elongated and slender and the intemodes are long, straight and profusely 
tomentose. It is not uncommon to find popular writers in India affirming that 
the name religiosum was given to denote a cotton cultivated by mendicants 
or one met with near temples. The name was first used by Linnaeus, and there 
is no proof whate\-er that his specimen came from India. Moreover, the plant 
that in India might deserve the name religiosum would be the deo kdpas or 
rani-kdpas, which is ft', arboreum. Roxburgh was the first botanist who 
critically studied the plant, and lie came to the very correct conclusion that it 
could “ scarcely be more than a variety of Mrsufum." 

G. microcappum, Tod., Hort. Bot. Pan., 1876, i., 63, 1. 14; Watt, 
l.c. 210-3, t. 36 ; Ntgro Colton, Labat, Nouv. Eel. de I’ Afrique Occ., 1728, 
iii., 262-9, t. 261. 

A remarkable plant met with now and again throughout the cotton 
more especially in Africa, though the type was described from a plant raisea 
(so Todaro says) from se^ procured from Mexico. Its leaves are 
deeply paimisected — the lobes being almost linear — than is the case wi • 
but they are in addition pilose-tomentose, while the seeds are 
conglomerated and partially coated with a velvet. One of the 
peculiarities of this plant is the immense size of the calyx. By most wn 
this has been confused with kidney cotton but 

the true Pernambuco cotton of commerce, which they hold to be ^us . 
from the kidney cotton. By still others it is the original stock of the 
cotton of Eg\"pt, an opinion which I do not accept. Perhaps its best pop 
name is Red Peru\dan. 

G. pepuvlanum. Car., Diss., 1785-90, 313, t. 168; G. vitifohum, 
Eoxb., Fl. Ind., iii., 186 ; G. religiosum, Pari, (in part, but 
G. hirsutum. Cook. Weevil Resist. Adapt, of Cot. PI. ; Watt, ’ 

tt. 37, 38. U.S. Dept. Agri. Pi. Indust. Bull., 1906, No. 88, 8. 
indigenous to Central and South America ; is the so-called 
Cotton now met with in most cotton-growing countries, especially 
Africa, where it received numerous distinctive local names, such as 
of Abbeokuta and ukoko of the Congo ; and most of the races of or 
or short-staple Egyptians, such as the Ashmoum, Mit Afifi, Zafin 
Abassi. ^ 

This somewhat obscure species links together ft. mexiranu m ana • 
lieuse. It has the paimisected foliage of the latter with the 
of twigs and fuzz-coated seeds of the former. It is somewhat signih 
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all the American and African cultivated cottons that possess seeds more or less 
coated with a velvet or fuzz {e.g. »ne.ricaHu»n and 

ftaHum) have tlie leaves more or less pilose, while the forms with sub-glabrous 
leaves {e.g. pttrpiti'n *«<•*' >»». €w. vitifoiiitm and Cr. braHiHenHe) have the seeds 

practically naked; that is to say, they do not possess a fuzz. 

G. mexicanum, Tod., Relaz. Cult, dei Cot., 193, tt. vi., xii., f. 32 ; Upland 
Watt, l.c. 226-44, tt. 39-42. This hybrid species is otten very difficult 
to separate from G. j)iii-i)iirn.<<ceHfi when in foliage. The leaves are ®®°^Sia'n. 
broad, smooth, glabrescent with five to seven radiating veins and lobes ; 
peduncles prolonged, pedicels short and flowers small, pale-coloured, 
nodding ; seeds large, with thin ashy fuzz, and copious woolly floss. 

Apparently originally procured from Mexico, but so far as known is met 
with under cultivation only. 

Roxburgh tells us that this was introduced into India by W. Hamilton in Introduction 
1804, but subsequently he seems to have confused it with Bourbon Cotton («. India. 
imrpKraAceits), and gave both plants the botanical name of 4w. bai'badenMe. WiUd., 
since both his MS. drawings (so named) are in reality O’. He 

further apparently alludes to this plant under o. hifsutum as being grey- 
seeded. Wight, Spry and many other Indian writers refer to Mexican Cotton 
in the Journals of the Agri. -Horticultural Society. 

It has, however, to be admitted that some uncertainty exists as to the plant Mexican Cotton. 
Todaro actually meant by the name o. If his coloured illustra- 

tion be accepted arbitrarily as the type, then it has to be confessed that it is 
not very plentiful in herbaria. In all the samples seen by me that approach 
most closely to that tj’pe, the plants either came from Mexico or were raised 
from seed procured from that country, as Todaro affirms was the case with the 
plant figured and described by him. But in all the best tracts of America, from Hybrids, 
which the finest Upland and Georgian Cottons are procured, the plant there 
grown is almost exactly intermediate between the tj’pe of o. hirnutiim and 
that of fw. tneaeicftmnn. The leaves are large and broad in fully-formed con- 
ditions, are 5-, sometimes even 7-lobed or only angled. In texture they are 
smooth, thick, leathery and either very hairy (in forms that approach to fv. /lir- 
MiifMm) or almost quite glabrous (in those with a closer approximation to 
m€xicnnu$u). In the United States fresh stock has again and again been 
imported from Mexico, and the admission made that the previously existing 
stocks had been thereby much improved. There would thus seem little doubt 
that the improvement that has been consistently reported as taking place has 
i^in parallel with an undoubted advancement from the older tN'pe of o. hirnutatn 
^wards that which more appropriately should (from the botanical standpoint) 
designated fw. ntejrica$»utn. But they are one and all hybrids, find the 
®i^ggostion may be offered that they have been derived from o. 

the one stock, and either or O- ritifattif**** (C-f. barhmtettHe) 

the other — the result being the presumed hybrid condition here designated 
Of the more famed cottons of this assemblage, the following 
be specially mentioned as (a) hairy {e.g. aff. O'. it/**«»#r»fm) forms: — Special Eaces. 
Allen,” “ Peeler,” ” Sunflower,” “ Todd ” and ” Russell.” Of the (6) glabrous 
”*^'^*^"*****”) • — ” Welbom’s Pet,” ” Willet's Red Leaf,” ‘‘Parker.” 

„ Improved,” “ Toale,” “ Shine,” “ Simms.” “ Berry’s Big Boll,” 

Culpepper,” “Cummings.” “Triumph,” “Gibson,” “Myers” and ‘'Texas 
j ool.” Reversions are also recorded, one example of which may be here speci- 
ally mentioned, namely “ King’s Improved,” which comes closer to o. Kind’s 

than to the bulk of the modem o. cottons that to-day Improved, 

are called by the old, but now hardly accurate name of hirnttfum. Another 
I ustration is the tendency for green-seeded stock (<-■ hirMuttmi tj-pe proper) 

P produce brown or grey-seeded forms (<■?. n»i»^ir«i»t9nn) according as the degree 
ot cultivation or neglect tends to develop and establish the one or other ancestor 
^ th© present-day much hybridised stock of Upland cottons. 

Cottons of the i\ew Worfd„ — The following, among 
species, may be specially mentioned in this position : — 

G. purpurascens, Poir.r Lamk., EncycL Meth, Bot. suppL, 1811, Bourbon 
ihj 369; Watt, Lc. 250-5, t. 41. A cultivated perennial plant of which Cotton, 
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there are several distinctive races, derived very possibly from G. tniteme. 
Pari., and which constitute the Bourbon and Porto Rico Cottons of 
commerce. 

The seeds are not only what is called naked, but the leaves are almost glabrous. 
They are perennial plants with strongly angled purplish shoots and leaves ovate 
entire or with three lobes on the apex, the laterals arching outwards and the 
petioles almost thorny through the growth of glandular warts. They are all 
essentially insular plants, hence the greater success attained with them in South 
as compared with North India. They seem to be readily hybridised, and in 
consequence it is not uncommon for completely fuzzy seeds to appear among 
plants raised from the normal condition, viz. the seeds naked, except for a tuft 
of rust -coloured fuzz around the beak. 
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G. vitlfolium, Lamk., Encycl. Meth. Bot.. ii., 135 (excl. syn. Fluh 
Aim., t. 188, f. 2, added doubtfully by Lamk.) ; Watt, l.c. 255-65, tt. 1, 
45; Xylon arhoreum, Merian, Suriyi. Insect., 1679, t. 10; Labat, iYo«r. 
Voy, aux Isles de VAmer., 1724, i., pt. 2, 125-31 ; G. htifolium, Rumpkim, 
Herb. Amh., 1750, iv.,37, t. xiii. (excl. syn.) ; G. harbadense, Pari, Sp. 
dei Cot., t. iii. (in part) ; G. religtosum, Aliotta, Riv. Crit. Gen. Goss.. 44 
(in part). 

The Vine-leaved Cotton was probably originally a native of Central and 
South America, to the Amazon basin and the Lesser Antilles, but early found 
under cultivation throughout the cotton area of the M'orld. It is the Egyptian 
long staple. Antilles, Piura, Surinam and Cayenne, St. Domingo, Guade- 
loupe, Barbados and other cottons. In the early literature of this genus the 
greatest possible obscurity prevails regarding havhatien»e. ^ It might, in 
fact, without fear of contradiction, be affirmed that there was little or no dw- 
tinction between tliat species and the present plant. As time advanera 
the form known as Sea Island Cotton appeared, and to it became restricted, 
by most authors, the name fnirbatit^nMe. leaving fw. riHfoiiun* to be ac- 
cepted as denoting the slightly lower-grade cottons of South America Egjpt 
that are classed as “ Long Staples.” It is, in other words, highly likely that 
this plant may have been one of the ancestral stocks of o. harhadeti^t, 
muritima — a plant which is perhaps the most recent addition to the prized 
races of cotton met with in the world. Xo one seems to know what wa« mean 
originally by O. It nowhere exists in a wild state, and is ap- 

parently never cultivated except in the form nowadays called Sea Island, bu 
which could hardly be accepted as iw. Lmn, The present plan ,o 

the other hand, exists in numerous forms. It is the vine-leav^ed cotton o 
most of the early authors, who repeatedly speak of it as met with ° 
completely acclimatised. The leaves are sub-cordate with mostly ^ 

ascending lobes, the texture often pilose-tonientose below. The bracteoies 
very large, ov'ate rotund, deeply auricled, slightly united below and often po 
sessed of the bractlets described bv Cook as weevil-resisting adapta lo ^ 
Dept. Aqri. Bureau PL Indust./\mi\ Xo. 88.) Beeds black, naked ana 
quite free from each other. 

G. bapbadense, Linn.. Horl. Upsal.. 1748, i., 204; Sp. ^ 
ed.), 175.3, ii., 693; Pluk., .4/m. Bat., 1696. ii., 172, and Phyt, t. 1»^ 
f. 1. (exfl. all syn.) : Wight, Illust. Ind. Bot., 1840, i., 57-64, t. 28b, Wa 
l.c. 265-95, tt. 46-8 : Sea Island Cotton. .^1 

This embraces all the higher-grade long-staple cottons. Ashrubbj 
known onh' in a state of cultiv'ation, and raised usually as an annua . 
glabrous or nearly so, except on the leaf-stalks and veins and theunder-s 
of young leaves. _ author^ 

As already suggested, there seems ev’ery probability that the earl} 
who accepteti the name <■- did not realise that it mean 

the same plant as that designated rifi/ofiuin. By cultivation f to 
however, a liighly specialised race, known as “ Sea Island.” was pro u^ 
whifii by recent authors the Linnean name <■«. htirhatfeuM^ became ^ 
restricted, though Todaro, and follow'ing him some other botanists, 
give tile new stock the name of C?. thus leaving O. 
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as a name for a species presumed by many to exist, but known for certain to no 
botanical writer. The species founded by Linna?us may be said to turn on a 
specimen still preserved in the British Museum, and that specimen certainly 
agrees more closely with U. , Lamk , than with the modern Sea Island 

Cotton of America. 

Although repeatedly introduced into India, Sea Island Cotton has, in no 
locality, proved a success. It is possible, liowever, that it might be raised pro- 
fitably in the Andaman and Nicobar Islands and in some parts of Tenassenra. 


G. tapasiliense, Macf., FI. Jam.. 1837, i., 72; Watt., l.c. 29.5-315, 
tt. 49,50; Bambagia. arborea di Pernambuco, Zanoni. Istoria Bot.. 1675, 
40-4, t. 16; G. religiosurn, Lamk.. Cav., Willd.. Pa/"/, and others, non Linn. : 
G. acuminatum. Eoxb., FI. Ind.. 1832, iii., 186 and MS. drawinu; n. 1598 
(^vrongly named G. vitifolium). etc., etc. 

The Chain, Kidney, Brazilian, Bahia, Pernambuco and Costa Rica Cottons 


of most popular writers, and in Burma it is tbembanwa (ship’s cotton). It was 
first definitely alluded to by John Lerius, who lived in Brazil in 1.337, and wrote 
a history of that country. Sir Walter Elliot, speaking of the plant as known to 
him in South India, calls it pnidi (gold) patti and pnmidi path (the wealth-giving), 
names that denote the high expectations that were at one time entertained 
regarding this plant. It was apparently the first of the iong-.staple silky 
cottons of the New World to attract attention. Seeds were conveyed by 
Marcgraf and others, and the chain condition so well figured by Zanoni 
seems to have been accepted as apeculianty of all cottons, hence Lobel(157t>) 
thought he improved on the pictures of given thirty years 

previously by Fuchsius and Matthiolus, by adding a kidneyed mass of seven 
seeds. 

All the nations of the world seem for a time to have vied with each other 
in the attempt to acclimatise the Brazilian Cotton, and in each new country to 
which taken it obtained the name of the region from whence immediately con- 
veyed; accordingly in Burma, and also in the Antilles, it i.s called “ Siam Cotton,” 
and in India Ava Cotton," etc. Roxburgh tells us in the MS. edition of his 
Ffora Indxca (preserved in Kew) that he became acquainted with it through seed 
sent him from Farukhabad. Mr. H. St. George Tucker (Member of the Court 
of Directors of the East India Company) observe-s that Lady Hastings grew it 
at Fatteghar, and Roger Hunt, in 1808, addressed the East India Company 
on the causes of deterioration of Pernambuco and Surinam Cottons. Thus 
we know that prior to Roxburgh’s knowledge of it this plant had been experi- 
mentally tried m many parts of India. 

It is, therefore, perhaps not to be wondered at that this cotton has got con- 
siderably more widely distributed and is moreover more frequently met with in 
states of acclimatisation than is the case with any of the other Now World cottons. 
Its large capsule, compact mass of seeds and the copious coating of floss naturally 
conveyed the impression of great value, and false expectations were raised, only 
to be rudely dispelled by comparisons of yield to acre. Gradually, however, ail 
interest (or nearly so) in this particular Brazilian Cotton died out with the appear- 
*ince first of the Upland Georgian Cottons, then the Mexican Cottons, and finally 
the Sea Island Cottons, all races that could be raised as annuals and occupy the 
soil for short periods. The present species in most countries accordingly fell 
mto a state of complete neglect and either disappeared or survived as an escape 
from cultivation and became " the wild tree cotton ” of most popular writers, tlie 
properties of which have been the will-o’-the-wisp of nearly each decade for the 
past century in the world’s cotton areas. 

If I am correct in believing that this plant, however, represents an important 
^tftge in the development of the fine long staple.s of the West Indies and the Sea 
islands of America, it is not by any means devoid «>f interest to persons interested 
the production of new and improved races. But as met witii in India ti>-day 
It IS of no value whatever, and the expectations recently advanced re^zarding it 
^ould accordingly seem almost for certain doomed to disapp(*intment, since op- 
P^^oed to all past experience with the plant. It may be said to have attained 
commercial importance within very restricted area-s. In South America — its 
mrtigenous habitat — it is regarded as of special value because of it.< resistance of 
e diseases that prove disastrous to other cottons. In Guatemala, for example, 
^ is believed to bo immune from weevil. 
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/. ADULTERATION AND DETERIORATION.— M.i\hmn (Or. Comm., 
1813, 279-80) urged that it was impossible to be too attentive to the 
shipping of perfectly clean cotton. The adulteration and deterioration of 
Indian cotton has thus engaged attention for fully a century. St. George 
Tucker (to whom reference has been made above) uTote in 1830 a report 
On the Supply of Cotton from British India (cf Reports on Cotton, 
Silk, and Indigo published by the Company in 1836, 162-75) in order 
to account for its depression in price and deterioration in quality. He 
gives ten reasons. Hoyle (Cult, and Comm, of Cotton in Ind., 1851, 
551) deals frequently and effectively with this question. “ When the 
cotton,” he says, which the Native grows, is intended for sale, the ryots 
have little enough encouragement to bestow more care, either in growing 
or in picking their cotton, for they usually get no better price for a good 
and clean, than they do for an indifferent article.” So again, “ Indian 
cotton is, however, from the shortness of staple, not well suited for all the 
purposes of the English manufacturer ; but it is much more depreciated 
than it need be from the dirty and adulterated state in which it is sent 
to market.” Mention has been made that (about the time of the great 
cotton famine, 1861-5) notice was forcibly directed to India as a future 
country of supply for England. An outcry was shortly after made against 
the adulteration and mixing of inferior with superior grade staples. This 
led to the passing of the Cotton Frauds Act (IX. of 1863, and the Amend- 
ment of 1878, Act Vn.). 

W. B. Wishart (Secretary of the Chamber of Commerce of Upper 
India) published in 1891 a Note on the Adulteration of Cotton in which he 
shows that the subject had agitated the minds of the cotton merchants of 
India for many years. He points out that a report issued in 1845, for 
example, gave details of the deterioration and decrease in outturn even then 
observed. Wishart then remarks ; “ There is now no hona fide market for 
our inferior cotton. Native hand-weavers cannot work it ; the Chinese 
found out, some years ago, that it did not pay them to use it, and now om 
Continental customers can and do buy an article that suits them equally 
well at a proportionately lower price. There is, therefore, no outlet for 
such cottons, and Native growers and buyers have naturally taken to 
assisting each other by bulking the inferior and better stuff produced m 
each district, the mixture constituting a quality just a little below that 
which spinners want.” 

In August 1891 a conference was held in the office of the Director o 
Land Records and Agriculture, Poona, at which proposals were made with 
a view to preserve and improve the qualitv of Indian cotton. In the same 
year Sir E. M. James (at that time Commissioner in Sind) drew up a 
Memorandum on Cotton. This was widely circulated by the Bombay 
Government, and elicited many valuable opinions and reports. 1 ® 
Chamber of Commerce of Bombay, for example, issued a very power ^ 
reply, dated Nov'ember 11, which fully' expressed the opinion ultimate y 
upheld by the Government, namely that while there was much neei of 
effort at improving the stock, penal legislation was undesirable. o 
years later (Feb. 1901) the Hon. Mr. Bomanjee Petit (himself a pronunen 
mill owner) pressed on the attention, both of the Bombay Government an^ 
the Mill Owners’ Association, the serious consequences of the deteriora i 
of the Indian cotton staple. It has now actually' come about that 
China and Japan have begun to produce coarse yarns of their own, a 
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have thus commenced to close two of the most important outlets for Indian 
exports. In consequence the necessity to advance has been borne home 
on the minds of the Indian mill owners. Instead of spinning as their finest 
yarns 20’s, they have begun to think of 80’s. but for this purpose they 
require to import raw cotton from Egypt, if not even from America. India 
no longer possesses a cotton suited for that purpose, and the adulteration 
and mixing of the staple have thus very nearly- paralvsed the industry. 
In consequence the outcry for legislation has once more been raised : it 
has been urged that a law requiring the locality- of production to be stamped 
on all bales of cotton would have a highly beneficial result. Others look 
to the e.xpectations of Sind, irrigated by a svstetn of canals that mav 
allow of the production of the high-grade Egyptian cottons, as the most 
hopeful indication of the future. 

Thus history repeats itself, in no commodity of commerce with greater 
regularity than in the theories and practices of cotton growing and cotton 
trading. One lesson alone seems to stand out through the past decades 
of the steam-power cotton industry of India as unwavering, viz. the 
conviction that when the time comes for India to assume once more the 
role of a producing and even exporting country in the finer cotton goods, 
it must either have improved its staple or discovered a country capable of 
meeting its necessities in suitable raw fibre. A low-grade staple such as the 
bulk of that grown in India to-day is utterly unsuited for the higher class 
machine-made goods, even were it put down at the mills pure and clean at 
a price below that procurable by any other power mills in the world. Thus 
it has been shown that cheap production is not necessarily- economic 
production. Expensive labour means higher intelligence, with compensa- 
tion in quality and price. 0. P. Austin {Cotton Trade of the U nited States, 
1900, 2608) points out, and with much force, that the low wages of the 
Indian cultivator are no real economy, since they prevent cotton culti- 
vation on a large scale directed by intelligent supervision. Retrograde 
agriculture, such as has characterised the Indian cotton trade for a century- 
past, must in the end fall behind in the race for commercial supremacv. 

n. IMPROVEMENT OF STOC/C.— The cultivated cottons of the world 
have been referred to three great areas — (a) Asia. (6) Africa, and (c) America. 
But it has sometimes been affirmed that the first two can be taken 
together and spoken of as the fuzzv-seeded Asiatic and the others as the 
naked-seeded American cottons. But it is not the case that all the 
fuzzy--seeded species are Asiatic, anv more than that all the naked-seeded 
are .American. Moreover, the seeds of wild cottons have either a firmly- 
adhering coating of wool or a readily separable floss. But there are both 
wld and cultivated cottons that possess both a fuzz and a floss. As 
already mentioned. Cook {U.S. Dept. Agri. Bull.. 1906, No. 88) thinks the 
■Wool may- be a necessity- in the protection of the seed from the enemies of 
the plant. Certainly in most wild forms, such as O. SforEsii. and still 
®ore so <1. Dnviil»onii, the wool is so firmly and intricately- crumpled 
np around the seed as to prove a veritable proboscis-proof protection, thus 
causing such seeds to be described as naked, the compacted fuzz having 
escaped detection. But of purely wild species the following amoii" 
others possess a short velvety- coating around the seed: — H. ITttrKnessii 
(a native of California) ; H. E’diinerii (of Mexico) : (I. Sfnrfii (of 
-au^straha), and fi. touientonuin (of the Hawaiian Islands). On the 
other hand, the following have naked seeds : — ii. KirEii (of East Tropical 
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Africa), and <i. taitense (of the Poh'nesian Islands). In passing it may 
be here added that no Asiatic indigenous cotton has a naked seed, and 
further that with the fuzzy-seeded Asiatic forms the bracteoles are united 
below, whereas with the American fuzzy-seeded cottons the bracteoles 
are free. The appearance, therefore, of these peculiarities in certain 
cultivated or long acclimatised plants may safely be regarded as denoting 
definite influences and not accidental sports or climatic adaptations. 

It has sometimes been upheld, but with little justification, that the 
crossing of fuzzy-seeded and naked-seeded cottons (or of Asiatic and 
American cottons) was impossible. But there is perhaps no subject on 
which greater diversity of opinion exists than in the value or even possi- 
bility of hybridisation of the species of Goss 1/2) i inn. One set of writers 
affirms that it is difficult, if not impossible, to prevent hybridisation, while 
another stoutlv upholds the belief that hybridisation is of no practical 
value, if they do not indeed go so far as to deny the possibility of its accom- 
plishment in nature. A parallel to this diversity (and perhaps a consequent 
one) is the degree of acceptance of the species as established by botanists. 
Some wTiters, such as Todaro, think there may be as many as 54 species, 
while others, such as Parlatore, reduce them to 7, and Aliotta to 5 species, 
with numerous varieties and cultivated races or hybrids under each. Bu- 
chanan-Hamilton went further and reduced all to 2 (or perhaps 3) species, 
viz. the black (naked) seeded and the white (fuzzy) seeded, with as a third 
the red (kakki) seeded cottons. In fact the controversy regarding the 
number of species dates even from before the formation botanieally of the 
genus (Gissi/jiiinn. but I venture to think it could never have e.xisted 
and cannot exist to-day, when the undoubted wild forms are made the 
basis of classification. 

The confliction as to hybrids may be exemplified by the writings 
of two of the most recent authors. Aliotta (Riv. Crit. Gen. 
Goss. 1903) gives an elaborate statement of the races of cultivated 
cottons which he thinks have been produced through the cross-breeding 
of his five species — G. barbailense, G. felifiiosuni, G. arhoreunu 
G. herbaceum, and G. hirsutuni. On the other hand, G. A. Gammie, 
Professor of Botany at Poona, Bombay, in his recent report (The Indian 
Cottons, 1905) reduces all the Indian cultivated forms to G. obtusiloUmn, 
He would, moreover, not appear to regard hybridisation as of any prac- 
tical value w-hatever. He observes that the so-called species and hybrids 
are merely cultivated races evolved by time and environment from one 
prototype, but he nevertheless adds somew-hat paradoxically that they 
are capable of being crossed with facility and that their descendants are 

fertile. , ^ 

After many years of careful study of the Indian cottons, both in the 
and the herbarium. I am constrained to join issue with Aliotta and wrie 
his school in thinking hybridisation has played an important rule, 
not of course prepared to reduce the ancestral stocks to five forms, o ^ 
satisfied that many of the more highly prized cultivated cottons are no 
botanieally (though it may be convenient to retain for them specific 
are races and natural hybrids (some of the more recent artificial) 
selection to man’s requirements and to environment. I am at one. endless 
the army of workers in America who not only say they have 
forms by crossing, but who regard that agency as of the great^ r^o- wdh 
importance. Tracey (Dabney, The Cotton Plant.. 1890, 197-224), in dea 
the cultivated varieties, remarks, ‘'Although the plants ^ ^enerai 

crosses, as fertili.sing Peterkin with Allen, will vary widely, still it is ^ 
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rule that the character and habit of tho future plant -will be more like those of 
the female parent, while the fruit, the boll and its contents, will be more like 
those of the male parent.” So again, “ The tendency of the plant to vary from Tendencies of 
the t\"pical form of any variety will be back towards its original form rather 
than in any other direction.” From these and such-like considerations is doubt- 
ing due the affirmation that, from one or two plants specially cultivated and as 
a consequence of careful selection of sports, it might be possible to produce all 
the chief types of cultivated cottons. Hence it may be said that with few other 
cultivated plants is a more rigid selection of seed necessary than with cotton. Selection. 
Moreover, there seems little doubt but that historically it can be shown that 
G. hirnuittni. O. <?. rilifoMittttt and httt'hatXenHc. as known to 

US to-day, are themselves to a large extent hybrid stocks. It does not follow, 
however, that all hybrids may bo fertile, still less that they can be invariably 
again further hybridised with fresh ancestral influences, according to the fancy 
of the operator. To the neglect of this consideration may be due much of past 
failure in hybridisation. 

On© of the most valuable and interesting papers on this subject is that Spermatogenesis, 
written by Austin Cannon, entitled Spermatogenesis of Hybrid Cotton {in 
Bull, Torrey Hot. Cluh„ 1903, xxx., 133—72.) The cotton hybrid experi- 
mented on was produced (so we are told) between Sea Island Cotton (Con- 
stellation brand) and Upland Cotton (Klondike brand) — o. harhadeune x 
€w. herfKteentit and the hybrids were found fertile. It is, however, just possible 
that the plant spoken of as should have been called Cr. hiruntutn 

or €t. niejcicanum, for Until about 1896 uplands were by American authors 
mostly spoken of under the botanical name that more properly belongs to the 
Mediterranean stock. All fuzzy-seeded cottons were often, in fact, regarded as 
one and the same species. It follovrs that to secure uniformity and precision 
in the laboratory and in the experimental farm, the foremost consideration must 
be the ascertainment of the species botanically that it is intended to investigate. 

Until such knowledge has been obtained it would be preferable to adopt some 
arbitrary nomenclature such as a numerical system, e.g. the “ K*2 ” of geographers, 
rather than to employ a misleading jargon of botanical names. 

As a historic fact in Indian hybridisation it may be mentioned that in 1844 Indian Hybrids. 
iXr. Alex. Bums of Broach crossed var. irightiana. wither. «»•- 

fcoreiim. He obtained a plant that had all the good points of both parents. 

The leaves were those of arbot'emu. only larger and more hairy, and the flowers 
were red with a yellow ring in the throat. This interesting new form, an un- 
doubted hybrid, yielded its crop within a period of two months, much as in Broach 
and the floss was very silky. The Bombay Chamber of Commerce expressed 
the opinion that the cross was an exceedingly valuable one. No further informa- 
^on was, however, published regardmg it, and the plant seems to have died out. 

The circumstance is mentioned to show that crosses are possible. 

Cnder the orders of the Government of India much has been recently done Improvement of 
to discover the soils suited for cotton generally, and many valuable experiments Jaihpjnous 
been conducted with exotic forms. What would appear the foremost con- 
f siaeration has, however, until very recently been almost entirely neglected, namely 

tn© attempt to improve the indigenous or long acclimatised stocks. Royle, for 
; example, repudiated with some warmth the opinion attributed to him, that 
he greatest attention should be given to the cotton of the country {Cult, and 
of Cotton in India, 1851, 544-5). For a good few years past I have 
^iformly urged, and I repeat that recommendation, namely, to make real 
pogress it is imperative that an exhaustive and scientific investigation should 
^ conducted — a sort of census taken — of the existing stocks, not only of India 
'It of the world. The climatic and other causes which tend to preserve or destroy 
I properties have to be thoroughly established. The influences of 

j ybridisation have to be worked out on a scientific basis by testing the strength 

■ of from this species or that, best suited to environment, tho tendencies 

: c cultivated forms recognised and systematic renewal of stock in each locality 

I accepted as a solemn obligation. 

i r ^ years ago I drew attention to the establishment of steam ginning Edect of Steam 

, toriee, ail over India, as having created a new danger, namely degrading 

j stock. Nowadays the cultivators over a wide area carry the produce 

* c It ' these factories : all are mixed together, and seed returned to the 

tivators that in many cases may be utterly unsuited to the fields on w’liich it 
i to be grown. The specialisation of centuries of natural selection is thus being 
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rapidly effaced by tliis new phase of commercial production. It has been found 
useless to urge that the cultivators should reserve their own supplies of seed. 
They are too poor and too ignorant to do so, and. moreover, are only too frequently 
in the hands of the money-lenders. (See Ginning, pp. 611-2.) 

Lastly another evil has crept gradually into the cotton traffic of India. England 
having adapted her machinery to the steadily improving staple of the United 
States, soon became unable to w'ork up the short staples of India. But in Ger- 
many, Japan and India itself, special factories were built with the object of 
running for the lower-class goods and working up the world’s supplies of short 
staple. The cultivators were accordingly told that they would get no more for 
a long than for a short staple. In every district there were both high-class 
and low-class staples. Tlie former gav’e a lower yield, compensated for by a 
higher price. The new condition naturally dictated the universal substitution 
of the lower grades, and an agricultural degradation in consequence was earned 
across the country m a remarkably short space of time that may take a 
century to efface. An official correspondence dated July, 1903, contains a letter 
from one of the most influential European merchants of India, which puts the 
present position tersely by narrating the advantages of the helati or jari plant 
of the Central Provinces and Berar : — (a) It is an earlier crop, thus enabling the 
cultivator to get a quicker return ; (6) it runs accordingly less risk of injury from 
early cold weather ; (c)it is a hardier plant, less liable to disease or to deteriora- 
tion from rain ; {d) it gives a larger weight outturn of lint ; (e) it comes into 
market cleaner than the other grades. 

The feature of early ripening is most important. The annual cottons of India 
have often been spoken of as consisting of two kinds — those that take eight 
months to ripen, and those that reach maturity in about five months from sowing. 
The cottons found on a deep, moisture-retaining, black, loamy soil are of the 
first class. They are usually grown as pure crops, and the particular race met 
with is often remarkably uniform. The cottons of the second class occur on light 
soils : they are produced normally as mixed crops and manifest the greatest 
possible variability. The influence of rainfall, both quantity and season, is of 
vital importance. The vicinity of Bombay town and south of the Konkan, 
since it possesses double the rainfall of Broach, grows next to no cotton, even 
although the soil may be highly suitable. Localities, like much of South India* 
that ha\'e two rainy seasons possess two widely different cotton crops. It is very 
largely in adaptation to the conditions of soil and climate that certain cottons 
owe their superiority or the opposite. The substitution, for example, of inferior 
for superior grades has been primarily the result of the demand for that staple, 
but the change has to many cultivators been all the more acceptable that the plan 
required was in their locality hardier and less risky. Some twenty to thirty 
years ago the Central Provinces had a fair proportion of hani (superior p^t^nj 
relative to its jari (or inferior cotton). To-day the crop is mainly jart, Ihe 
former could be spun into yams of 20’s and up even to 40’s ; the latter can rare y 
be used for more than counts up to lO’s. The hani cottons were the once 
Ghat cottons, such as the Hinganghat of commerce. The jari has a very s or 
staple, but is exceedingly hardy and prolific. . * 

As manifesting the present position of cotton and its degeneration, ^ , 
some of the features of the programme of improvement that may be 
imperatively necessary, the following jottings regarding the famed Dacca 
may be usefully set forth : — In view of the efforts presently bemg made to 
velop the industry of cotton cultivation in Bengal, it seems desirable that 
opinions of the earliest writers be briefly indicated. 3Ir. Bebb. 

Resident of Dacca, furnished a reply to an inquiry made by the East jj 

pany, and that reply is one of the earliest accounts of Dacca (in fact of 
cotton. It is dated 1788, and speaks of the staple as the finest cotton m 
world, producing cloth of astonishing beauty and fineness.” The 
have been an annual, and to have afforded two crops in the year. 
again in September. Tlie first was the most esteemed and obtained the 
price, but was liable to failure from long drought or from violent storms, 
moderate showers were highly beneficial. In the \'oiume of Reports on 
Silk and Indigo published by the East India Company in 1836 , there i=> ^ 
wTitten by St. George Tucker in 1829 (Supply of Cotton from British India. ^ ^ 

in which he discusses the superior cotton of Dacca. He calls it hairati 
the finest variety perhaps of the Eastern cottons. It is produced ^ 
quantity, in the districts north-west of Dacca, and is never exported. 
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site seems to be the high banks of the Ganges and its tributaries. The fibre 
of the hairati is extremely fine, silky and strong, but the staple is very sh<irt 
and the wool adheres most tenaciously to the see<l. It is admirably calculated 
for the manufacture of the muslins and thinner fabrics. It is perhaps too costly 
a production to enter largely into our manufactures. Tucker then adds that the 
bogha kuvas is the ordinary cotton staple of Bengal proper. 

Roxburgh, who was appointed Superintendent of the Royal Botanic Gardens Hicca i 
of Calcutta in 171)3, early gave attention to this special Dacca cotton {Royle, 

Cult, and Comm. Cotton. *245). He gives, mhis Flora Indica, the points of dift'erence 
between the ordinary Bengal and the special Dacca cotton. The plant, he sav'^. 
is more erect, has fewer branches, and the lobes of the leaves more pointed. The 
whole plant is tinged with red, even the petioles and ner\'es of the leaves, and it is 
less pubescent. The peduncles of the flowers are longer and the exterior margins 
of the petals are tinged with red. The staple is longer, much finer, and softer. 

Roxburgh’s MS. plate of the plant thus distinguished is in the herbarium of the 
Royal Botanic Gardens, Calcutta (a copy of which is in Kew, and has In'en 
reproduced by me in the Wild and Cultivated Cotton Plants of the World, pi. 12). 

It manifests all the special peculiarities mentioned, and thus doubtless faithfully 
represents the plant ; but Roxburgh adds that tlie people of Dacca think the 
great difference lies in the spinning and allow little for the influence of the soil. 

(See remarks on Hand-loom, p. 616.) 

It has recently been affirmed that the cotton formerly used by the Dacca Muslm In-ljstry, 
manufacturers, of the far-famed exceedingly tine muslins of that city, was de- 
rived from tree cottons. Further, that the loss of these .special crops caused the 
decadence of the muslin industry. Taylor’s account {Topog. and Stat Dacca, 

1840) would seem to give a complete refutation of that statement. Moreover, the 

question may be asked, ‘"Is it or is it not a fact that with an exceedingly short 

staple the Dacca manufacturers are still producing (or until very recently were 

producing) mushns. winch if not up to the old standards, are certainly far finer 

than could be manufactured from these staples by any process or machine known 

to Europe or America to-day ? Taylorsays, “The material of which the fine Dacca 

muslins are made, is entirely the produce of the district. The plant is an annual 

one. and attains a height of about five feet. It is described by Roxburgh as a 

variety of the o. hevbaveum. and is said to differ from the common cotton DLaereuces. 

plant of Bengal in the following particulars : ( 1 ) The branches are more erect 

and fewer, and the lobes of the leaves more pointed. (2) The w’hole of the 

plant is tinged of a reddish colour, even the petioles and nerves of the leaves 

are less pubescent. (3) The peduncles, which support tlie flowers, are longer 

and tlie exterior margins of the petals are tinged with rod. (4) Tlie staple of 

the cotton is longer, much finer and softer.'’ This is the des' or indigenou.s 

cotton of the district, which has been cultivated in the northern divi><ion from 

time immemorial. 

“ Formerly, when this article was more extensively cultivated than at present, 
there were different shades of quality observable in the staple, which either 
cannot now be distinguished or have degenerated into <uie of an inferior degree. 

They were known by the names of Phootee, Surmah and Bairaite. The cott<'>n 
of the present day, it is affirmed by the Natives, is inferior to what it formerly 
The crops are less abundant ; it is said that the fibres, though apparently 
equally fine and soft, are shorter and more firmly adherent to the seed, than 
the produce of former years. The Dacca cotton, however, notwithstanding the 
deterioration imputed to it, still ranks as an article of finer quality than the 
produce of other parts of Bengal or of the western provinces.” . . . The .seeds, •^' leetiou of 
^’hich are used for sowing, are carefully picked, and after having been dried in 
fhe sun are preserved in an earthen pot in which oil or gh> has been kept, and 
the vessel with its mouth stopped up, so as to exclude the external air, is hung up 
to the roof of the liut, and over the spot where the fire is usually kindled. The 
high lands are selei;ted for this crop and are ploughed from eight to twelve times 
op to September and October when the are '^own. This is done in parallel 

tows, distant about a cubit from each other, and bt*£ore the seeds .ire dropped 
into the ground they are moistened with 'vater. The cotton plant ia liable to 
injury from hail-storms, heavy rain and caterpillars,” . . . ** Formerly tlie 
CToimd for cotton w'as allowed to lie fallow every fourth year, and it appeared 

be owing to the neglect of this circumstance in the present tlay, that the 
produce is now inferior m quality to that of former 

The cotton of the northern division is said to swell less than the produce 
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of other parts of the country. This tendency of the fibre to swell in bleaching 
is the criterion by which the weavers judge of its quality, but whether it depends 
on any adherent property in the cotton itself, or on the water used in the bleach- 
ing is not known, though there is reason to believe that it is principally owing 
to the latter. The tlu-ead manufactured at Dumroy, which was reported by 
Mr. Bebb, the Commercial Resident, to swell the most, is found by the weavers 
at present to be equal to the thread of the best aurungs or to swell the least if 
bleached in Dacca, but the reverse, as ilr. Bebb describes it, if the water of 
Dumroy be used in the process.” 

Lastly, Sen (Rept. Agri. Stat. Dacca, 1889, 52) also says : “ The cultivation 
is not now done half so carefully as was the ease at the time of Dr. 
Taylor. The field is prepared by two to four ploughings and as many harrowings. 
Furrows are then drawn a cubit apart, and in these furrows cotton seeds prei-iously 
moistened with dung- water are dropped in thickly. When the plants come out 
they are thinned to a distance of a foot from one another.” (See Cultivation 
in Bengal, p. 607.) 

Improvement, when seriously contemplated, will have to be undertaken, 
not at a great central farm for all India, but district by district. The 
establishment of seed farms for the supply of specially improved indigenous 
stock — a subject I had the pleasure of recommending to the consideration of 
the Scientific Board of Advice at their first meeting — is at present earnestly 
engaging the attention of the agricultural experts of the Government 
of India. It may, therefore, suffice by way of concluding this brief sketch 
of the present position and knowledge regarding the possible methoi^ and 
results of improvement of cotton stock, to recapitulate the main ideas. 
Improvement is possible by (a) Selection of seed, in adaptation to environ- 
ment and trade requirements ; (h) Hybridisation, an additional agency 
to attain these objects ; (c) Acclimatisation of prized foreign stocks. All 
three methods are in India receiving consideration at present. For many of 
the cotton districts, selection from existing stocks seems the most hopeful 
method. It may be said, however, that in the discovery of absolutely new 
stocks, hybridisation is often of special value. 

The Government of India have recently’ appointed an expert in charge 
of cotton experiments. The results so far attained in selection and 
crossing are admittedly of a tentative nature, but Gammie’s first report 
{Note on the Class. Ind. Cottons and Cross-breeding Exper., Poona 
1901-2) manifests a useful start as accomplished. The endeavours of e 
Bombay Government to bring the vast tracts of Sind under Egyptian 
cotton through the supply of cheap canal water, would seem to have given 
much promise, and in the public press repeated mention has recently’ nee 
made of the high prices realised for the cotton already produced, 
may’ thus be confidently affirmed that there does not appear to be any 
sufficient reason for doubting the success likely to be attained in n 
than in other countries with the production of superior cottons. 
only untoward anticipations centre around the willingness or * T 
the Native cultivator to advance with the times. [C/- E- J- 
Essential Steps in Securing an Early Crop of Cotton, in U.S. Dept. - w 
Farmer's Bull., 1905, No. 217 ; Testing Cotton Seed, in Agri. Journ. •• 

1906, i., pt. ii.. 174 ; also Slv, Fumigation American Cotton See , 

1907, ii., pt. ii., 212.] 

HI. CULTIVATION IN INDIA. 

1. BOMBAY AND S/AZ>.— Watt, l.c. 1.T4-7, 139-54. 

Area and Production. — According to the official 
Statistics, the total area under cotton for 1904-5 in the 
Area and Yk'id. tricts was 3,605,985 acres. The most important localities 
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\ desh, 1,201,673 acres ; Dharwar, 581 ,950 ; Bijapur, -155,864 ; Alimedabad, 

340,602; llroach, 274,699; Sind, 218,050 ; Belgaum, 183,207; Ahmed- 
, nagar, 79,626. The area of cotton in the Native States of the Bombay 
Presidency is an important factor in the Indian cotton supplv. This came 
in 1904-5 to 2,570,985 acres. Kathiawar has usually one to two million Kathiawar, 
acres, and Baroda half a million acres under the crop. The Native States 
I and British districts together thus show the Bombay Presidency with a 

i cotton area of 6,176,970 acres in 1904-5. The yield for the same year was 

893.000 hales of 400 lb., or 3,189,285 cwt. The estimated area and jdeld 
for the following year were 6,108,900 acres, yielding 1,117,IX)0 bales, in 
Bombay (including Native States) ; and 265,000 acres, yielding 79,0(X) bales, 
in Sind (including Native States), giving totals ot 6,373,900 acres and 

1.196.000 bales. The Final Memorandum for the vear 1906-7 gives a total ,ue.iami 
of 3,995,499 acres for the British districts, including Sind, and of 3,462,854 1006 - 7 !^“° 
acres for the Native States, a grand total of 7,458,353 acres. This estimate 

is said to be 49 '9 per cent, in excess of the average of the preceding ten 
years. The estimated yield during the same year is 824,052 bales in the 
British districts (induing Sind), 1,071,243 bales in the Native States. 

The total is thus 1,895,295 bales, an increase of 132‘9 per cent, on the 
yield of the preceding ten years. 

Traffic . — In order to arrive at some tangible conception of the local 
and foreign interests in the cotton of this Presidency, it may be useful 
to analyse production and supply in the light of the official returns of Supply, 
trade by rail and river and by sea coastwise, from and into town and 
Presidency. The most interesting features are the supplies drawn by the 
town from Kathiawar, from the Presidency of Bombay itself, from Berar 
and from the Central Produces. The adjustment arrived at shows the Pre- 
sidency in 1905-6 to make a net export of 2,765,696 cwt., and assuming 
this to be drawn exclusively from local production (viz. in 1905-6, 1,117,000 
bales or 3,989,285 cwt.), a balance of 1,223,589 cwt. would be the net 
supply retained by the Presidency. It is not, of course, necessarily the 
case that all the actual exports of a tract of country are drawn from its i.oo,ii 
own production ; an error exists in all such calculations w-hich is eliminated Cousumpt.on, 
by dealing with the whole of India, and for a number of years, not one year. 

It is useful, however, to ignore such errors ami to analyse the figures as 
they stand. Accordingly, the port town of Bombay is shown to have 
imported by (internal transactions) rail and bvsea coastwise, 10,583,652 
cwt., and to have exported by these routes 261,070 cwt., thus showing 
a net import of 10,322,582 cw-t., and, adding the foreign imports, viz. 

138,838 cwt., a total net supply of 10,481,420 cwt. The foreign exports 

(external transactions) came to 5,289,691 cwt., and thus there remained 

^>191,729 cwt. as the supply for the Borabav town mills, or, adding the Bombay .Uiiis. 

ftesidenoy surplus (viz. 1,223,589 cwt.), 6,415,318 cwt. are shown as 

haUng been available for the Presidency and town of Bombay for the 

year in question. The town of Karachi imports by rail and river ap- 

pro.pmately the amount which appears in her foreign exports, viz. in 

190,5-6, 709,257 cwt. In 1905-6 the total imports by rail and river 

came to 799,721 cwt., of which the Panjab supplied 427.485 cwt., Sind smi. 

almost as much, and the balance came from Rajputana and the United 

Provinces. 


Agricultural Operatlons.~A full account of the method of cultiva- Operationa. 
ion in Bombay is given by Mollison, of which the following may be 
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accepted as a summary. The soil of Broach district is deep and retentive 
of moisture, and over the greater part the annual rainfall exceeds 35 
inches on an average. The crop is sown as soon as possible after the 
monsoon sets in, in June or July, but owing to the efiect of the heavy- 
rainfall, two or more sowings may be required before the seeds germinate 
satisfactorily. Usually the same field grows cotton every second year, 
and in intermediate years the ground may lie fallow or grow one of the 
ordinary rotation crops. Manure is rarely applied oftener than once in 
three years, and fifteen loads per acre is considered a full average. It 
should be thoroughly decayed and applied preferably before the rains. 

Solis The crop thrives best on fairly deep black soil, -with a rainfall 

of 30 to 40 inches, and it is grown entirely as a dry crop. The most 
suitable soil is the so-called “ black cotton soil,” which may he found 
in some parts to a depth of five feet or more as in Ahmedabad, Broach and 
Surat ; but cotton also succeeds on much shallower soils. 

Rotation. — Generally the crop is grown alone, but where the rainfall 
is heavy and the soil retentive as in Broach, rice in the same or in separate 
rows is often subordinate to it. Coriander. Sesamum, gram (Cicer 
ariefinnni) are sometimes sown to fill vacancies. The rop cotton of 
Kaira, etc., is, on sandy loam soils, always grown as a row crop withho/m 
{Pennisefiini ti/p/ioideiini) or pulses. The principal rotation crop 
with cotton is judr (Son/hnin ridf/are), but this may be modified 
according to district and season. Thus wheat is extensively grown as a 
dry rab'i crop on the cotton soils of Ahmedabad, Idng (Lathi/nis 
and a mixed crop of tuver (Cajanm* indicitft) and Sesamum as ram 
crops in Broach, etc. 

Tillage . — Preparatory tilling begins usually in the hot weather by 
collecting and burning the stubble of the previous crop. Two ploughing 
and two more harrowings niav be required before the seed is sown, but the 
amount of preparatory tillage necessary depends on the previous crop. 

Seed.— The seeds require special preparation for sowing, as mey 
generally cling together, owing to the lint and fuzz which may still adhere 
to them. This is accomplished by mixing them with a thin plaster o 
cowdung, mud and water, and rubbing the plastered seed on the cose 
network of a Native bedstead. The seeds can then be passed through e 
seed-bowls and tubes of an ordinary country seed-drill. If sown alone c 
seed is drilled in rows 22 to 26 inches apart. About 15 lb. per acre 
is the usual seed rate. Two harrows follow one drill to cover the see^ 
and smooth the surface. If the seedlings are damaged before they pro ^ 
true leaves, the crop should be resown, if the season has not too a 
advanced. . ■, 

When the seedlings are about 4 inches high, the crop is or m 
intercultured with the bullock hoe and hand-'weeded. The weaklings 
then thinned out and the plants left about 18 inches to 2 feet ^ 
in good condition, but if backward or stunted they are left 
The plough is finally passed between the rows in September or 

Crop — Flowering begins in October-November, and ma} as 
January if the rain.s are late and favourable. Picking usuallv 
in January and lasts till March or April. The crop is picked at shor i 
vals. as the cultivators are afraid of their fields being robbed at mg 
best time for picking is the morning, as the lint is then clean, owing 
dew on the foliage. 
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Yield and Cost. — According to Mollison, the average outturn of seed 
and cotton together in the Presidency varies from about 300 lb. per 
acre in the Karnatak to as high as 416 lb. in some well-cultivated fields 
in Broach. The proportion of clean to seed cotton is on an average about 
one to three. The total cost of cultivation per acre in the Surat district 
he estimates at Rs. 21-13 annas. 

Modifications on above System. — In Surat the average rainfall is snr.it vrrsiu 
slightly heavier than in Broach, but the soil is not so deep nor so dense, 
and there is less risk of seedlings being de.stroyed by rain. The rotation 
crops are mostly Icharif, whereas in Broach thev are rahi. Juar i.s the 
principal rotation crop, alwavs with a subordinate mixture of white tuver. 

Rice is never sown with cotton in Surat. 

The principal variation in cultivation in the Karnatak is due to the K.irnitak. 
monsoons — the south-west between June and October, and the north- 
east between October and December. If sowing were to take place in 
June, as in other districts, the Dharwar crop would ripen in the middle Dh.ir«ar. 
of the north-east monsoon and the cotton be damaged by rain. To 
prevent this, sowing usually takes place in the latter part of August, and 
may be even extended to September. The seedlings are not thinned 
out to the same extent as in Broach and Surat, but are left comparatively 
close together. 

In Khandesh two forms of cotton are grown, the one on black and the KhanJesh. 
other on light soil ; they generally occupy the same field once in three vears. 

The light-soil crop melds best vith heavy rainfall, the black-soil crop 
with moderate rainfall. The seed rate is 10 to 12 lb. per acre and is 
sown, if possible, by June. Picking begins in October and is complete 
in December. In cotton-picking, care should be taken to avoid floss 
which is discoloured and damaged by boll-worm, as such obtains a poorer 
price and its presence lowers the average rate obtained. 

In selecting seed for next crop, care should be taken to secure bolls seed selection, 
from the largest, healthiest and most copiously fruiting plants. Seed 
should not be taken from plants on which any of the bolls are aSected by 
boll-worm. As a further precaution against boll-worm, cotton seed 
should, before it is prepared for sowing, be steeped for five minutes the 

in a I per cent, solution of copper sulphate and then dried in the sun. ’ 
Disastrous effects on the cotton crop may be produced by sudden at- 
mospheric disturbances. The most tr\-ing consequences are due to heavy .vtmospheric 
rainfall, frequent changes of wind, cloudy weather and frost. An ni-,turbance3. 
abstract from Mr. Walton's History of Cotton in Bombay, detailing the 
various diseases caused bv these conditions, is given in the Dictionary 
(iv., 70). 

Exotic Cottons. — Except in the Karnatak, where an .American cotton EsyptUn. 
has been acclimatised, foreign cottons have failed to take any very pro- 
minent place. In this connection mention may be made of the attempts 
of the late Mr. Tata of Borabav to grow Eg\'ptian cotton beyond the 
Ghats as a rabi crop in the eight months of dry weather th,at prevail 
between the monsoons. The result may be said to have been a failure. 

At Poona in 1900 two Egvptian cottons were tried. The}' had an un- 
healthv appearance from the first, many of the bolls dropped before they 
Were ripe, and both together gave an average outturn of only 401 lb., 
hut and seed, per acre. Irrigation 

SaVD. — Area and Production. — In the Final Memorandum for 1906-7 Cotton. 
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on cotton-growing in India, issued by the Government, the total area in Sind 
and its Native States was 245,519 acres. The method of cultivation in 
Sind differs considerably from that pursued in Bombay. The rainfall is 
escessivelv small, and the greater part of the cotton is cultivated by 
Hooding. irrigation. An unfailing supply of water can be procured from the Indus. 

Two methods of cultivation are employed. By the first, frequent watering 
is necessary after sowing, and the seed is sown on ridges in holes 
18 inches apart, after the surface has been inundated. By the second, 
no watering after sowing is required. The only care necessary is to 
keep the earth about the stems loose and free from weeds. 

Seasons. — In Upper Sind the crop is sown at the end of February or 
beginning of March, or sometimes as late as May or even June. Picking 
or^narily takes place in July to August. After picking, cattle are turned 
on to the fields to graze, but the roots are left for a second year. Farm- 
yard manure is used, about 12 maunds to the bigha. In other parts 
of Sind cotton is not cultivated till the canals fill in June, and the crop 
consequently is not picked till November or December. 

Egyptian. Exotic Cottons. — Unlike Bombay, the experiments with Egyptian 

cottons would appear to have been successful. In a report on the expen- 
ments carried on at Dhoro Naro, dated August 30, 1904, Mr. F. Fletcher, 
then Deputy Director of Agriculture, said of ashnouni and abassi cottons 
that they yield a minimum of 1,500 lb. of seed-cotton per acre. The plants 
were irrigated every fifteen or twenty davs, at the rate of about 380 cubic 
metres per acre. In his opinion the experiments so far conducted have 
sufficiently demonstrated that on perennially irrigated areas in Sind, the 
Egyptian cottons can be grown normally, and would presumably give 
even a large yield, but the proper time for sowing would be February or 
Seasons. March, and not, as now practised, June to July. He further holds that over- 

irrigation is often practised on the Jamras. The report then concludes 
that if the whole of Sind were put under perennial irrigation (through a 
dam constructed at Bukker) the potentialities of the province for cotton- 
High growing could not be surpassed even by the United States. Mr. Fletcher s 

EipectaUons. experience in Egypt gives an importance to his utterance on the question 
of cotton-growing in Sind that carries it to a higher platform than the 
sanguine expectations of many previous writers on Indian cotton-growmg. 
The area under Egyptian cotton at present is 1,500 acres, but if Mr. 
Fletcher’s expectations are even partially realised the future may witness 
a greatly increased interest in this subject, much to the advantage o 
India. [Cf. Watt, l.c. 225-6.] , 

ICf. Royle, Cult, and Comm, of Cotton in Ind., 1851, 332-464 ; M ! 

Cotton in the Bombay Pres.. 1862; Ann. Rept. on Cotton. Bomb. Pres., 

Crop Exper. Bomb. Pres., 1890-1900; Exp. Farm Rept. Poona, 1893-4, ’ 

1894-0. 14-6; 1895-6, 18-9; 1896-7, 33; Surat Farm, l^OO-l, l- > 

1902—3, 33—5 ; Exp. Farm Rept., Bomb. Pres., 1903—4, 1—13 ; ^ 

Agri. Ledq.. 1895, No. 8. 95-100; Cottons of Southern Maratha Country, g. 
and Persian Cottons, 17-8 ; Text. Journ., Oct. 1897, 1 : May, " .qoi' 

Mollison. Textbook Ind. Agri.. 1901, iii. 215—24: Pioneer Mail, Feb. ’ 

8 ; Times of Ind., Nov. 9, 1904 ; Sly, Egyptian Cotton in Sind, in Agri. 

Ind., April 1906, i., pt. ii., 165—8 ; Fletcher, Improv. of Cottons in Bombay 
in Agri. Journ. Ind., 1906, i., pt. iv., 331-89.] 

2. CENTRAL PROVINCES AND BBRAR—Vt'a.tt, l.c. , 

lJ^32 ’ Production. — On an average of the five years ending 1904-O ^ 

C.Prov. and tract under cotton represented 23'60 per cent, of the total cotton j 
Berar. British India. In 1904-5 there W'ere 1,492,323 acres in the ben 
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Provinces and 3,069,024 acres in Berar. The comparative importance of 
the various districts may be gathered from the returns for the year named : 

Central Provinces — Wardha, 404,405 acres ; Nagpur, 404,411 ; Nimar, 

298,387 ; Chhindwara, 113,780 ; Berar — Amraoti, 715,127 ; Akola, 743,268 ; 

Wun, 478,211 ; Buldana, 421,768 ; Basim, 362,059 ; and Ellichpur, 

348,591. The yield for the same year was 472,000 bales, or 1,692,857 cwt., 
in the Central Provinces ; 755,000 bales, or 2,696,428 cwt., in Berar. The 
estimated area and yield for the year following were 1.586,000 acres and 
347,000 bales in the Central Provinces ; 3,197,900 acres and 483,000 bales 
in Berar ; giving totals of 4,783,900 acres and 830,000 bales. The final fore- 
cast for 1906-7 shows the total area for both the Central Provinces and Berar 
at 4,852,087 acres, or an increase of 45 per cent, on the decennial average. 

The yield for the same year is estimated at 880,984 bales, an increase of 
about 8 per cent, on the previous year. 

Traffic. — Since 1903-4 the figures of railborne traffic have been latermi Trade, 
returned for the Central Provinces and Berar conjointly, consequently 
1903-4 is the last year in which they can be discussed separately. The 
Berar railborne traffic in 1903-4 shows a large export and insignificant 
import. The net exports in 1903—4 came to 2,049,881 cwt., by far the 
major portion going to the town of Bombay, the balance to Bengal Pro- 
vince (practically none to Calcutta), Bombay Presidency and the 
Central Provinces. A fairly large amount is usually shown exported in 
excess of local production, indicating possibly a considerable traffic by road 
that escapes registration. In the Central Provinces the net export 
amounted in 1903-4 to only 846,957 cwt., as compared with 2,049,881 cwt. 
in Berar. The difierence is due chiefly to the large quantity the Central 
Provinces import, viz. 143,822 cwt. in 1903-4, far the largest part of which 
comes from Berar, Rajputana and Central India. Almost the whole of 
the exports go to the town of Bombay, an insignificant surplus going 
to the Presidency of Bombay and to Bengal. In 1905-6 the net exports 
from the Central Provinces and Berar together amounted to 4,229,617 cwt. 

Agricultural Operations.— Rotatioa. — In Berar, tur {fajun us itiiliriis), 
m the proportion of one-tenth, is generally associated with the cotton 
Crop, but in the villages to the south and above the Ghats, bajra 
{fennisetuni fi/phoideitiii) and til {SesaiiiuiH iiidiciiin) sometimes 
replace it. Rotation is regarded as absolutely necessary. On light soils, 
cotton is usually rotated with 7’«or only r/f/i/ifcc), but on the 

rich black soils of the plains, cotton, juar and a rabi crop are rotated alter- 
nately. A plurality of crops is generally grown in the third year, separate 
parts of the field being devoted to wheat, gram, hnseed, or lakh (Lath urns 
sntinis), and these in their turn are also rotated. Preparatory ploughing 
IS not carried out every year, as it is considered to impoverish the soil, 

’ttless manure be subsequently applied. The advantages of manure are 
moroughly understood by the cultivators, but there is great difficulty in 
nerar in obtaining a supply. Poudrette is considered best, and cowdung 
comes next in order. Green soiling is sometimes, but very rarely, resorted 
ffi. Ploughing generally takes place in December or January, as soon as 
te crop of the year is removed. The fields are always cross-ploughed. Ploughing. 
Harrowing succeeds ploughing, and in the case of unploughed fields is the 
preparatory operation. 

Seed . — Sowing commences with the first fall of rain, in the early 
part of June. The seed of the previous year’s crop is always used, and 
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is prepared and sown much as in Bombay. Ten poimds of seed are con- 
sidered sufficient for an acre of land. Should a period of drought occur 
after sowing, the seed will be destroyed, or if rainfall be excessive it may 
rot. In both cases the crop must be resown. From 20 to 25 inches of 
rain are enough provided it falls at timely intervals. Under favourable 
conditions the young plant will put forth four or five leaves in a fort- 
night, and weeding then becomes necessary. Between the rows, this is 
done by the bullock hoe, but on the rows, the weeds are removed by hand. 
Bullock hoeing is carried on at intervals of a fortnight till the pods appear. 

Crop. — The bolls ripen and open in October, and the cotton is then 
ready for picking. The first generally takes place at the end of October 
or beginning of November. If the crop is a good one, three to seven 
pickings can be made, according to the kind of cotton growm. The total 
cost of cultivation has been estimated at about Rs. 1.3 to Rs. 15 per acre. 

In the Central Provinces the method of cultivation does not diSet 
materially from that in Berar. The soil is prepared for sowing in May to 
June ; the seed is sown in June : picking commences in November to 
December, and is completed from Frebruary to March. 

[C/. Jledlieott, Cotton Handbook for Bengal, 1862, 254-84 ; Cassels, l.c. 
194-227; Ann. Kept. Jnd. Mas. (Indust. Sec.), 1894—5, 23-4; Fuller, .STofe on 
Outturn of Land under Principal Crops, Cent. Prov., 1894, 26-30 ; Middleton, 
l.c.. Cottons of Cent. Prov, Berar and Khandesh, 12-3 ; F. W. Francis. Cot. Cult, 
in Berar. (ser. H..4.D.), 1898, No. 2 ; R. S. Joshi. Exper. Cult, of Egypt. Comm 
at Nagpur, Dept. Land Bee. and Agri. Cent. Prov., Bull. 1901. No. 3; Exper. Farm 
Bepts. Nagpur, 1890-1904; Gaskin, Cotton Cult, and Trade in Cent. Prov. ana 
Berar, in Agri. Journ Ind., April 1907, ii., pt. ii., 171-92.] 

Having devoted so much space to the chief cotton -producing areas 
of India, an effort may now be made to abbreviate as far as possible the 
accounts that follow of the other provinces to the particulars of chief 
importance : — 

StZAM’S DOMtNIONS.-Area and Productioa.—lhe authoritative 
1903-4, show the area to have been 2,660,713 acres and the 3neld 982,86 1 cmj, 
or 275,203 bales. The largest cotton area is the Aurangabad Division, ^ ' 
in 1903-4 grew 1,464,116 acres. Then follow Gulbarga, 874,032 
232,096 acres; and Warangal, 75,161 acres. The forecast for 1905-6 reported 
area of 2,537,000 acres and a yield of 206,000 bales, or 735,714 cwt. 

The trade returns for 1905-6 show that the net export was 
65,430 cwt. in excess of the estimated outturn. The exports went 
town and Presidency of Bombay, and a considerable quantity to the M 
ports. 

3. RAJPUTANA AND CENTRAL INDIA.- Area and Production.— Litst 
area for 1901-5 was 469,000 acres in Eajputana and 846,000 acres in 
India, a total of 1,315,000 acres. The yield for the same year was l,loo. 
cwt., or 322,000 bales. The estimated area and yield for the following yeii 
were 289,000 acres and 61,000 bales in Eajputana; 968,000 acres an 
129,000 bales in Central India. The latest statistics (1906-7) estima e a 
area of 428,000 acres in Eajputana; acres in 

with a yield in bales of 176,000 in Eajputana : 291,000 in Central n 
giving totals of 1,. 545.000 acres and 467,000 bales. . 

The net export trade of Rajputanaand Central India amounted m 
to 856,934 cwt.. and as the estimated outturn in that year was 
hales, or 678,571 cwt., the exports for the year were considerablv m 
of the outturn. The largest share of the exports go to the towm of 
the United Provinces and the Presidency of Bombay. -give 

vinces, the Panjah, and the towns of Calcutta and Karachi also re 
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considerable quantities. The imports come chiefly from Bengal, the 
United Provinces, the Central Provinces and Berar. 

agricultural operations.— R otation , — The soils are fertile thougli light. 

They fall under Middleton’s third class, whicli yields the Bengals of commerce. 

The plant is grown as a mixed crop, usually with til. arhdr {iojanuH ituUmH) and 
san {frotaiarid Jttncen). etc. The ground is prepared by ploughing and manuring. 

The seed is then sown broadcast in the month of April or June, and tho land 
immediately after is lightly ploughed and later on again ploughed. Picking Sc.isons. 
commences in October and is completed by the end of the year. The cost of Cc^t. 
cultivation has been estimated at Rs. 25 per acre. [Cf. J. Forbes Royle, l.c. 

309-29; Medlicott, l.c. 1802, 243—53; Middleton, Rajputana Cotton. I c. 10.] 

4. MADRAS. — Watt, l.c. 128-31, 151. — Area and Production. — D.E.P., 
Madras ordinarily grotvs about 14 per cent, of the cotton crop of British iv., 99-108. 
India, or 9*2 per cent, of the entire cotton area. In 1904-5 the total was Madras. 
2,007,297 acres. The principal districts are usually the following (the 
figures denoting the acreages in 1904-5) : — Bellary, 408,388 ; Karnul, 

268,067 ; Tinnevelly, 250,521 ; Coimbatore, 256,948 ; Guntur, 210,487 ; 

Anantapur, 171,051 ; Cuddapah, 127,854. The yield for the same year 
was 132,000 bales, or 471,428 cwt. The estimated area and yield for the 
following year were 1,634,000 acres and 148,000 bales (528,571 cwt.). The 
latest available figures for the year ending December 1906 show an esti- 
mated area {raiyatwari) of 1,544,000 acres, with a vield for the same period 
of 151,000 bales. 

Traffic. — The most noteworthy point regarding the trade of Madras 
in 1905-6 is the fact that the exports from the Presidency exceeded the 
outturn. The net export was 864,947 cwt., or 336,376 cwt. in excess of the 
outturn, which was drawn from beyond the Presidency. The Madras ports 
had a net import by rail of 932,336 cwt.. and by sea coastwise of 10.195 cwt., 
thus giving a total import of 942,531 cwt. The foreign exports came to 
800,479 cwt., and this left 142,052 cwt. as the supplyof the Madras town mills. 

AGRICULTURAL OPERATIONS.— Forms of Plant.— There are two forms of in- Two Crops, 
digenous cotton iisually grown in Madras, one depending on the south-west 
monsoon, the other on the north-east. The former is sown l>etween May and Seasons. 

July, the latter, between September and November. In Tinnevelly both are 
sown in the same season, October to November. In the Tamil districts these crops 
are kno^^Ti as uppam and nadam. The uppam crop is generally sown on black 
cotton soil, the nadam on red or gravelly soils. These produce the four com- 
mercial forms knowTi as Tinnevellys, Westerns. Coconadu.s and Sak'ins. 5Ianure iianure. 
is seldom added, but cowdung or wood-ashes may sometimes be lightly seattered 
over the ground; and if cattle are not permitted to !»rowse on the fields, the 
Wves and twigs of the previous year often remain, and thus very possibly carry 
disease from one crop to another. Irrigation is seldom resorted to. and tho raiyat irrigation, 
has to depend for tho successful growth of his crops on the periodical rains. 

Rotation . — Tn exceptional cases cotton is grown continuously, !)Ut the general Aaso« i.ite<] ‘^reps. 
practice is tohavea rotation. The principal rotation crops are kambii 

and varagu {Pnnimin wiHarvttMtt). sometimes also cholam 
ruignre) and horse Or Bengal gram. If the land is clean, three plough- Ploughing, 
mgs before sowing are ordinarily sufficient, but more may be necessary. The .soil 
^ ploughed in a drier condition than fi>r gram crops. 

Seed . — The seed, which has to be prepared as in other provinces, is generally 
broadcast, and as a rule the .same stock is sown over and over aizain. 

Ihe swd rate is about 10 lb. per acre. In some districts, however, it is dnll- 
in parallel line^, alternately with pulse. The seedlings appear betwet-n 
^he third and seventli day. When they are three weeks old the plantation i- 
mnd-weeded, and the proces.s repeated several times during jrrowth. The 
plants begin to flower about the fourth ami to ripen their fruit about tho ^ixth 
month of their growth. In some ease-. thLs does not take place till tho eightli S(>a>o:is. 
month. In Tinnevelly, however, the first blooms appear m the third month 
^fter sowing and the first liolls open m the fourth month. 

Crop. — The pods, as a rule, are not collected as they ripen, but are allowed 
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to remain until the whole crop of the field is ready. The time of harvestim 
varies, according to the district and time of sowing, from January to August, The 
cotton crop in Madras seems to be specially liable to the attacks of numerous 
Insect Pests, insects and fungal parasites. An ordinary crop of cotton (in form of seedniotton) 

Cost. in Tinnevelly runs from 750 to 900 lb. per acre, while 500 lb, is stated to be a 

fair average when all sorts of soil are taken into consideration. The cost of 
cultivation varies considerably m different districts. In Anantapur it has 
been estimated at Rs. 2-13-2 per acre; in South Canara at Rs. 14 per acre. 
[C/. Buchanan-Hamilton, Journ. through Mysore, etc., 1807, ii., 157-8, 221-3, 
254. 313-4, 326—7, 450—1, 545; Royle, l.c. 464—537; Cassels, l.c. 262-3; 
J. Talboys Wheeler, Handbook on Cotton Cult, in Madras Pres., 1862; Gribble, 
Man. of Cuddapah Dist., 1875, 201-4 ; Nicholson, Man of Coimbatore, 1887, 
232-5 ; Cotton in Madras Pres., Agri. Dept. Mad., Bull. 1890, No. 9; S. Iyer, 
Rept. on Growth of Cotton in Ttnnevelly, Agri. Dept. Mad., Bull. 1891, No. 19; 
Middleton, l.c. 7-9 ; Rept. on Operations Agri. Dept. Mad., 1903-4, 6 ; Madrat 
Weekly Alail, Sept. 8, 1904, 248 ; Nov. 24, 1904 ; Proc. Agri.-Hort. Soc. Mad., 
April-June 1905, 28-31, 36-7.] 

D.E.P., MYSORE AND COORG.—Area and Production. — -The area under 

iv., 147-8. cotton in 1904-5 was 71,000 acres and the yield 17,857 cwt., or 5,000 bales ; 

Mysore. in 1905-6, 76,000 acres with the same yield. The principal districts are 

Chitaldrug, Tumkur, Mysore and Shimoga. The final estimate for 1906-7 
show's a total of 89,000 acres and a yield of 10,(XX) bales. In 1905-6 
Mysore had a net export of 40,287 cwt., or 22,430 cwt. in excess of the 
estimated outturn. Almost all went to Bombay Province, while small 
quantities found their w'ay to the Province of Madras, the Madras ports 
and the town of Bombay. The imports came from the Pronnces of 
Bombay, Madras, and the town of Bombay. 

Cotton is not an important crop, and there is little of an exceptional 
character to be recorded regarding either the plant grow’n or the methods of 
Priming Cotton. Cultivation pursued, except that after giving a crop the plants are cut down 
close to the ground, and in a month after the succeeding rainy season they 
produce a second crop about twice as large as the first. This appears 
to be one of the few records in modern times of the pruning of cotton. 
Hove records, however, that in Gujarat the red-flowered plant was 
regularly pruned during his time (1787). The older writers on cotton 
frequently allude to the practice prevailing in the West Indies. [C/. Watt, 
l.c. 94, 259, 286, 309, 322.] It is curious that it should have survived in 
Mysore, a country closely connected with one of the once famed red-flowered 
cottons. [Cf. Buchanan-Hamilton, l.c. 1807, i., 40, 203, 378-9, 411 ; ih-, 
323-4, .351 ; Lewis Rice, Mysore Gaz., 1897, i., 125-6.] 

D.E.P., 5. PAN J AB.~ Area and Production . — On an average of the S'® 

iv., 117-28. years ending 1904-5 the area under cotton in the Panjab represented about 
Panjab. 7.3 pg,, gent, of the total area under cotton in British India. For 1903-4 
the Panjab area, including the North-West Frontier and Native Stato, 
was 1,747,000 acres and the yield 1,492,857 cwt., or 418,000 bales. Tbe 
estimated area for the following year (1905-6) was 2,017,0(X) acres an^ 
.vrea and the yield 205,000 bales, or 732,142 cwt. The final forecast for 1906-i 

^06-7^'°'**° gives the area as 1,408,000 acres in the Panjab and 61,000 acres in t e 

North-West Frontier, a total of 1,469,000 acres and yield of 370,000 
The most extensive areas returned for 1904-5 were : — Lyallpur, 165,84 , 
acres; Lahore. 142,621; Hissar, 96,862; Rohtak, 95,880; Gurgaon 
92,859 ; Karnal, 75,008 ; Multan, 70,342 ; Gujranwala, 53,488 ; Shahpur, 
31,155 ; and Montgomery, 37,474. In the North-West Frontier, Peshawar, 
19,658 acres. , , 

Traffic. — The net exports from the Panjab in 1905-6 amounted 
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568,307 cwt. As the outturn in the same year was 732,142 cwt., it thus 
exceeded the net export by 163,835 cwt. The largest quantity goes to 
the port town of Karachi, while considerable quantities also are consigned 
to the towns of Bombay and Calcutta. The imports come chiefly from 
the United Provinces. Delhi is the most important manufacturing centre 
in the province. 

Solis, Manures, etc. — The soil of the Panjab is generally well suited to the Soils, 
cultivation of cotton, if irrigated or subject to inundation. All kinds of productive 
soils appear equally well adapted. Manure is frequently applied, and irrigation ilanure. 
either by canals or wells is the general rule. In some of the eastern di.stricts 
cotton is raised as an unirrigated crop, but nearly always in positions where Irrigatioa. 
the young plants can, if necessary, be watered from a neighbouring tank. The 
crop is generally mixed with others, of which the commonest are td, melons and 
pulses. Throughout the eastern districts it is the usual practice to sow Kotatioa. 
Hibiseus caiiuabiituu in strips along the edge of the cotton fields, or in 
alternate rows with the crop. In the Central Panjab certain legiiminou.s crops 
(species of .neiiiotus, Trif/onen/i. etc.) are commonly sown with the cotton, 
as an after crop to be used as fodder for well-bullocks. 

Seasons, Crop, etc. — The period of sowing varies in different parts of the 
province and is largely influenced by the rainfall and the race of plant grown, 
as also the altitude of locality. In Gurgaon from March to 4Iay it is sown near 
wells, or where there are other means of irrigation, and in June to July on rain 
lands as soon as the first showers break. In Shahpur and other districts sowings 
generally go on from the middle of February to the end of March, and in well- 
watered lands to .A.pril or May. The seed is sown broadcast at about the rate of .Seed. 

8 to 12 seers to the acre. The crop requires to be weeded and watered several crop, 
times during growth. Picking takes place about November and December. 

The pods do not all ripen at once, and it is necessary to go over the field several 
times. Picking ought to be completed before January owing to the danger of 
loss from frost. It is difficult to give a precise statement as to the cost of cuiti%-a- Cost, 
tion. It differs considerably in some districts, and largely depends on the method 
of irrigation and the use or not of manure. On land both irrigated and manured, 
the highest figures quoted are in Jalandhar, Rs. 37-13-4 per acre ; the lowest 
in Jhang, Rs. lU-0-9 per acre. [C/. Royle, l.c. 301-9 ; Medlicott, l.c. 218-28, 

233-42 ; Stewart, Pb. PL, 18G9, 22; Dial. Gaz. Pb., 1890-1902; Settl. Rept, 

Jallandar, 1892, 123-4 ; Middleton, l.c. 14-5.] 

Kashmir . — Lawrence (Valley of Kashmir, 1895, 340-1) gives the Kashmir, 
following account of cotton. It is found all over Kashmir up to certain 
elevations. Never less than three ploughings are given before sowing, 
and the clods are also pulverised by mallets. The seeds are soaked in 
tfater and mixed with ashes, but beyond this the plant receives no 
tnanure. Sowing takes place at the end of April and in May, and 
about 48 seers of seed are sown to the acre. It is cultivated only for 
home consumption. The outturn is generallv stated to be about two 
maunds (164 lb.) per acre. 

^■ UNITED PROVINCES.— Area and Production.— On an average of D.E.P., 
the five years ending 1904-5, the cotton crop in these Provinces represents iv., 108-17^ 

about 6‘6 per cent, of the total cotton area in British India. In 1904-.5 and . 

Oudh. 
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the area, including Native States within provincial boundaries, was 
1,201,000 acres. In Agra, the districts of Aligarh. 152,407 acres ; Muttra, 
1;16.981; Agra, 118,591; Bulandshahr, 109,570; Meerut, 76,866; 
Etawah, 61,090 ; Hamerpur, 52,629 : Cawnpore, 52.363 ; and Banda, 
;13,591. In Oudh, the districts of Hardoi, 11,816; Unao. 10,776; and 
hucknow, 2,579. The yield for the same year was 1,314.285 cwt.. or 
368, (X)0 bales. For 1905-6 the total area for the Provinces was 1.372,(XX) 
acre.s and the outturn 394,000 bales, or 1,107,142 cwt., while the final 
estimate for 1906-7 gives an area of 1,489.000 acres and a yield of 638,000 
bales. In connection with this subject an interesting article by Moreland, 
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(Arjri. Journ. Ind., 1906, i., pt. i., 37-43) on the conditions determining 
the area sown with cotton in the United Provinces should be consulted. 

Traffic. — The net export trade of the United Pro\dnces amounted in 
1905-6 to l,497jl59 cwt., or 90,012 cwt. in excess of the outturn. The 
exports went chiefly to the ports of Bombay and Calcutta and to the 
Panjab, small quantities also going to Bengal. Bajputana and Central 
India. The imports largely came from the Panjab, Eajputana and 
Central India, while smaller cjuantities also came from the Central 
Provinces, Berar and the port of Bombay. The chief manufacturing 
centre is Cawnpore. 

Soils, Rotation, etc, — Tim best grade of cotton soils in the Provinces are rich 
loams, which are either directly manured or reap some benefit from manure 
applied to a previous crop. Cotton is also grown on poor soils such as the cal- 
careous tracts m the neighbourhood of the great rivers. At present cotton 
appears to have no definite place in the systems of cropping in vogue, which is 
said to be partly due to the uncertain distribution of rainfall and the consequent 
uncertain nature of the crop, partly to the low yield and the narrow margm of 
profit usually secured. Subbiah {Cult, of Longer-stapled Cottons at Cawnpore 
Exper. Statiofi, 1901, 28) suggests various rotations which those interested should 
consult. On the better classes of soil the crop is generally grown alone, except 
where rows of arhar are sown at intervals of 5 to 7 yards, but on poor ground it 
is almost invariably associated with four or five subordinate crops, of which 
arhar are the chief. Subbiah recommends particularly in the cultivation 

of longer-stapled cottons on irrigable lands, a mixture of cotton and maize in 
alternate rows at a distance of H to 2 feet. The seed is sown broadcast generally 
about the middle of June and then ploughed in. The i-eed rate is about 1 to 6 
seers per acre. Irrigation is app!ie(l only to about one field in seven. Picking 
commences about the beginning of October and is in progress from then till the end 
of January if not cut short by frost. If the plants are allowed to remain after 
January and are watt^'-ed and hoed two or three tunes, a second gathering even 
better in quantity and quality may be obtained in May and June. On the 
richer classes of irrigated land Subbiah gives 140 to 230 Ih. of clean fibre as an 
average outturn per acre for the rainy-weather crop, and about as much for the 
hot-weather crop, giving a total of 2*80 to 400 lb. of fibre. The cost of cultiva- 
tion per acre as estimated by Duthie and Fuller amounts to Rs. 22-9, but by 
Subbiah at the Cawnpore Station from Rs. 61 to Rs. 73. 

Exotic Cottons, — Subbiah’s report deals mainly with the efforts made at 
the Cawnpore Experimental Farm to grow long-stapled American and 
cottons. As a rule the American cottons did better than the Egyptian, since i 
was found the growing season was too short to allow the latter coming to maturi }• 
It is, therefore, laid down that in introducing long-stapled cottons, it is easen la 
that those be chosen which mature in their native habitat in about the same 
time that the local coimtrv cotton does. [C/. Rovle, Cult, and Comm. 
in Ind., 1851, 2G2-301 ; Medlicott, l.c. 16.5-218, 229-32; Exper. Farm 
Cawnpore, 1890—1904; Middleton, l.c. Cottons of United Prov., 15-6; ^ ’ 

Cotton Acclirn. at Cawnpore, in Pioneer Mail, March 17, 1899, 27 ; ' 

Bot. Card. Saharanpur, 1904, 3-4.] 

7. BENGAL.— Area and Production. — In the province of Bengal as now 
understood, the area under cotton represents only about 0*6 per cen • 
of the total area in Inflia. In 1904-5 the estimated area and yield were 
78,000 acres and 20.<XX) bales (71,428 cwt.) ; in 1905-6, 

17.(X)0 bales (60,714 cwt.) ; while the most recent estimate for 1 J 
forecasts the area at 76,477 acres (39.947 acres early cotton . 

late) and the yield 16,030 bales (6,250 early and 9.780 late), or ’ 

The districts with largest areas are: — Saran, 14.400 acres : 

11,693 ; Santal Parganas, 10.700 ; Singhbhum, 7, (XX) ; Manbhum, o, 
Darbhanga, 3,792 ; Cuttack, 3,400 ; Muzailarpur, 3,000, etc. _ , 

Traffic. — The trade returns for 1905-6 show that the 
Bengal, exclusive of Calcutta, made a net import of 86,224 cwt. 
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outturn for the same year was 60,714 cwt., so the total amount available 

for local purposes was 146,938 cwt. The town of Calcutta imported b v rail 

and river and bv sea (coastwise) 1,063,601 cwt. and exported 90,596, giving '-""'“'“t"™. 

a net import of 973,005. By adding the foreign imports (2.331 cwt.) we get a 

total net import of 975,336 cwt. The foreign exports for the same year 

were 498,567 cwt., so that the amount available for the Calcutta mills was 

174,769 cwt. Including the supply for the jirovince (146,938 cwt.), a total 

of 645,505 cwt. met the local consumption. 

Crops, Seasons, etc. — There are generally speaking two cotton crop.s in Tuo Crois. 
Bengal, the early, sown during the monsoon rains and harvested during the gold 
weather, and the late, sown at the close of the r.iiiiy sea.son and harvested during 
the hot weather. Early cotton is grown chiefly in the Santal Parganas. Sam- 
balpiir, Manbhum, Smglibhum and Angiil ; late cotton in Saran, 3Iuzafl’arpiir 
and Darbhanga. 

It IS not deemed necessary to detail the methods of cultivation or other such Bib a Cuct'irt. 
particulars, since the crop is hardly of sufficient value, lii Saran (the largest cotton- 
growing district of Bengal) cotton is sown as a secondary crop, the seed iieing 
sown broadcasted. The so-called hhadoi cotton of Saran is sown in January 
and February and reaped in August ; the bysakhi sown m Jime and July and 
harvested in April. JIaxwell-Lefroy {Notes on Cotton in Bihar. Bull. Ayri. Res. 

Instit, Pusa, Feb. 19U4) mentions three ways by which cotton cultivation 

might be improved — by drainage, growing with other crop.s. and sowing at 

another time of year. He considers the failure of cotton in Bihar as due 

largely to its inability to withstand the wet season, and the improvements 

he suggests have as their mam object the lessening of the effects of the wet 

weather. He advises sowing in .\ugust to October instead of June as the young uii.iaje in 

plants would not then have to struggle through the long rainy season, and the 

insect pests, which are worst m June, July and August, would not affect the crop 

seriously. In a note drawn up at the request ot the Lieuteiiant-Oovernor of 

Bengal, llollison (Ind. PI. Gaz., March 12, 1904, 345) gives an account of recent 

experiments in Bihar, which the reader should consult ; also the efforts made 

by Messrs. 8haw, M'allaoe & Co. of Calcutta to grow tree cottons in t'arious Tree Cotton. 

parts of the province. Particulars of these latter experiments have been given by 

Sly (Proc. Govt. Ind. Dept. Rev. and Agri., March 1905.) [C/. Rojje, Cult. 

and Comm, of Cotton in India, 1S51, 241—62; Grant, Rural Life in Bengal, 

1860, 187-S ; Hunter, Stat. Acc. Beng., 1877, xvi., 105, 342-3 ; Sen, Rept. 

-igri. .Stat. Dacca, 1889, 51-2; Basil, Agri. Lohardaga, 1890. pt. i., 71-3; 

11., 35-7; Banerjei, Agri. Cuttack, 1893, 80-8; Middleton, l.c. 9-12; Bunerjei, 
ilonog. on Cotton Fabrics Beng., 1898; Mukerji, Handbook Ind. Agri., 1903: 

I>alural Fert. available for Cotton in Ind. Dept. Rev. and Agn. Proc., ilay 
1904; Ind. PI. and Card., Dec. 3, 1904 ; Feb. 18, 1905,118-9; Capital, 

Jan. 14, 1904, 50.] 

8. EASTERN BENGAL AND ASSA,4f.— Area and Production. — The D.E.P., 

area under cotton represents some 0'3 per cent, of the total under cotton iv., 139 - 46 . 
in British India. In 1904-5 it was estimated at 50,000 acres and the E. Bengal 
.vield 17,000 bales (60,714 cwt.) ; in 1905-6 at 61,0iX) acres with the same ssam. 

.ywld ; while the latest forecast, namely for 1906-7, puts the area at 
•57,333 acres ami the yield at 13,680 bales (48,857 cwt.). The Chitta- 
gong hill tracts are there shown to have an area of 26,636 acres ; Garo 
hills. 23,000 ; Nowgong, 3,400 ; Sylhet, 2.060 ; Khasia and Jaintia hills, 

1.000 ; while smaller areas are recorded in Cachar, Sibsagar, Goalpara, 

Jalpaiguri and Kamrup. 

[C/. Montgomery ilartin. Hist. Antig., etc., E. Ind., 1838, iii.. 065. 671. 086-8, 
y94; Hunter. Stat. Acc. Assam, 1879, i., 252: ii., 1.51, 191, 2*2.5-0, *288; Middle- 
''^'^’-‘^ssamCottons.l.c. 18-20; Ann. Rept. Dept. Land Rec. and Agn. Assam, 1901-3, 

-- ; Capital, May 19, 1904.] 

9. BURMA. —Area and Production. — Burma produces ;ibout 0*9 per D.E.P., 
cent, of the total cotton crop of British India. The area for 1904-5 was f'C-> 148-52. 
estimated at 189, (XKJ acres and the yield 139,285 or 39, (XK) bales. 
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The relative importance of the chief localities in Upper Burma may be 
expressed by the returns of the year named : — Myingyan, 65,511 acres ; 
Sagaing, 49,575 ; Meiktila, 36,161 ; Lower Chindwin, 13’672 ; and 
in Lower Burma, Thayetmyo (Lower Burma portion), 12,275. In tie 
following year (1905-6) the estimated area and outturn were 183,000 acres 
Area and and the yield 35,000 bales (125,000 cwt.) ; while for 1906-7 the estimates 
1906-7.*^*™ were 186,000 acres, with the same yield. 

Traffic . — The trade returns for 1905-6 show that Burma had a net 
export of 39,225 cwt. The outturn for the same year was 125,000 cwt., 
so the net supply available for local consumption was 85,775 cwt. Almost 
all the exports went to Calcutta, but small quantities were also sent to 
Bombay port and to Pondicherry. 


Soils. 
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Yield. 
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Crops, Seasons, etc. — The most suitable areas for cotton are found in the dry 
zone of Upper Burma. It is there cultivated on good and medium black cotton 
soil but is also found on inferior soils of a lighter colour. Burkill (in a Report 
on Cotton in Burma dated March 25, 1904) states that cotton is grown on 
kain land (land periodically flooded by rivers), on taung yas (forest clearings), 
and on ya (high, dry land). On kain land the seed is sown in September after 
the floods have left the ground, but such cultivation is now rare. On forest 
clearings cotton is also said to be unimportant, as the land is more serviceable 
for other crops. The most important, therefore, is the third, viz. cotton grown on 
high, dry land. 

Two kinds of cotton are in general cultivation, the annual (wa-gale), which is 
sown in April and May and yields from October to December, and a perennial, 
(u'a-gyi) which is sown at the same season as the annual but continues on the 
fields for three years and yields annually in February or March. The annual is 
most extensively grown. Wa-gyi is a common crop in Minbu and Thayetmyo, 
but rare elsewhere. Manuring is general, farmyard manure being considered 
best. The yield per acre of seed-cotton Burkill gives as follows : — on first-cl^ 
soil, 73 visa (vi8S= 3'65 lb.); second-class soil, 42 viss; third-class soil, 32 yiss. 
In 1901-2 the average yield per acre of clean cotton for the whole province 
was only 80 lb. ; according to the figures discussed in the Dictionary (taken from 
reports by the Deputy Commissioner of Meiktila). the yield would appear W 
average from 125 to 250 viss an acre of seed-cotton. [Cf. Browne, Stat. and 
Hist. Acc. Thayetmyo, 1873, 87-8; Rept. on Settl. Oper. Meiktila Dist., 

7-8 ; Arnold, Monog. on Cotton Fabrics and Cotton Indust. Burma, 1897, 16"®! 
Upper Burma Gaz., 1900, ii., pt. 1, 363 ; Rept. on Settl. Oper. Myingyan, 
1899-1901, 32, 42; Mollison, Rept. on Cotton Cult, in Burma, Aug. 18, 1904; 
Rangoon Times, July 3, 1903 ; Sly, Cotton Cult, in Burma, in Agri. Joum. 
Ind., 1906, i., pt. ill., 253-4,] 

IV. SOILS AND MANURES. — As already mentioned, Middleton 
{Agri. Ledg., 1895, No. 8, 117) classifies the Indian cotton soils into three 
well-marked sections: — (1) rich black clay soils, such as those ofSurst 
and Broach, which produce the finest cottons ; (2) soils like those of Kathia- 
war, Khandesh, Berar and the Central Provinces, that produce the second- 
grade cottons ; and (3) a very large area, too sandy or with too small a 
rainfall to ripen the finer cottons — the source of the Bengals of com- 
merce. Bombay Presidency has soils and climates of all three grades, 
but it is much more favourably placed than other provinces, by having 
a larger proportion of both the first and second grade soils. ^ 

In his paper on Indian soils. Leather {Agri. Ledg., 1898, No. 2) makes 
four main heads; — the Indo-Gangetic alluvium ; black cotton 
red soils lying on metamorphic formations (in Madras) ; and laten e 
soils. The first consists generally of a yellow- coloured alluvium, 
times sandy, sometimes stiff clav. The onlv rocky particles arge^ 
than sand which this expanse of land contains is the nodular me^ 
stone, hankar. (For theory of formation, see p. 711.) L®* 
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states that ui the samples he examined, the amount ot phosphoric aciil, 
though small, was inori' than in other Indian soils. The commonest form 
of red .soil i.s a sandy clay coloured by iron peroxide. It niav be derived 
from the rocks ui- situ or from the same products of ilecompo.sition washed 
bv rain tg lower levels. Laterite soils are .simplv soils Iviuy on or adjacent 
to laterite rocks. The composition ot both the.se classes, according to 
Leather's analyses, varies considerably, but. like other soils of India, both 
are deticient m phosphoric acid ami nitrouen. 

It is on the black cotton or rer/ur soils that Indian cottons are ueuerally Regur 
wrown. Typical regur areas are well represented in the Bombav and Soils. 

Madras Presidencies. The condition indicated mav be described as a 
highly artiillaceous. calcareous clay, very adhesive when wet, and from 
its absorbent nature expanding and again contracting to a remarkable 
extent. In consecpience, during the hot weather, such soils become 
fissured in every direction by huge cracks, which in depth varv greatlv. 

In some parts, for example at Akola, they have been reported as seen from 
■to to 60 feet deep. L'nderlying the regur is a be<l ot vellow-white earth 
consisting of clav, lime and sand intiinatelv mixed. It has geuerallv been 
supposed that the black colour is due to an admixture of organic matter, 
but Leather is of opinion that this cannot be the case, but that it must be 
due to the presence oi some mineral substance. He also holds that these 
soils are not inordinately fertile. In the matter ot pho.sphoric acid and 
nitrogen they are very poor. The fact that thev do produce crops liberally, 
he thinks, is due to their power ot retaining moisture and to their contrac- 
tion, which not only form-, deep and t\i<le tissures. but causes the surface 
to criimbie to a powder, which, getting carried into the larger tissures, 
thus brings about a continual inversion of the soil. 

As regards the manuring ot cotton crops, it has been proved by e.x- Manure, 
penment that cotton responds promptly ami profitably to a judicious 
fertilisation. The following account is taken from the results of the 
esperiineiits carried out by the United States Department of Agriculture. 

It may be stated iu the first place that a complete iertiliser is needed for complete 
Cotton, i.e. one coiitaiuiiig soluble phosphoric aciil, jiotasli and nitrogen. ‘ 

Neither phosphoric acid nor potash give as good results .separ.rtely as 
■when combined. The most etfective coii'.titueuT is phosphoric acid, 
hut nitrogen alone ha.s little or no effect. The be-^t form of nitrogenous 
waiiiire appears to be cotton-seed meal am! nitrate of .soda. The pro- t 'otton-seeil 
portions ot the three constituents in a complete fertiliser .should aeeord- 
inglv be approxiinatelv, nitrogen 1 part ; potash 1 part : pho.sphoric acid 
■4 parts. The quantitvused per acre varies widely with the nature and 
''ondition of the soil, but the maximum shoiibl be au amount vielding 
nitrogen 2U lb; pota.sh 20 lb. ; phosphoric acid 7<l lb. The profit from 
lUaimring cotton is much iiiereaseil by antecedent proper preparation 
-he soil. Farmvard and similar bulky manures arc said to be more 
etncieut as soil-renovators than as specific fertilisers for cotton. The ■^oii-renov,r..r.. 
Concentrated fertiliser should be applied in the drill, not broadcasted, at 
* depth of not more than 3 inches, and well mi.xed with the soil, 
r. t.ieleker, Iwi>roe. Ind. Auri., l.SOCt, 47, etc. ; McRryde, Ftrt. for Cotton^ 

^ ■ '■ Aqrr. Bull ls!t4, Xo. 14 ; An,4er-on. F> rt. rt quired hg Cntton, clc., Aqru 
^ rp. Strit,, Auljuru. Alaljuf/iu. Bull. fM,tv IS 04 , Xo. -IT ; White. The Manuring of 
otton. in Dabney. The Cotton Finn’, Hr , isiiii, iniMtii; Duggar. Cn-oprr Frrt. 

Cotton, Agn. Erper. Auhurn. Alalehna. BuH Feb, ISgit. Xo. 102: 

oiiisori. Textbook, Ind. Agri., I'.Mil, 1., 22-3, 2S-31; Franci-s Watt-;, Manur- 
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itm of Cotton, quoted in Ind. Pi. and Gard., Aug. 12, 1005. .55S ; Cloustim. .Irti- 
iicial Pert, for Cotton in C. Prov., m Agri. .Journ Ind., 1907. ii., pt. u., 110-22.] 
V. DISEASES .4A'fl PESTS. — While many writers make mention 
of a ■■ deterioration of the cotton plant as haciiig taken place in India, 
remarkably little has been said of the actual diseases of the crop. Com- 
pared with tea or coffee. Indian cotton can hardly be said to he affected 
with disease further than failure of crops through unfavourable seasons. 
Ma.xwell-Lefroy, Entomologist to the Government of India, has, however, 
recently issued some useful and suggestive Notes on Cotton in Bihar 
{Bull. Agri. Bes. Inst. Pusa. Feb. 1901) in which he gives brief accounts 
of some Id pests met with in the cotton of that proiince, of which 
3 are at present known in Bihar only and 11 are general to the cotton 
tracts of India. He groups these pests under four sections as follows 
(a) Insects attacking the leaves and seen chiefly up to September . — Under 
this series he places the following: — (1) hairy caterpillar: (2) cotton- 
leaf caterpillar ; (3) the cotton bud-worm : (4) spotted boll-worm : 

(5) the white weevil : and (6) the cotton leaf-hopper. (6) Insects in the 
stem : (7) the stem-borer and (8) the stem-weevil, (c) Insects in the 
boll: (9) the spotted boll-worm and (10) the pink boll-worm; (11) the 
red cotton-bug : and (12) the dusky cotton-bug. (d) Miscellaneous : (13) 
the mealy bug: and (14) the large blister beetle. 

He then concludes with a recommendation to destroy systematically 
all traces of the pests as they appear. In August and September a 
careful outlook should be kept for boll- worms, and all shoots or bolh 
showing signs of these should be destroyed. More recently Slaswell- 
Lefi'ov has issued a paper entitled The Insect Pests of Cotton in India 
{Agri. Journ. Ind., 1908, i.. pt. i.. 49-61 ; also Memoirs Dept. Agri. Ind.. 
1907. i., No. 2). This will be found to furnish fuller details of six of the 
more important of the pests, while a further note {The Pests of Introduced 
Cottons. 1907, ii., pt. iii., 283-5) furnishes a few particulars regarding 
the pests to which exotic cottons are liable. 

A curious disease often present to a large extent in India is knoOT to 
the Natives as gosai or tulsi (the OciwMw-hke). The former naine ( t e 
ascetic”) denotes the non-flowering and fruiting of badly affected plants, 
and the latter their colour and general appearance seen at a distance. 
The leaves, at first large and exceptionally vigorous, ultimately curl up 
and become small, very numerous, and are then seen to be coated wit ^a 
woolly formation known as Erinosis — a growth at first supposed ® 
fungal origin but now definitely ascertained to be caused by a mite [P 
tojidiin f/o.s.si/jti). This perplexing pest is often very prevalen 
Gujarat, as much as 5 to 10 per cent, of the bushes being 
rendered more or less non-productive. It might be dealt with sinma^.^ 
to the treatment of Erinosis on the vine or other plants, nanielv ^ 
sulphur or kerosene emulsion. [C/. G. F. Atkinson. Diseases, and 
Howard, Pests, in Dabney-, The Cotton Plant, 1896, 279-350.] ^ 

Resistant . — 0. F. Cook has written a highly interesting and most su- 
gestive report on Weevil- resisting Adaptations of the Cotton Plant \ 
Dept. Agri. Bull.. 1906, No. 88). The form specially investigated ** 
kekchi cotton of Guatemala. This he describes as a dwarf annual s 
season variety with numerous features which, in the absenceof sufhcien , 

bers of keleps (the so-called Guatemalan ant that kills the weevil), a 
material assistance in protecting the crop against the ravages of tna P 
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The plant in que'tien matures very early anil is more prouiietive than 
might be expected. He claasifies the protective developineuts into the 
following : — (1) those calculated to avoid the weevils by general habits of 
growth ; (2) those which exclude the weevils or at least hinder their opera- 
tions in the buds and bolls : (3) those which attract insect enemies such 
as the weetdl-eating J^elep : and (i) those which prevent the development 
of the weevil larv.e even after the e'jgs have been laid. 

[C/. Puhlicafioti.^ of V.S, Dt:pt, Agri. . — -Riley. Cotton-u-ortu nml Boll-irorin 
{Entomol.), 1885, 1-381 ; and Bibhujiraphy. o.S’l— t (niimepocij, plate-) ; INIalley, 

Boll-worm of Cotton, {Entomol. ) Bull. 18U1, No. *24: Howard. Iniitcts that Atfort 
Cotton PI. (Entomol.), IS'JT, No. 47 ; Smith, Wilt Disease of Cotton. (Vt:/. P<itlmhigp) 

Bull. 1899, No. IT ; aho Orton. Bull. 1900. No. 27 : Hunter. The Ahrirnn 
Cotton-boll Weeeil. Partn. Bull. 1904. No. 189 : Quaintance. The Cotton Boll-irortn, 

Farm. Bull. 1904, No. 191 : Cook, Hethits of Kelep or Guatemalan Cotton-boll 
heettl Ant, (Entomol.) Bull. 1004, No. 49; t’.S. Yearbook Dept. AgrI.. 

1904, 475-88, t. Ixvii. ; Hunter and Hinds. fMerican Cotton Boll-weevil, {Entomol.) 

Bull. 1904, No. 45 : 1905, No. 51 ; Hunter, Controlling Boll-weevil in Cotton 
Seed and at Ginneries. Farmer's Bull. 1904, No. 200 ; also Use of Priris Green, 

Fanner’s Bull. Nos, 211, 216; Quaintance and Brues, The Cotton Boll-worm, 

(Entomol.) Bull. 1905 No. 50 ; Lewton-Brain. tf'es^ Irnl. Bull., 1904, v., No. 2, 

178-94 (Anthracno,se) ; 1905, vi,. No. 2, 117-23 (Black Boll.).'\ 

VI. CLEASlsa, GISNIsa AND BALING, ETC.— The scientific 
officers wbo accompanied Alexander the Great aiul his successors to 
India described the cleaning, ginning, spinning and weaving of cotton 
in such detail that it is matter of great surprise that these operations 
took so much time and study to he fully accepted in Europe. There may 
be said to have been known in India from time immemorial two forms f., , . 

of gins, viz. the foot roller and the churla. The former is very little used 
nowadays, though specially applicable to some of the tonus of hard-seeded 
cotton. The latter consists of two rollers of wood, or of iron made to 
revolve towards each other by hand labour, communicated by a crank or 
■'rheel. The seecl-cotton is presented at one side auainst the rollers, the 
lint passes through, and the seed falls down in front. This is improved 
by modern contrivances and worked by water power or steam. 

The word " gin is an abbreviation of '■ engine ’’ which liegan to have 
the meaning of machinery shortly after the discovery of .steam. Tim u-e 
bf that name in India usually deiiote.s the employment of foreign machines 
for separating lint from seed. A special gin was, tor example, invented by -\ioJera Oi;.-. 
^Vhitney to remove the firnilv adhering wool of (I. Iihmiifiiiii. and came 
to be known as the ‘■saw-gin” because it consists of a senes of blunt .s.,w-.-jn. 
toothed circular .saws made to revolve within the interstices of an iron bed 
'vhich forms the base of a large hopper. The fibre is caught by the teeth 
and (Iragged through, leaving the seed behind. This was, however, found 
fo injure the cotton and. moreover, was not necessary with the Sc-a 
Wand and other cottons, where the lint separates readily. This led to 
Jlacarthy’s gin, now very extensively employed for long-stapled cottons. iLoanhy- .... 

In this contrivance the seed-cotton is drawn in by a leather roller 
between a metal plate, known as the "doctor.’" which is fixed tangentially 
to the roller. A blade called the " beater ” is so adjusted as to strike the 
cotton repeatedly and thus cause the seed to fall out. 

It may be said, however, that no modern machine injures the lint and 
seed less than the Native ch.urka — its one defect is its slowness, anil cnurka. 
therefore inaptitude for dealing with large quantities. To this fact is 
uue a modem feature, and one of no small importance to the Indian 
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cotton trade, namely the estahlibhment all over the couiitrv of large 
public ginning and pressing mills, each situate in a convenient position 
to drain the produce ot a tract of country within which it often has 
a monopoly. Naturally this has not proved an imalloved blessing, 
though it has had some beneficial results. The cultivators hardly any- 
where nowadays oin their own cotton, but carry- the produce of their 
fields to the .steam giniiing mills. It has alreadv been pointed out that 
witlelv different lints are in coiibei|uence inseparablv mixed and ginned 
together, and moreover the cultivators are given, or j^urchase, mixed 
seed. This, it is believed, has rapidlv ecpialised and lowered the Indian 
staple, thus rendering it imjierative for the Government to organise some 
system of seed culture by which the special evolutions of centuries of 
cotton- growing mav not be irretrievalilv lost, before the c ultivators have 
learned the value of special selection and intelligent interchange of seed. 

In the official statistics published bv the Government of India for 1906 
there is said to have been in 19(H, 951 cotton ginning, cleaning and pressing 
mills that gave employment to 85,559 persons. Thaclier's Directory for 
1905 emiuierates 73 pressing and 47 ginning mills as those of chief interest. 
These figures show the extent to which the ginning and pressing of cotton 
have assumed importance. 

The necessity for economy in freigdits was one of the chief argu- 
ments that g'ave birth to cotton jiresses. But that consideration would 
bfeiii to have engaged attention from the verv earliest records of raw 
cotton being e.xported from India. The Rev. Philips Anderson has shown 
chat as early- as lfi84 special pue-ses were sent out from England to Surat. 
For many- y-ears the prebsing and baling of cotton were done almost 
exclubively in Bombay : nowadavs the pressing is done at the ginmng 
factories. 

[C'j. Royle, Cult, and Coiimt af Cotton <n Ind.. 1S51. 537-4-1: Forbes \^aUon, 
Cotton Crin^ and the CUaHiH'j and QuaUtij oj Ind. Cotton, 1879 ; Ind. Ttxt. 
Journ. {ser. of art. on Gms h't an Indian Enqinttr). Sept. 1897. 300, to June 
1902; Brooks. Cotton, (to . KsVs, -202-39: Text. Merenr;t. Cotton Ginning m tM 
United .itatcu. June 190.3 ; Cotton in If. Atrica. L'Agri. Prat, des Pays Chaudi. 1904. 
iii., No. 18; Dabney, The Cotton Plant, etc., 1896. 360-5; Circular regarding 
The Lowry Bale in Planters' Compress Company, 1899.] 

VH. COTTONSEED ; AN ARTICLE OF CATTLE FOOD Am 
SOURCE OF OIL. — One of the modern aspects of the Indian traffic ii| 
oil-seeds may be said to be the .sudden development of a foreign deman 
for cotton-seed, mainlv in the L'nited Kingdom. In 1898-9 the 
were returned at 37.<X)0 cwt. ; in 1899-19110 at 43,01.0 cwt. ; in 19w-- 
they- -suddenly- advanced to 225,0<Xl cwt. : in 1901-2 thev increased ten- 
fold, and became 2,036.000 cwt. ; in 1902-3 thev still advanced, ^ 
3.974.000 cwt.; m 1904-5 were 2,518.897 cwt.: in 190.5-6, 3,891..3Jy 
cwt.; .Hid in 19o6-7, were 4, 387, .534 cwt. Thus, within five years, from being 
utterly insignificant the export.s of cottoii-seed sprang into the 
place in (juaiitity and the fourth in value of all the oil-seeds expo e 
from India. This has very- possible- been a consecpueuce of the discove 
of successful methods of hulling the seed, the decline of the 
supply, or .simply the extended u^e of cotton-seed oil as a matena 
ploy-ed in the preparation of lard and margarine. But it is sigui ca^^ 
of Inilia's consumption of oils and oil materials that even the ' 
large exports of 1902-3 and subsequent years represent but 
10 to 20 per cent, of the amount available. Mollison (Inspector- re 
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of Agriculture} iti a }iaper on cotton oil-s-^ed [Affr>. Le<hj., \o. 

pointed out tliat the s^ed of the United Pruvince^ i- suited lor tln^ 
oil trade. 

0 / 7 . — After the (-otton (lint) ha- heen reiiiove«U tfie -.eed- are t-rten ^uhjefted 
to a treatment calculated to remove aiiv ^till adlierine particle- nf tios-s. The 
cleaned seeds are then cut throu;?)! and det'orticated. It i- particuLulv nece^sarv 
that this should he cl'-ne, since the cake <ifter expre— luu <»i the '>il i'. u.->ed a-' an 
article of cattle food, for which it is Generally lieheved it wouhl }>e untlr uere the 
hulls attached. The quantity of oil u^nally present averaire-. from ’Jo ti* jr> per 
cent of the weight of ,-eed Rut the pmee — ^ of luanufaidure wirie- .ici'ordinLi 
to the purpose for whn h the ml destined. The dec-orticateil >eed- are -uhjecte<l 
to cold pressure, wlien from 10 to IJ per cent. »)f oil i- obtained. Thi- ot a tine 
quality, almost devoid of ta-te. und i'> ac< onlinuly larselv u-eil in cotikerv. hemi^ 
specially valued for frviua purposes It i- oiten Mild in mixture with oluv oil or 
IS employed as an adulterant for the cheaper grade- of that oil. or pniv cotton- 
seed oil IS sold under the name of olive oil. It i- also exten-ivclv urdi-ed m the 
production of lard. The cake obtained from this cold expres-ed -ee<l w next 
subjected to a further pressure, by the hot proce--, when an extra -upplv of ml i-. 
obtained up to 10 per cent. By other methods irom l'> to Jo per cent. oi od i-. at 
Dnce expressed by the hot process, from decorticated 4»r undecorticated -eed. 
and the cake allowed to carry the balance It i-. in fa<'t. generally i)eheved that 
the presence of a fair percentage of oil i- e^-eutiak otherwise tie* cake w ii'-*le^- 
for cattle food. But it ^hould bo iierc added that \ery little cotton*-eed i- in 
India pressed for oil, though valued a- a fertiliser. 

The sp. gr. of retiued cotton-seed oil vane- iroin o uJJ to O- 0 J 4 . u- iodine 
lihsorption is from 10." to mo. and it- sapouiti -utuu* ecpuvalent raiigo^ irom J^o 
to *294. It has a slight tendency to dry. and conge.U- at 3J to 40 F. By 
freezing the od the glyceryl salts, which are ->lid at low temperatures, are -eparated 
and constitute cott««n->eed stearin, an important ingredient of murgarm^ Xo 
information can be di-covere^l r*^g.irding the extent to which cotton-*;eed oil is pro- 
pared in India A note by BurkiU record- hi- having inspected in Burma a 
ginning factory and <ul mill o^med l.»y Jamal Brother-. The cake prepared ia 
exported and the oil retiurd. The husk i> u-ecl as fuel. 

Cake . — From fairly ancient record- regarding the Indian cotton trade, raeii- 
tion is made of the -eeils as a useful by-product, employed to f-itten cattle 
It is said that they do not at first like the -eed but ?oon take to it very kindly, 
and may be given a daily ration of mucli a- 0 lb. In the Xagpur Experimental 
Farm, J seers of cotton-seed are giwn (huiy to bullock- m placv^ ■ il-Lato-*. 

Nevertheless in many parts of the country the ?ecd i- not valued even u{i to the 
present day : in fact 111 India as a wli'>ic. tlw -ee<l can hardly bt^ de-' ribfd as 
anywhere used by the Xatives m production ..t 4.d. The -elt— ame cultivator- 
'rho grow the c<ttton plant vili rai?-e r^pccial oH-y.f-Uhng i r'»p-. ti.c i.d of which 
in some respects may be even inferior to tfiii or the <'ott<ui--ecd whi' h they 
entirely neglect. Thi- may proceed from tho very generally a.-ccpte-l beln-f that 
cotton-seed cake ia le-- whole-ome than tlu* whole -eo»l Mr. R \V Bmgharn, 
uho specially inve--tigated the Indian oil-yhlclmj: plants half a century ago, 

^id that cotton-seed wa- m'»re us-ed a- an arii*e of cattle footl than a^. an oil- 
producing seed, and th.it the -eed wa- coii-iderod a better tuod for working bullocks 
even grain. He then added that he did not think it would pav to export tb.e 
.since owung to the fibre adhering to it, and perUap.- other cause-, it i^ very 
laMe to heat and deteriorate in bulk. The bw;t that tliere i.s to-day a large 
and prosperous export trade in Indian cott-*ii--eed sh(»w.s the often unexpec-ted 
nrn that discovery or nece-^itv gives to the trad*^ coinmo<lities nf the world. 

fact, in the Journal of tha British Board ot Aipa'odtnrf. Voelckor -Id'Ws that 
recent results are di-tinetly m favour of Bomltav unit^jorticated cott'ui cake, 

^ ‘^‘^^rnpared witli Egyptian, especially when it'^ l-over price 1- l>''rui- m mmd. 

^ Various machine- and processes t«»r removing the fuzz from ««>tr<>u— eed have 
rrr F‘^fente4l. ^^.me burn oft the \elvet, i»tl:or- Lheiiiically <l--rr'*y .uul 
' 1.1 others niechaiLD ally brush it oft. It i.- n.< doubt much dt--ired f - obtaui an 
, ■'tnd (‘heap removal of the fuzz, but meantime it is i!iter.*-,ting to le.iru 

'it tindecorticateil seed-cake find- a nnirket. The chapter on ling \’aliie of 
A ^nti-seed by W'. Kilgore 'lu Dabney. Th^ Crttf.m Flant. l^'c,. •Js.’i-IJJ' will be 
c'und to give full partu ular- mi fin- -uoje,-t. Other publication- ot intere-t are 
s^ttniniary of Dr. T. ThorD-’-. views 'g.ven in J‘>arn B"‘ir { A'jr> . J»>5-''). 
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hulls and Uaszt Stems. — Recently it has been foinid that the hulls or entire 
seeds may be utilised m the manufacture of a superior grade of writing paper. 
The stubble, after the cattle have devoured all the edible portions of the plants 
. left on tlie removal of the lint crop, may be decorticated and a useful fibre thus 
obtained. It is stated that 5 tons of stubble give a ton of bark, and that a ton 
of bark yields 1,500 lb. of clean fibre that can be even u^ed as a jut© substitute. 
[CV. Dabney, Lc.; Connell and Carson, Stefr-mcdinij, m V.S. Dept. Agri. Exp. 
Rfr., lsi<T-S, ix.. 269: Lindsey, Holland and Jon^-s, Cottonseed for Milch Cows, 
Is'tS-O. X., 6T9-S1: Brooks. Cotton, etc., 1898. 509—54; A}nerican Cotton Seed 
h'dust.. Board of Trade Jonrn , 1900, 637 ; Mollison. Textbook Ind., Agri., 1901. i., 
120-S; Mukerji, Handbook Ind. Agri.. 1901. 2SS-90 : Joura. Board June 

lyOl, viii., Xo. 1, 41—3 ; Blount and Bloxam. Chein for Engoi. and Manuf., 232; 
Moliison, Oijic. AJem. on the Cotton Seed Oil Indust, and E^tah. of Cotton Seed Oil 
Mdh in Jrid.. Agn. Lcdg.. 1903. Xo. 9 ; Burtis. Cottoo Seed Meal as Pigs' Food. 
C. 8. Dept. Agri. Exper. St. Rtpts , lOOi-2, xiii., 583, 881-2 ; 1903-4. xv., 392-3; 
Egyptian and Ind, Cottonseed Cakt. Journ. Board or Agri., 1904, xi., Xo. 5, 289-91; 
Rept. Ex pet. Farms Canada. 1905, 176; Gilchrist on Bombay Rough Cotton- 
cake. in Board of Trade Journ.. 1905, 231 ; Fert. and Feeding Value of Sea Island 
Cotton Seed, in TCt’af Ind. Bull., 1905, v., Xo. 3. 223-32 ; Sly. Cottan Seed-oil 
Indust.. Agri. Dept. Cent. Prow Bull.. Xo. 9 : Hanau^ek, Micro. Tech. Prod. 
(Winton and Barber, transl.b 190", 361-8.] 

VIII. THE COTTOS FIBRE.— Tae: cotton fibre is a unicellular hair 
arising from the fibril layer of the seed-coat. If taken from the seed of a 
ripe but unopened pod. it will be found to be a straight, flattened, hollow 
tube, not quite cylindrical but thickest a little below the middle, tapered 
abruptly below and more gradually to the ajiex. With growth, the cel! 
wall thickens, becomes tliinnest along the centre and thickest towards 
wLat may be called the margins. In consequence of this unequal 
tliiekeniiig. mafurity is marked by the thinnest parts slirink-ing most and 
runs causing the cell to become spirally twisted on itself. The cotton 
cell mat’ hence he spoken of as a fibril from d to 2 inches in lenph, 
twiste.l spii illy. WiostKU’ (DA RoKd. rh>s Ppunzau'., 1!»03, ii.. 240-1) giw 
a series of iiieasuremeKt' to show that the broadest section generally 
falls a little below the mi.Idle. It is a noteworthy circumstance, and 
moreover one of practical importance, that the flo'' taken from a capsule 
always consists of fibres of various lengths. Allard (I .S. Deft. 
B-ireau PL InJuU. Bull.. 19u7, No. Ill, 13-5) has shown that this is 
frequently a consequence of certain cells separating from the seeds and 
uniting with other cells, thus producing the apparent though not real greater 
length. This discovery niav prove of gre.it value. Average Indian floss 
does not come to three-quarters of an inch in length, while some varieties ol 
Sc.t Island have ,a staple two inches long. Evan Leigh {The Science oj 
Cottod Sjiitinui'/) gives the following measurements as repre 
seiitative of the length-, (maximum) of cotton stajdes New Oceans. 
1T6 inch ; Sea Lsi.ind. LSOinch ; Brazilian. LSI inch ; Egyptian, ; 

Indian (indigenous), l-(»2 inch : L’pland American grown iii India, 1'21 ■ 

Set Island grown in India, I’G-j inch. [Ci. Watt. Lc.. 1907, 25-51.] 
Structurally, the cotton fibre consists of a wall of almost pure cellu 
lined bv a delicate layer of protoplasm, which disappears early’ in the 
of the tibre as the secondary placed deposits increase and a 
endoctirome is formed — the colouring material of the cell. T ® 
constitutes from one-tliir.I to two-thirds of the diameter of ^ 
Recentiv an exceeuingiv interesting discovery was made by ^ • 
Mo'eiithal {.Journ. Soc. Ch.m. Imlu-st.. March oi. 1904'. 
cotton cell-wall consists ot tevo 'avers, termp'l the outer and inner, 
are pierced by mi lUt- pur’s, leading into the lumen of the fibre. 

til 4 


PEOPEETIES OF THE FLOS^ 


GOSSYPIUM 

FIBRE 


pores, hitherto unohserved, offer an explananoii of the wav moisture 
penetrates to the interior. Among the ripe flosses of every grade is often 
present a certain percentage of quite unripe hairs. These are verv thin, 
have weak cuticles, and show no twisting : they are the cause of much 
ilepreciation. since they cannot he worked up nor dved in the .same manner 
as fullv formed flosses. In practical work such hairs are known as dead Dead CJotton. 
cotton.” According to Hanausek (Tech. M ikroxho/ne, lOtXf, 5-8 ; also 
Winton and Barber, transl.. 1907, 58-()8). dew! cotton is commonest in 
coarser grades (Levantine and Indian) and rarest in Sea Islanil. [Cf. 

Flatters, The Cotton Plant. 1906, -59-92.] 

The commercial value of cotton is chiefly affecte<l by the length and commercial 
uniformity of the staple. Sdkiness, fineness, ^trength, cleanness and 
colour are the other important factors. Tables showing the phv.sii’al 
properties of the various staples of commerce are aiven by Hannan (Text. 

Fibres Comm.. 1902, 94-6). while Flatters contributes micro-photographs 
and comparative descriptions of the flosses of the loilowiiig trade samples ; — 

Florida. Brown Egt-ptian, New Orleans, Peruvian Rough and Hingan- 
ghat. As offered for sale, cotton always contains moisture varying from 
7] to 124 per cent, over absolute drntess. With regard to the influence 
of moisture on spinning, the reader should consult Dobson (Huiniditi/ in 
Cotton Sijinninrj. Sept. 17. 1894). 

When immersed in a solution of caustic soda, cotton fibre undergoes an .Mercerised, 
important change. The cell-walls swell ami acquire silky gloss. Cotton 
so treated is known as mercerised. The process was invented and 
patented in 1851 by John Mercer, a Lancashire calico-printer. The 
swelling of the fibre causes a shrinkage in length, it becomes more 
transparent, gains in strength and weight, while it^ capability for taking 
up certain dyes is vastly increased. 

Chemically, the mature fibre consists of almost pure cellulose wirh c’hemi'itry. 
about 3 per cent, of other substances. The most important of these are 
cotton wax, fatty and pectic acid, endochromic colouring matter, and 
albuminous substances. The fibre is insoluble in water, alcohol, ether, 
fixed and volatile oils or vegetable acids, but soluble in -trong alkaline 
solutions and is decomposecl by concentrated mineral acids. Cupram- 
nionia causes a complete di.sorganisation of the cellulose deposits. 

[C,-. Royle. l.c., 1851. 1‘22-G : Boiley. ( loin. Tcch», ritr .''’jonnrnsrrn. 

*"'67 ; Benne Xei-^, Die BaumvoW n.ipinin'rr i. isus . Buwinan, Mrie.l ot Cotton 
^ihre ?/7 f(j Tech, Applient , .>!*>» t-tl. M'init*. The Cotton 

f'lbre, its Structiirr, etc.. IS'.'O ; ]Mnrri«5. Cfjr>tor Lc't ( Jonrn. Soc. 

>larch- April. ISO."), (i-7 ; McHrvtU’. ch,in. ot <.'otfuu. in Drtbney. The 
^ otUm PUnit. €tc., ISIIG. 81-141 ; Hanausek. Mncfr inuf DfTontinfio)i der Baum- 
Vie-nna, 1897 : Thorpe. Diet. AppK Chetn.. iS9S, i.. (U3 : CVo-;^ and 
^vari. Paper Makino, 1900, 9.>-6 ; Semier, Trop A'/r/A*.. 1903. iii., 497-o02 ; 

Hubner and Pope, Jnfl. of Fearjents on Tensile Str*->hph o* Cotton Yarn, in Journ. 

^tulust., Jan. 31. 1903. xii.. 70—9: Chiyton Beadle. Fdtrons Cfm<,*>t. of 
Paper Cotton in Tech.. June 1904. 507—74; July, «»n— .3 ; Hield, iMerc^r. of C',tton. 

Text. Jr.arn., June lo, 1905, 275-‘» ; C. B. Co*ton Plant, S. Carilinn 

A'jri, Bale, 1900. Nxvii., Xo. 9.] 

IX. ISDIA.X M.AXCFACTLRES. 

The cotton manufactures of India may be -aid to be referable t.-i three Hand-loom 
-r.iups ■ — 1. Indian Hanil-loom goods 2. Lelian Pi>w>-r-!oo;ii goi.id.s. Weavers. 

•b Foreign Power-loom goods. 

These three have to be cle.irlv borne in mind horli in connection with 
the present chapter and that on trade. The h*e Fir .la.'iie- We-rland 
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said of India, and with some force, that “ weavi.na is for the most part 
the pursuit of the hye-time of the persons who weave." That is doubtless 
the condition m many part-- of the country to-day. but here and there 
centres ot professional hand-loom weavinsi still exist where the village 
weaver holds an honoured position. He. in fact, turns out a fair portion 
of the dresses worn hv the more conservative and orthodox members of 
the communitv. Increased prostierity of these hard-working and highlv 
deserving crattsmen ivas entertained by some writers as likely to ensue 
when the repeal (in 1896) was announced of the tax on yarn, conjointly 
with the imposition of a countervailing ilnty on power-loom manufactures, 
both foreign and Indian. It was thouuht that all that need further be done, 
to re.store and uphold the hand-loom industry, was to teach the Native 
weavers the use of the f.y-shnttle and a few other such contrivances. 

A centurv ago or more these verv contrivances had in Europe been 
found quite useless in the contest with steam, but it was presumed con- 
ditions existed in India that raised the possibility of haiid-loom improve- 
ment to a position of .supreme importance. Hence it was urged, among 
other con.siderations. that ” the hope of the hand-loom industry lies 
in the production of goods of a kind which ramiot profitably be made by 
the power-loom, such as those compounded in an intricate fashion or made 
in a very complicateil pattern. The fact that after a long struggle with the 
products of the mills, the haml-loom industry still sur^dves. may be held 
to .show that it has vitality to preserve it yet for many years.” It would 
very po'siblv be nearer the truth to say that the hope of the hand-loom 
weaver lies in the restriction of his operations to lines that are too small to 
tempt the competition of the power-loom worker. It may. in fact, be safely 
affirmed that there !■< nothinu either too fine in texture or too complicated 
in pattern for the power-loom inannfacturer to produce. Hi.s advent on 
the field is alone resrri<’ted hv the possibilities of profit. The finest Dacca 
muslins and the most intricate Kashmir shawls can be and have been 
produced by macliinery cheaper than by hand labour. But there are 
markets eminently suitecl to the hand-weaver, such as the production 
of special saris and b.nic/is of a particular shape and size that the po'ner- 
looni producer does not successfully contest. 

There is this also in favour of the hand-loom weaver — he can purchase 
the very best English spun yarn and produce a quality of fabric admittedl.' 
superior to the very best power-loom textiles ordinarily turned out by t e 
Indian mi!L. But. let it be repeated, his satetv lies in the goods he inanu 
facture'- being ot a fancv or spiecial nature, meeting local markets knovn tn 
him. rather than in regular commercial articles intended for large niarke s- 

HAND-LOOM INDUSTRY.— It would occupy much time to renew, 
however briefiv. the chief centres of hand-loom production and the f a ^ 
of gooris turned out. The figures given within brackets, in the enunieratwn 
that fo!low> ot the cotton-weaving centres of India, denote the iiinu er 
of st^inii-piiirrr )/rjn m 1904 . The scjuare bracket- show the provmcia 
total- mil the round brackets the di.-trict totals, while districts 
figure- h.tvp no power-loom mill-. 

Tlie ili-triot- nio-t i,iiiie<l .-ire. — P.'. n'.iab [S] — ^namely. Dera 
Mult. in. Shahpur. Knii.it. Fe-ha\var. Lahore (g). Armit-sar (1). Delhi (a), d 
Sialki't. Lutllii.ina. totrtLi-[tur, anil .Tallandhar, Thus 13 districts ol t le 
are noted tor their cotton luauufaeturea. and three of the-e ,|,.,ii. 

Similarly the rxiTEo Pkovixcfs [0] — Benare-. Bulandshahr. Sikaiii. 
.A/atmr.irli. Lui know, f.iwppore (1). ilirzapore (1). Aiiirarh (1). Agra { 
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bad, Rai Baren ami Raaapur. Central Provini E' IT] — XaL;|,iii- CJ 
Bhandara, Biirhaujmr, Sainlialpur. Clianda, Hmaaunliat Ci). JaliCalimf ( 1 ). 
Pulgaiin (1), ami Xamlaa"ii (1;. Bfrap. i'J] — Badu-ra (iL Akolii (i), aial 
Elliclipiir RA.irLTVXA anh Centkvl lxr>i\ 14’ — K.a.i, lB\a!-cir. Imlaie (1). 
rjjaJii (1). Ajmir-iBr'vara (l).aiid Ki-hauaa7-t> 111 Hvi'Eraiiaii [d] — Auranga- 
bad (1), HydaraCail tawn (1). and Knlbiiraji (ll laLvuvE J lUi — ( alautta (7). 
Ho7\Tah (3). Bartln'an, Birbinnu, Sarainjnu-e, X,alia. Mur'iiidabad .Tt^^'-ura. 
Dmajpur, Ranapur. Bugra, Daria. Tip]iera. Faralpur. C Iiitt.ij:"n 4 . I'afu.i. 
Shalialnid, Saran. Munghyr. Bhagalpnr. Cuttai-k. .V^-'AM — Sdi~.iLMr .ind Maiupni 
Bomrav [141] — Butiiliaa City (84). .Chtm-da'iail Ci'Ji. Hraa-li (41. Surat (3), 
Baruda ( 1 ), Varaiugaiu 1 2). Wadhw.tn ( 1 1 . Xariad ' IC .Tulg.iuii ( 1 1 . Bhar iiag.ir ( I ). 
Hiibli (2). Shidapur (3). Balgauiii (21. Dliarw.ir i 1 ). Hijapiir. Puiai.i i2). X.mik. 
Tluina Moriu ( 1 ). Slnii — H aJa. Xarajiur .iiid Kar.i.-hi. il.viut v-' [ 1 7] — M.idr.i' tuu n 
14). Chingleput (Cbulatari). Xrllura. Vizag.ipa*'a!:i. ila-.ulip.it.iii.. S.ilau,. Xuitb 
.Crcnt (.\rni). C'Uiuli.itore (1). BaUary (1). Taniuiv. Madur.i (1) Pumlii Lia-rv (-7). 
Tinnavally (2). Tutu arm ( 1 ). ( 'alicut { 1 ). and Tra vain ate I 1 ) rdvsaRi: [2] — Baii- 
galorp (2) and Shining. i. BurM- 4 — .A dnuit-'tic industry aiilv. 

Sites for Factories. — The selectiop of sue' tor '-team-j)owar fai forie-i 
has been governed mainly liv three eoiBiiler.itious : — ( 1) pro.vunitv to su;i{)lv 
of raw cotton ; (2) the e.xisTenteof anindiueiiiiU' indu-trv and therefore of 
a community of prote.ssional tveaver- who might iie drawn upon tor lafioiir . 
and (3) facilitie' of transport to important marker-. As indicated by the 
figures in the above enumeration, the moiiern power-loom iininsrrv has 
followed very mu< h in the path of the ancient hand-loom craft. The tine 
muslins of Dacca. Arni. C'handeri. Kota. Rohtak. Benares and other loi aii- 
ties are still beimi iiiauufactured. Manv writer- -peak of Daei a nin-lms 
as being a product of pa.sr ages. So long ago a- lS’2n ilr. Waiter Hamiltoii. 
one of the Cotnpauy’- official- reshlent in Dacca, prophesied that with the 
decline and fall of the Delhi Court the loss of the tine muslins of Dacca 
might be expected, since the demauil for these expensive fabrics vetv 
pos.sibly would cea-e. But at the Delhi Durbar Exhibition of lbn3 some 
remarkably fine muslins of Dacca were sold on behalf of the mamifai lurer- 
— and these were verv nearly as tine as the -ample- in the Calcutta Museum, 
"’hich were proi ured in 1SS4 and maile -omewlmre about that date. 
There is no verv ancieiit sample of these mu-hus known anywhere, -o th.it 
We have little by which to compare the famed aui-ient textiles with the 
modern productions. But the example- pre-er.tlv being- ruriieil mit 
"ould measure -4i*<»"- or -foO’s. while Engli-h power loom- K.'ve beer, known 
to produce tilHj’-. Cotton yarns are -aid To bt- eount-of -Jn'-, 3(iX m pm’-, 
when not more than a like number of hai.k- o! ■''fo yard- go to rhe pound 
avoirdupoi-. 

The point of interest in these Dacca muslin-, however, lies in the fact 
uat the hand spinners of Daci a are producing ro-dav varns of a tinenes,- 
tfiat no niachinerv in the world could .-pin from the interior staple wliieii 
“O' use. Dr. Tavlor wrote, in 1840. that the Daeca spinners failed to use 
he fine Amerirau coTtons. and gave as their rea-on the fart that the Eugdiih 
yarn swells on bleaching, while rhat of Dana -hrinks and becomes himr 
and stronger. It would thus appear tliar the European spinner, wirh all 
B beautiful machinerv. mav .still have -om-tlui.g to lean, from rhe hard 
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spiiiner. and that something might po— ifih- l.iad to hi- being able ri_. 
" ‘"’ter staple- than he at present con-iib-r- ii.di-pet-.-al'le. Tin- hint - 
Worthy of careful investigation (-f-- pp. .'iVtl-.j t)t> 7 i. 

Special Indian Goods . — The arn-tii i ortons produi ed 
M era hie to two main heads — long i loth- or dama-ks and 
OT horiired. The patterns are u-uallv woven, imr iinr.tt-d. 
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they are in North Inuia commonly termed J;heses, to the South, gahutis'. 
when striped they are gusis. The usual colours are dark red for Hindus, 
dark blue for Muhammadans, in both cases interwoven with white. The 
dhoti or dhotar is worn by men and is a piece of plain cloth generally 
havinj; a coloured border and ineasiiring about d yards in length and 

yanls in breadth. It may be made locally or imported. The son' 
or woman's upper oarmeiit varies greatly according to the wealth, 
pO'ition. caste, etc., of the wearer as regards the material, quality or 
decree and nature of ornamentation. With finer materials it is usually 
a gauze, and is still verv largely hand-loom work. The sari is. from an 
art point of view, perhaps the most picturesque of all Indian garments. 
The rhadar or shawl is a sheet nsually about three yards long and half 
a- wide. It is worn bv men. but bv women of certain castes only. 
The }jaqri or hiniji (turban i is a long narrow snip of cloth worn hymen 
round the head or around the waist as a curitioer-ljund (kamar-hani). 
Mandeislo (Travels, m Oleurius, Hist. Muscovy, etc.. 1662, 27, 83) discusses 
the cotton manuiai riires of Broitschia (Broach) and of the " comerbants 
or girdles of silk and fine cotton. 

Throughout India certain localities are famed lor the quality, design, 
etc., ot their Ihe.se.g. gahnint,. susts. dhotis, sa n, chadars, pagris and 
hiriii'S. etc. The merchant who may desire to open up a trade in 
mai.iuacturing and siipipiving these special goods must ascertain the 
exact ^ize and shape, the particular qualitv ami colour in demand in each 
locality. Ti.n meiv fact ol offering a superior quality of goods is no in- 
due emeir TO trane. Few coiiimuiiities in the world are more conservative 
icuariliiiL' their garmci.ts tliaii are the various races and castes of India. 

The fiuured or tiowered muslins — laDidan s — are by far the most 
arti-tic of the cotton manutactures. These are iiteraliy cotton brocades, 
the patterns or flowers i'eing formed by spools carrving special threat 
of cotton, silk, wool or gold, that are thrown by hand within the warp and 
thus become supplenientary to the weft. The centres most famed for 
these artistic textiles are Dacca, Santipiir. Chittagong. Tanda and Chanden. 
The flowerecl muslins of Calcutta and Lucknow are iieedle-enibroider 
{chicJcan: work. 

STEAM-POWER .HILLS: Spinning and iVeaving.—The first cotton 
mill founded in India vtas at Fort CTloster (the Bowreah Cotton Mi s 
Company, Ltd.), near Calcutta. This received its charter in 1818 * 

cotton mill, a coffee plantation and a rum distillery. Some years awr 
the fir^t ot the Boinbav series was established, namely the Bombay ‘-pm 
ning and 'VVea viiig Companv ( 18.51 ). and ten veai'n later there were a dozen 
mills and )' )0 -.piiidle^ at work. In 1S79 the number had increase o 
58 mills and l.otwi.lXK) spindles, giving emplovment to 39.53 1 pei^ns. 
in 1886-7 Thc're wer** 9U mills with 16.926 looms and 2,202,602 spin es, 
in 1896-7. 1.55 mill,. 37,303 loonia and 3.984,023 spindles ; and m 
1901-2. ly4 mills. 41.815 loom, and 4.992,249 spindles. Mittm » 
dei ade ending 1901-2 the number of looms had increased by 69 
and of spilJ^l!e5 by .52 per i ent. The capital invested in the 194 mi 
bf-en publi.-hed a, Rs. 16.ui.40.384 plus £6.50.0iX) : in 1904-5 
further expaudeil. namelv to 2o3 inili, with a capital of Ks. 15.9u 

£1,067.245. and had 47, .30.5 looms and 5.196.432 spindles. ^ 
Mora' a.-'d Material Pro'jre.^i oj Iruhai (1905-6, 176) the tollowing 
Occur- : — ■■ There wt-re at the end of 190.5-6 in British India an 
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States 204 cotton mills containing 52,300 looms and 5,293,800 spindles, 
and giving employment on an average to 212,700 persons every day. Of 
these, 104 were exclusively spinning mills, eight were exclusively weaving 
mills, and in the rest both spinning and wea\’ing were carried on. The 
lapital invested, including an estimate for ten companies worked by 
private proprietors, for which accurate returns are not available, was 
£10,690.000 (paid-up capital and d'-benture loans). The industrv is located, 
as regards 70 per cent, of the mills, in the Bombay Presidency, while there 
are 19 mills in the territory of Native States and in French possessions in 
India.” Between the years 1893 and 190<J the industry was depressed. Depression, 
profits being affected by the disturbances in exchange relations with the 
Far East which followed the closure of the Indian mints, bv over-pro- 
duction, by plague, by poor crops, by famine and by the disturbances in 
China. Since 1901 there has, however, been a satisfactory improvement. 

The Indian mills give permanent employment to 186,271 weavers, besides 
occasional employment to large numbers of cultivators, carters, boatmen, 
etc., etc. By way of comparison, it may be stated that in 1904 there were AcU’s 
2,077 mills in Great Britain ; 1,201 in the United States ; 5<X) in Italy ; 

420 m France ; 390 in Germany ; 304 in Russia and Poland ; 257 m 
Spain ; 2()3 in India ; 64 in Japan ; and 22 in Canada— -the gi'and total 
of the world, including all others not specified, being 6,014 cotton mills. 

Wages of Indian Operatives in the Cotton Industry. — It would be im- 
possible to furnish an average wage ot all the employees in a mill that would 
be ot any value, since the different classes of labour naturally command 
different wages. Still more impossible would it be to produce a figure or set 
ot figures that could be regarded as applicable to the whole of India. The 
following returns taken from an actual statement given by the Government 
of India (in the publication known as Prices and Wages, 1906) are, however, 
highly instructive and indicate the average wages (piece-work and monthly Wages, 
wage, in Rs.) paid at the Manockjee Petit Mills of Bombay in Januarv 
ot each year from 1882 to 1906 : — doffer. in 1882 Rs. 5. in 1906 Rs. 6-5 ; 
winder, in 1882 Rs. 5 to 7, in 1906 Rs. 6 to 9 ; rover, in 1882 Rs. 14 to 16. in 
1906 R». 12 to 15 ; reeler, in 1882 Rs. 5 to 7. in 1906 Rs. 7-5 to 9 ; warper, in 
l'<82 Rs. 15 to 17, in 1906 Rs. 12 to 20 : weaver, in 1882 Rs. 14 to 20. in 11*06 
Rs. 12 to30: jobber, in 1882 Rs. .35 to 45, in 1906 Rs. 30 to 56. The-eareonly 
a few out of the many, but they are sutficientlv representative to show the 
wide range of wages earned, and to indicate the immense importance of the 
industrv to a locality like Bombay that can lay claim to 79.270 men, 

2''<.412 woiaeii. 13.590 young persons, and 5.883 children, a total of 127,155, 
all earnings wages on the scale, indicated (the special cases mentioned), 
inanifesting the highest, the lowest, and the medium class earners. 

TAXaTIO.W — Cotton goods imported into India were for many years Taxation, 
subject to a duty of 5 per cent. This tax e.xisted, for example, before 
the date of the Mutinv and was continued when the East India Cnmpanv 
ceased to exist. It was raised to 10 per cent., then in 1864 reduced 
to per cent., and in 1875 to 5 per cent, with lower rates for twists and 
tariis. But. by a Resolution of the House of Commons. 1877, it was ruled 
that Tnesf duties, being protective, should, as earlv as po-sible. be repeal>*d. 

Acrordinglv. in 1882, the Indian import tariff was piracrn allv abolished 
aim no tresh duties were levied until 1894. In Marc h of that year import 
unties Were cluirged on most articles except cotton goods. The omission 
of cotton was viirorousiy opposed by the Indian nia'iuhe tiirers. ain] a few 
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months later the hill was accorTin.sly amended and certain cotton imports 
were excised. The cotton goods and yarns imported into India are 
mainly of the finer qualitie.s, whereas those manufactured in India (chiefly 
on account of the inferior quality of the local staple) are of the lower 
grades. But with the medium-class goods, the foreign supplv over- 
lapperl the local production, and hence, with a view to take awav the 
protective character of the customs dutv. it was decided to impose an 
excise duty of 5 per cent, on the medium qualities of yarn produced in 
Iiiilia. Technically this is expre.ssed by saying that all Indian-produced 
yarns above 20’s were taxed. It was soon found, however, that this 
endeavour to ecpialise the burden of taxation on the two great competing 
sets of cotton manufacturers (Indian and Foreinii) was not a success. In 
1896 a further Act was accordingly passed by which cotton yarns were freed 
from taxation and a uniform duty of 3i per cent, imposed on all woven 
good.s imported into India or manufactured by Indian power-loom mills, 
the village hand-loom indiistrv being exempted. In 1902. B. J. Padshah 
wrote a Memorandum on the Profits of the Cotton Industnj of India and 
the Cotton Duties, to which the editor of The Times of India contributed an 
Introduction : these papers will richly reward perusal. They may be 
accepted as setting forth present Indian commercial opinion. Padshah 
hinge.s the whole of hi-; critical and very able review on two conceptions 
that he endeavours to ilisprove. viz. ” that the average profits of the Mill 
Industry are high ” : “ that the Cotton Duties would be really paid by 
the consumer of corton good.s and not bv the producer.’’ The net duty 
coliect(“d on the goods maiiufai-tured bv tlie Indian mills for the four 
vears 19ul-2ro 1904-5 was. 1901-2. Rs. 17.77.965: 1902-3. Rs. 18,91,010. 
1903-4, Rs. 20.93.149: and 1904-5, Rs. 24.06,976. 

[^7. Bachanan-Hamilton. Journ. 3///.'>ore, 1807. ii-. 261-5; Montgomerj 

Martin. Hint. E. Ind., 1838. i . 328-0. 341-51. 353-S. .546-9: ii.. 558 - 62 . 9 • 3-n : 
iii., 322-4, 327—9 : Adtoin. Eeptfi-. Aitdaman and Sicohar Islands, 1886-190 . 
Mukliarji, Mama. Ind., 1888, 315-31 : Collin. Existing Arts and Indm 
Beng., 1890. 7—8 : Havell un Indian Industries, the Fly-shuttle ; Chatterton, m 
Ind. Text. Journ.. 1899-1905; Max and Bertha Ferrari, Burma, 1900. 

Settl. Bept. Meiktila. 1900. 32-5; X Sturrock, 3/aH. S. Canara Dist.. ' 

Monographs. Cotton Mnnuf. . — Banerjei, Bengal: Arnold. Burma ; Blennerhasse . 
Cent. Prov. ; Sammon, Assayn : Silberrad. Vmted Prov. ; Francis. * 

Enthoven, Bombay : Edgar Thurston. Madras ; numerous articles in the 
Press, more especially Ind. Text. Journ : Talrherkar. Reels and Reehnq m 
Mills, in Ind. Text. Journ., Feb 1901 : Geo. Cecil, Cotton Mills in India, ^ 
Mercury, 1901: Times of India. 1901-2; Madras Mad. 1901-2; Englishman. 
1901 : Pioneer, 1902-3 : Watt. Ind. Art at Delhi, 1903. 236-89 ; 

TT idths of Piece floods. Beng. Chamber of Comm. Rept., 1904. 1.52-93 : Shod es ^ 
of \arns, 399-424 lincluding Rept. of Committee appointed by Go\ennnenv^^ 
India t'l consider an«l propose measures for suppression of 
reeling) ; Combe', in Soc. Arts, 1904, hi.. 734 ; Temple. Text. Mercury. 1-**A . 

Agri. (many pas-^age^) ; Tozer, The Manvf. of fdreat Britain, in Journ. 

190. > : Imp. (laz, iv.. 202-.5. : Repts. or Bombay Mdl-oirntrs^ Assoc.. 

Trade Journ.. 1995; Th^ TextiR Rerorder. Feb’ 1.5. 1908. 302 : etc . etc. . 

A", jyDIA.\ TRADE /.V RAW COTTON AND COTTON MAM- 
FACTURES, BOTH LOCAL AND FOREIGN. 

RA W COTTON. — So much has alrea<lv been said regarding the n i 
Cotton Trade that this account may' be fittingly drawn to a close • 
short paragraphs devoted to the more important sections under vr 
transactions are ordinarily conducted. The total area (acconliug o 
Finn! Memorandum of the Commercial Intellisence Department y 
year ll«i6-7) occupieil by cotton was 14,9L8,(XI<) acres in lylH-o. 

C2i,i 



EAW COTTON 


GOSSYPIUM 

TRADE 


a irup of Ijcilo' : in the following year the i oiTesjjon.liny timires 

were 21.U72.0<t(l aere^ an. I 3.426.0(>0 bale-; ; aiel tor IhOCi-T thev ar.- eati- 
mated at 22,344.1 MtO acres with 4,SM<8,<XK) bales. The-e are the actual 
returns, as also the estimates ior all Iialia (British and Native, States). 
Ill 1904-5 the vield of the British district.s alone cann^ approximatelv to 
•'H million bales, while the exports and mill l■ousuIllptioll together came 
t6 3,390.413 bales. In 1905-6 the Fhutl Hi inrnl M< ii'ninnilntii estimates 
the vield in British districts only at about 2.244,(.HM( Indes, while the mill 
1 ousumptioii is said to have been 2,<I25,733 bales and the exports approxi- 
mately 2,CKJO,IX'0 bales, (doiiio back to previous years, in 1903-4 the 
ai reage was 1,^.042,781. the outturn 3,16.8.113 bales ; the foreign exports 
were 7,931.075 cwt. (or 2,220,701 bales), thus leaving a balance {plug 
the produce of Native States) of 947,412 bales as available to meet loi-al 
demands. But the scarcity of cotton in Europe, then prevalent, very 
[lOssiblv created a strontrer demand for Indian cotton than can be regarded 
as normal. It mav, therefore, be ilesirable to examine the returns of 
the year pre\-ious. In 1902-3 the crop was 16.581,046 ai-res. yielding 
3,367.030 bales, and the e.xports to foreign countries 1.692,545 bales, 
thus leaving a balance to meet local demands of 1,674.485 bales, or exactly 
one-half the production. At the present dav the hand-loom weavers 
rarely spin their own yarn, but ])urcha,se supplies either of the imported 
or of the Indian mill-spuu yarn. It may thu- be accepted that the balance 
of production over the deniatnls of the Indian mills is available for the 
foreign markets. 

Exports. — Duriii;! the past seven years the following were the 
“xpoits ill cwts. and rupee values : — 19iK)-l. 3.575,703 cwt. and Rs. 
10.12.74.<K)7 : 1901-2, 5.7(H>.ul4 cwt. and Rs. 4.42.60.933 ; 1902-3, 
6.644.806 cwt. and Rs. 14.75.71,981 ; 1903-4. 7. 931.075 cwt. and Rs. 
24.37,61.464 ; 1964-5, 5.657.743 cwt. and Rs. 17.43,46.872 ; 1905-6, 
7,399,534 cwt. and Rs. 21.34.15.195; and 1906-7. 7.460.839 cwt. and R-- 
21.94,84,609. These ligures thus show an average valuation of close on 
fifteen crores of rupees ; and if we assume an eiiual valuation for the 
share of the crop retained (well under the mark), the total value of the 
cotton raised in Imlia would not be far -In.irt of thirty <Tore.s, or say 
£20,(.KX),tM_Kj. 

Lon- Grade. — Reference has alreadv beiui made to the deuencratiou 
that has taken place in the staple urown in India. The cultivators have 
allowed themselves to be driven into the production of an inferior .staple 
or thev have deliberatelv selected to grow that i lass of cotton. If the 
manufacturer would pav no more for a long than for a short staple, 
the Indian cultivators naturally souL'ht out the plant that could give 
them the highest and most profitable tdeld. It is not surpri.sing, 
therefore, that within the past thirtv vears or so the fine long-staple<i 
cottons of India — the cottuii.s that at one time were much admired and 
found a ready sale in Europe — have gradually disappeared, and that 
iiderior but highly productive, earlv ripeniui: and hardy races have taken 
their ji!ace-> (or are rapiillv doinu .son But the change that has come 
over the cotton imlustry mav be spoken of as a con>e<iueni e of various 
Uifliieiiip.;. 'pijp Indian mills haviiiir at hand an inferior .-taple, con- 
' •■iiTrated their attention on low-count varus and inferior piece goods. 

.suc( eyeful were thev that iu a remarkablv short time they closed the 
Inilian doors to imported good.s of that class. England, on the other 
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hand, went in for long-staple cotton.s in order to proiluce high-grade 
goods. She found these in the United States, and thus gradually closed 
her doors against the short-staple cottons of India. But that inferior 
yarns might come to be refused both in India and China seems never 
to have been contemplated, vet it may now be affirmed that the future 
prosperity of the Indian cotton industry will turn very largely on whether 
or not the Indian cultivator can produce cotton superior and cleaner to 
that presently grown. With better-grade cotton it may in all fairness 
be said that it can be but a question of time when the Indian mills will 
claim a steadily increasing proportion of the supply of higher-count goods 
not only to India but perhaps to the world. 

MANUFACTURES.— Local Trade in Yarn. — The PEnDrCTIOK of yarn 
by the Indian mills (British and Native) has progressed steadily, but not 
phenomenally. The outturn (including Native States) in 1895-6 came 
to 432 million lb. ; in 1900-1 it fell to 352 million ; in 1902-3 rose to 575 
million ; in 1904-5 stood at 578 million ; and in 1905-6 at 655 million lb., 
with in addition 25 million lb. produced by the mills located in the Native 
States. Of the amount for 1904-5, Bombay Presidency claimed as its share 
422 million lb., being followed by Bengal with 33 million, Madras, 30 
million, the United Provinces. 27 million, the Panjab. 11 million, and 
lastly by the Native States with 22J million lb. Of the total production 
in 1904-5 about 110 million lb. in the British districts and 4 million in 
the Native States were in higher counts, that is to say. qualities above 
20’ .s. This was about 10 million lb. in e.vcess of 1903-4. and 43 million 
in excess of 190<)-1. One of the most significant features of the modern 
traffic in Indian cotton manufactures is this increase of the outturn m 
the higher-count yarn, for which a fair amount of foreign raw cotton is 
being imported, and recently an increa.sing local production. In 1904-i>' 
192,544 cwt. of cotton were obtained from the Lmited Kingdom, Germany, 
Egypt and the United States, etc., and in 1905-6 this supply stood at 
16i,476 cwt. The production of counts in 1904-5 was 51 million lb. m 
excess of that of 1899-1900. Attention has been drawn (in the Review of 
Trade) to the fact that the imports of high-count yams have been almost in 
the inverse ratio to the expansion of the exports of Indian-produced yams 
of that class (30’s and over). By way of contrast with this prosperous 
Indian industry, it may be pointed out that the weight of twist and vam 
imported in 1888-9 was 52J million lb. ; in 1898-9 it stood at 45 ^ million, 
in 1903-4 at only 28 million ; though it rose again in 1905-6 to 45| million 
Indian Yarn. — WTth regard to the EXPORT.'^ of Indian twists and f®™®' 
in 1376-7 these stood at close on 8 million lb., valued at 36| lakhs o^ 
rupees : in 1903-4, at 252J million lb., valued at about 9 crores o- 
rupees (£6,000,000) ; in 1905-6 at 2974 million lb., valued at over 
12 crores (£8,000.000); and in 1906-7 at 24.3| million lb., v'alued at 10 crore- 
(£6,931,021). Deducting these exports from the above-mentioned to a^ 
production of yarn at the Indian mills, in 1903-4 there remained •. 
million lb. plus the foreign imports of. say*. 28 million lb. of yams, etc.. 
the amount to be worked up by the Indian power and hand looms . an 
1905-6 about 357| million lb. plus the foreign imports, ffiz. 45| p 

Piece Goods. — The w'oven goods produced bv the Indian nulls t® 
to 95 million lb. in 1899-1900 ; 117 million lb. in‘l902-3 ; 131 
in 1903—4 ; 152 million lb. in 1904-5 : and 156 million Ib^ in 1 
with in addition 7 million lb. turned out by mills in Native states. 
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manufactures are mainly arey uudeaclieil ; to be more exact, an average of 
about 83 per rent, are of that nature (126 million lb. out of the total 156 
in 1905-6). The proportion of hioher-da^® gooTs varies in the different 
prodnees ; in 1903—1 Madras showed 64 per < eiit.. the Central Province- 
's per cent., ami Bombay IT per cent, ot their manufacture- as white 
and coloured goods, hosiery, etc. It seems probable that the grev gooils 
represent about four yards to the lb. in weight, -o that in 1902-3 approxi- 
mately 386 million yards of grev goods were produceil hr the Indian mills, 
435 million in 1903-4, 524 million in 1904—5. and 540 million yard- in 
1905-6 : while approximatelv 80 million vards of coloureil. etc., were 
produced in 1902-3, ItKl million in 19IJ3-4, 108 million in 19ti4-5. and 
112 million in 1905-6. The goods turned out at the Indian null- are 
i.IttlY — described as chadars. dhutis (or dhotis), drills, jaconets. madupoHams. 
mulls, printers, shirtings, sheetings (T-cloths). t'lXKR i.ixiii'. — hgured, 
coloured or miscellaneous goods and hosiery. Although the home market 
is likely for many years to be of primary importance to the Indian 
mills, the exports of Indian-woven cotton goods cannot be called unim- 
portant. In I9()3-4 the exports were valued at Rs. 1.63.07.648 ; in 
1905-6 at Rs. 2.03,78.124 (= £1.358.541) ; and in 1906-7. Rs. 1.77.l7.i'86 
(= £1,181.139). 


Foreign Trade. — Turning now to the iMPnRT.s from foreign countries 
— chiefly Great Britain — a traffic which, constitutes nearly two-fifths of 
the whole imports taken by India. The trade in yarns, as already in- 
dicated, has declined. The piece goods are referred to the following chief 
groups : — Grey or Unbleached : White or Bleached : and Coloured. 
Printed or Dyed. India received in 19<i3-4. l.(>85 million: in 1904-5. 
1.210 million; m 1905-6. 1,348 million: and in 19o6-7. 1.298 inillioii 
yards of piece good^. In 1903-4. 466 million ; in 1904-5. 584 million ; 
in 1905-6. 572 million : and in 1906-7, 494 million yards of white vood-. 
In 1903-4. 481 million ; in 1904-5. 493 million ; in 1905-6. 541 imiiioi. ; 
and in 1906-7, 524 million yards of inLiirRED and printed cotton goods. 
These therefore totalled in 19t)3-4 to 2,i'i;32 million; in 19o4-5 to 2.2'i> 
million; in 1905-6 to 2.463 million : and in 1906-7. 2,318 million y.ird^ ; 
and the re-exports from these were in 19<>3-4. 66 million ; in 19l4-5. 63 
million ; in 1905-6. 67 million : and in 19i>6-7. 61 million v.ird-, thii- 
leaving in 1903-4. 1.966 million yards available for India ; in 1904-5. 2.225 
million; in 1905-6. 2.396 million: and in 19i)6-7. 2.257 million yard-. 

Adding together the estimates of grev and coloured goods given above 
as the production of the Indian mills, we obtain the following ; — 466 mil- 
lions yards in 19<i2-3 ; 535 million in 1903-4; 632 million in 1904-5; 
and 648 million ill 1905-6. Deducting from these the exports to foreign 
countries, viz. 69 million yards in 1902-3, 75 million in 1903-4. 87 million 
in 1904—5, and 91 million in 1905-6. we arrive at 397, 460. 545 and 547 
million yards respectively available for India ; and adding these sums to 
the total imports also mentioned above, the sraiid totals become 2. 44.1, 
*>126, 2,833, and 3.016 million yards as the net Indian supplies for the years 
m question. This, in a population of 3(X> million*, allows each person to 
get about eight to ten yards per annum. It would thus seem that while 
he Indian nulls are spinning very largely for China and other foreign 
markets, the looms are far more concerned with the home than any foreiun 
markets. Hence but for the exports of raw cotton and the existence of 
Power-loom iuir;.>, the Iiuliaii area of cotton cultivation would be reduced 


['ableTcUed. 


\Uu;.ce an-i 
Toloure 1. 
rioiierv. 


Exports of 

Indian 

Goods. 


Imports, 

Foreign. 


Uoilae of r .p 
ladian M 3 


623 


GREWIA 

Fishing-rods 


GRAPHITE AXl) BLACKLEAL) 


The Future. 


D.E.P., 
vi., pt. i., 
92-4. 

Plumhago . 


I’ro'-tuction. 




D.E.P., 
iv., 177-84. 


Fl‘>re. 


Timbpr. 


FruitP, 


to about oue-ijU.iiTor it' present extent. Tb.it to say, one-half the total 
pro'luctioii 1 ' expoiteii raw ami oiie-nuaiter lu the iorm of yarn, thus 
leavinc: oiie-yuarter to meet the exiiting loca! clemaiiJs. The great feature 
of the future may be saiil to be the extent to which Indian manufactures 
of piece goocE may curtail the import., from foreign countries, just as the 
pidiluction of varii has mo't ceitainiy curtailed imports of yam from 
ioreign countries into India. 

ICf. llilbnrn. Or. Cumtn , IslU. i . -ITU-S'l : Royie. C'lH. and Comm, of Cotton 
in India, IS.tl, (li-Sl ; Medheott, ' Hnndhool: n-jr Boivinl. 1S02 ; Beaufort, 

Indian Cotton Stat., ISSU : also India o Tradi nt Cotton Coods and Yams, in 
Indn..t. Quart. B' r., ISOi ; Brooks. Cotton, itr . Is'.tS. ;i40-3.‘>4 : Imp. Gaz. lii., 202-3, 
2sl_2: Ri^pt. ol iht ,.r Comm. Btm/.. 1003 ; Austin, Cotton Trade of 

the Vnited Gtatrs and fl- V,'oilii'.<i Cotton .'tap/Ci and Tradr. 1900; Watkins, 
The Ctao-n Co'ton Crojis, in [’.s' Dopt. .A. iro .'■tat. Bull. 1904, Xo. 28; 1905, 
No. 34; Tito Codon. Indm'tri/, Tariff t'oinm. Rept., .June 0. 190,5.] 

GRAPHITE ; Ball. Mmi. Econ. (ieol Ind., iii.. 50-6 ; Holland, 
Mem. Geol. Surr. Jud., ItWHj, xxxiii., 1-6 ; 1901. xxx., 174 ; Eec. Geol. Sun. 
Ind.. 1905, xxxii., pt. 1,51. Graphite consists almost entirely of pure carbon 
tvith a small proportion ot iron. It is known aUo as Blacklead and Plum- 
bago from its appearance, thouuh lead does not enter into its composition. 

A full account of the \-anous localities wliere graphite lias been m 

India. Id given in thv D^ctionar;/, t»ut thtuiirli Tlie>e are lairly numerous and scattered 
over a wide area, it i-? only in the State <*t' Travancore that any progress in graphite 
raming luw heeii nuidr*. Pr'*'‘peeTing aKi* been attempted m^the Goda\an 
di'^triut. .Madra-; Pr^-idem-v. and in tli^ Ruby Mine?' district of t pper Burma. 
Aceordinir to Holland, rek'uiar r^'tiirn-' were not available before 1901, but lor 
tlie period the follounn: r^M-.u-ds of production m Tra\ ancore are avail- 

ablo IIhU. •J.4'.HUoi.-. ; llHfJ. ■4..')T") tons : 1<M)3. 3,3ft4 ton^. 

Graphite is iwed cluefiy in the manufacture of pencils, crnoibles, grate an 
iron-work poU-.h. as a !uhrH-at«»r for nuichinery. in electrotyping, in the facing 
of moulds, etc., etc. In India tlie native mineral appears tu be but occasiona y 
utilised, and then only lor dishing jiottery. 

GREWIA, Linn. : Fl. Br. Ind., i., 383-93 ; Gamble, Man. Ind. 
Timls.. 19u2, 108-12: Duthie, Fl. U fjptr Gamj. Plain, 1903, 109-17; Pram, 
Benij. PL, i., 281-4 ; Tili.4ce.4;. A genus of plauts which contains about 
60 species, 12 only being trees, the rest shrubs or climbers. Of these 
are natives of India. . , , . 

The species of aie of little economic importance apart from ® 

that the inner bark of most species yiehls a Fibre, used in the manufacture o 

and •sometimes of paper. Some have a toiioh and close-grained wood, 

tor pcirpo^es whore elasticity and strength are required. Accordingly gp^^r 

article.s manufactured i»f tlie-e woods are banghy-poles, bows, 

handle.- and the like. Dr. Bulie, in an article in The Fi-^hiH'j Gazette., 

in Imi For.. ls*»7, xxni.. I4Sh remark.s that the wotal of three species, 

. o. filitp/ofitt and should make excellent material 

rods. The fruits of many of the species are edible. The most importam 
t,i. Linn., the phalsa^ shukri, dahmni ; wild in Central an 

India, euitivated elbewliere. iw. WfiMtim. Royie, the dharaan ihiTf to 
planted Irom Hazara and the Panjab bait Range to Sikkira at 
h,000 feet. isi.npiKtHiti/aiitf.Roxb.. the biuly pastui/'aniie. jfahl.' 

Himalaya, from the Indus to Nepal, ascendinc to (5,b00 feet. €<r. ‘Vepal, 

the phar^Oy khesla, etc.; Sub-Himalayan tract from the Jumna 
ascending to 4,000 feet. ; Central and South India ; C Burma ; in 

of Ceylon. <». refttittt. Wail, the tlhatiiHU. sealposra, etc. ^ p ^ Gafflblf't 
the Sid>-Himalayan tract from Dehra Dun to Assam; according^ X)oilg^» 
common in S'il and -iinilar forests. [C'f. Phnrmacoq. Ind . iS!10. i . *• • 

VBtfid Fibre PL of the World. IS!>7, 187; Woodrow. Gard. in i * 

Agrt. Ledg., 1001, No. *», 21:* ; Firruinger, Man. Gard. ImL, 1904, -S’ ^ J 
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GUIZOTIA ABYSSINICA, Cum. ; FI. Br. Ind., iii., 308 ; D.E.P,, 
Woodrow, Gard. in Ind., 1899, 365 ; Mollison, Handbook Ind. Agri., 1901, iw., 18 &- 8 . 
iii., 101-2; Rec. Bot. Surv. Ind., 1902, ii., 91; iii., 229; Prain, fiewgr. Niger Seed. 
Plants. 1903, i., 614; Cooke, FI. Pres. Bomb., 1904, ii., 66; Composite. 

Niger Seed and Oil. Tlie kdld-til, siirguja. rdmt'd, kernani. khurdsni, ulisi, 
vaksulu, huchchellu, gurellu, etc. A native of tropical Africa, but cul- 
tivated as an oil-seed here and there in most of the provinces of India. 

It is a kharif crop, sown from June to August and harvested in November Cultiva- 
or December. Rough and rocky laterite or light sandy soil is generally tion. 
chosen, and the preparation of the land is very simple. Two ploughings before 
sowing are sufficient, and manure is not necessary. The seed is drilled in rows 
11 to 13 inches apart, and 4 to 6 lb. per acre is held to be a sufficient seed rate. 

It is more commonly grown alone, but is sometimes accompanied by a pulse- 
crop. In Bengal a considerable portion of land is under this crop, especially in 
Chota Nagpur Division, but unfortunately the seed is returned in the AgricuU 

I’tral Statistics under the general heading of '' Other Oil Seeds.” of which there 
are usually 500,000 acres, with 150,000 of these in Chota Nagpur. The “ Others ” 
are over and above linseed, rape, til. so that a fair proportion must be nigei . 

In iladras linseed and til (semuttiitti) are separately returned, but a much larger 
area than both these put together is usually devoted to “ Other Oil Seeds.” In 
11104-,) the ■* Others ” came to 1,018,483 acres, of which 280.509 are in 
South .Ajcot ; 111,594 in Anantapur; 02,401 in Cuddapah ; 84,810 in Bellary; 

71,3.'il in Karnul; 56,730 in Trichinopoly : 51.909 in Tanjore ; and 47,215 in 
North Arcot, with lesser areas in the other districts. It is impossible to discover 
the exact proportions of these area.s devoted to niger, but they must be consider- 
ahle. In the United Provinces the acreage of ” Other Oil Seeds ” was in 1904-5, 

113,731, and m the Central Provinces the corresponding figure was 314,710, 
ci both ot which a certain proportion would have been niger seed. Bombay is 
the only prot ince that appears to give separate returns for the acreage of this 
oil seed. In 190.5-0 (accorcbng to the Season and Crop Report) the total land 
used for it was 109,803 acres, of which Nasik had 08,940; Poona 22,843; -Ahmed- 
nagar 14.764; Satara 10,020; Bijapur 7.900; and Ratnagin 7.147 acres, etc. 

Rice {Slysore Oaz., 1897. i.. 123) gives an account of the niger seed in the various 
districts ot Mysore, which the reader should consult. 

When the crop is ripe it is cut near the root and stacked for eight days. It H-irvest. 
is then exposed for two or three days in the sun. then the seed beaten out with a 
Slick and separated from fragments of the plant by a fan. The greater p.irt is 
sold to the oil-makers for expression of the oil, the yield of which is about 35 per 
cent, of the weight of the seed. But the seed dries quickly and in England 
yields only about 10 gallons of oil per ejuarter of seed, while rape seed yields Yield of Oil. 

'-’0 gallons. The oil is pale yellow or orange in colour with little odour and sweet 
taste, more limpid than rape oil, with a specific gravity of 0-924 to (j-928. In 
its ilrying properties it ranks between cotton and linseed oil. For making paints, 
lubricating and lighting, this oil is useful, and in many parts of India is employed 
in cookery and for anointing the body ; it is also frequently used as an iwlulterant Cses. 
tor more valuable oils. It is said to lie useful in casi-s of fracture and dislocation 
ot bones among cattle. The oil-cake is highly appreciated in some parts of ou-c.ike. 

•he country as a cattle food. In the English market the value of the oil is about 
3 1 9. per quarter. The production of this oil crop has suffered in recent years, 
i.ke that of most other oils, through the reni.irkable expansion of the traffic in 
kerosene and other mineral oils and the b\'-products of these illuminants and 
lubricants. [Cf. Ba.su, .I^ri. Lohardaga. 1890. pt. i., 70; Pharmcog. Ind., 1891, 

''-.269-71 ; Agri. Ledg., 1895. No. 24, 502 ; Hurst. Lubricat. Oils, Fats, etc.. 1890, 

^'1*: Agri. Lcdg.. 1890, No. 28. 280: 1899. No. 1-2. 121. 144; 1901, 304; Settl. 
r'ept. Belul hist. Cent. Prov., 1901, 31 : Wright and Mitchell. Oils, Fat.s, etc., 

R"'3. 497 ; Imp. Inst. Tech. Repts.. 1903. 1-28: Agri. Ledg., 1903, No. 7, 171; 

Rana'isek, Micro. Tech. Prod (Winton and Barber, transk), 375.] 

GUTTA-PERCHA. — Since Gutta-percha can hardly be character- U.E.P., 

''pd as an Indian product, it will be dealt with here very briefly. It is 104 - 8 . 
tilt commercial name for the inspissated milky sap of several plants of 
"liich nearly all (or at least all the important ones) belong to the natural 
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order Sapotace.®. The word - gutta-percha ” is of Malayan origin : it 
signifies the gum or gutta or getah of the tree known as -per 'cha : according 
to some writers vercha is also the ancient name of Sumatra, so that getah- 
pcrcka would denote the gutta of Sumatra. And the true gum is to-dav 
almost exclusively a Malayan product. As it reaches the market gutta- 
percha is, however, largely adulterated. There are high- and low-priced 
qualities as well as substances that more or less resemble gutta-percha, 
but which are adulterants rather than grades of guttah. The present 
article deals with hoth the pure gutta-percha and its substitutes. 

Gutta-percha first definitely appeared in Europe iu 1815, and the 
discovery soon thereafter of its varied utilisations caused an immense de- 
mand. Dr. W. Montgomerie read a paper on it before the Society of Arts, 
Loudon, from which date it became a regular article of trade. It is ex- 
tensively employed in coating telegraphic cables, owing to its being a perfect 
insulator, while it is able to withstand in a remarkable degree e.xposure to 
varying atmospheric conditions. It keeps good for ten years, if exposed 
to the open air : 20 years, if protected in tubes ; hut 20 years, when sub- 
merged, have no appreciable effect upon it. Under the action of light, 
heat and air it slowly oxidises, becomes converted into a brittle resin 
soluble iu hot alcohol. Chemically gutta-percha is almost identical with 
india-rubber (which see, pp. 617-60). It differs physically, being tough 
and inelastic. Since the date gutta-percha was made known to Europe 
perhaps no substance has developed more rapidly, and with india-rubber 
its uses may be said to be so many and so important as to make these two 
substances perfectly indispensable to commerce. 

Trade . — The immense demand has caused an e.xtended inquiry all over 
the globe with the view of expanding the area of supply or of discovering 
useful substitutes. During the past seven years the imports of the United 
Kingdom alone have been : — 1900, 126,059 cwt., £1,686,568 ; 1901. 
88,438 cwt., £1,382,616 ; 1902, 83.889 cwt., £1,150,902 ; 1903, 16,111 cwt., 
£587,712; 1901, 27,288 cwt., £288,5.35; 1905, 15,131 cwT., £361,175: 
1906, 53,271 cwt., £489,280. Of these quantities the Straits Settlements 
supplied from one-half to three-fourths of the total, but it w'ould seem a< 
if the supply from the Straits was decreasing while that from \ eiiezuela 
from British Guiana and from the Netherlands was expanding. It niu-t 
not, however, be forgotten that a fairlv large proportion of these import- 
are in gutta-percha substitutes, chiefly Batata. Burn-Murdoch (/««■ 
For.. 1905. XXXI.. 309-20) has contributed useful particulars regardmi- 
the extraction, purification, properties, prices and traffic in gutta-percha, 
also a -itatement of the exports from Siiiuaporo from 1886 to 19ti3. 

[C/. Sully, ObKcrv. on the Prep. Caoutehotic, inJourn. Roy. -ts. S'oc., 
art. 2, y-l3 : James Collins, Journ. Soc. Arts, ISSo, xxxiii., 7S4 : Burck, 

Bot. de la Outta-percha. A}in. .Jnrd. Bot. Buitz , 1S85, l-SO ; Fergcu-ion. 
rubber and Guttn-pircha, 1SS7 : Planchon, Prorf«(f« des 1SS8 ; Jac'se-- 

romni. Bot. IDth Cent., 18i)0. 27: Keif Bull., 18!)1. 231-9; Chapel. c aW 

chouc et la Gutta-Percha. 1892; Henze. Les. PI. Indust.. 189.5, iv.. ; tm- 

For., 1891,, XX., 22.5-(i ; 1898, xxiv.. ,3S4-.3 ; pbac-k. Gutta Percha. CanW I* 
(delivered before Soc. Art.-.). 1897 ; Collett, Etudes sur la Gutta-Percha 
dale, 1902; JunielU'. Lfs PL a Onoutt'kouc et n Outtn, 1898; 1903, 

Lecotnte. Les Arbres i Gutta-Percha, 1899 ; Sadebeck. Die Kulturgeu'. aer i - ■ 
Kolon., 1899. 281. etc., etc: Clrelut, Oria. Bot des Caoutchoucs et ^uutta- err 

1899 ; Ridley, Gutta Per-ha. Ann. Bot. Gdns. Singapore, 1899 ; 

Trop. Aqrik., 19U0. ii.. 724-H ; Hill. Eept. For. Admin. Fed. 

1900 : Cat. des PI. Econ. i>our les Colon.. L’Hort. Colon., 1900. 28-30; - ' ^ 

Burmese Rubber-yielding PI, in Ind. For., 1901, x.xvii., 7-5-9t} ; Warburg, 
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PI. d Caoutchouc et leur Culture, 1902 ; Etudes ('oloniales. June 1902 ; Ecpf. 
Govt. Bot. Gdns. Penang, 1902 ; Imp. Inst Dull., 1903. Xo. 1 ; Romt)ursrh, Les 
PI. Caoutchouc et Gutta-percha, 1903 ; Bull. Btrait.s and Fed. Mcdag States. 1903. ii., 
226. 312, 367; Gamble, 6-'u«a Percha Trees of the Maltig Peninsula, Knr Bull.. 
1907, 109-21 : Tscliircli, Die Harze und die Harzbehdlter, 1906. li., 803-9SS ; 
Kew Mus. Guide. 1907. 138-9.] 

A feature of the gutta-percha trade in which India is much interested 
is the possibility of some method being discovered by which the milky 
juices of certain abundant plants might be transformed into useful 
substitutes. The following may be given as the gutta-percha-yielding 
plants, as also those that it would seem desirable should iu future be 
experimented with as gutta substitutes ; — 

Achras Sapota, Linn . S.cpot.cce.e. The Sapota or Sapodill.i tree. T.s 
largely eultiv.ited in Bengal for its fruit ; yields the Jlexie.in Cliiele-guin. [t ’. 
Journ. Agri.-Hort. .Soc. Ind., 1844. iii., 14. ; Juinelle, l.c., 190.5. .721-3.] 

Alstoiiiascholaris, Br. (seep. 60); Apocvx.vCE.t;. The chatu-an; is believed 
to be the source of guttapulei of Singapore. Hooper {Rcpt. Labor. Itvl. Mm , 
1905-6, 29) found the latex to contain 45‘1 in.sol., 41-8 ream and 13-1 ash. [It. 
Jlanson, l.c. 82.] . ,, , j « 

Bassia Mottleyana, Oe Vnese . S.vpotace.e. A tree ot Malacca and Borneo 
knotra as the kotian. The milk of this tree is regarded as an inferior qiiahty 
of gutta-percha. Hooper (l.c.. 190.7-6, 27) says three samples of the milk of 
B. tati/otia from Hushaiigabad showed on the average 48’1> tfutta, 38‘8 resm and 
12-3 per cent. ash. It was light grey, plastic, but the yield per tree sma 1. A 
sample from Tinnevelly of B. longGoiia afforded 22-6 gutta, 02-7 resin and 14- 1 
per cent, ash (see pp, 110-20), -v - * 

Calotropis gigantea and C. procera, R. 8r (see pp. lOo-h); Asclepi.vde.e 
T he madar or akanda, abundant bashes all over India, have often been suggested 
as capable of affording a limitle&s quantity of milky sap. Whether that could 
be utilised protitablv has not been definitely ascertained. Over the greater par 
of the Upper. Western and Central Provinces of India they cover many thousand 
square miles of waste land, and the utilisation of that herbage would be oimnmte 
value to the people. [Cf. Manson, i.c. 87.] 

Euphorbia neriifolia, Lmn . Ecphorbiace-e (see p. 530). 

E. Royleana, Boas (<ee p. 531). 


E. Urucalli, Lmn. (see p. 531). *. 

E. trigona, Haivonh— the katti-mandu. This shrub yields the cement 
kattiTTuindu. often spoken of in connecthm with South India and the ileccaii. 
It was .speeiallv recommended by Sir Walter Elliot in 1S51. 

Mimusops kauki, Lirn. , FL Br. Ind.. ui., 540; S.vrox.u e.e. Is do-ely 
allied to if distinct from u. Gaettn , /. — a tree native m (.ruian.v, 

Honduru- and Brazil which affords a uiim that is one of the be-t substitutes tor 
j^ntta-percha (Jnmelie. Ic.. P.Md. 403-517) Xo effort appear-^ to ha%e been 
tnade to di^roNer wliether any of tia* Indian s].ocies might simil.u'ly bt* "l value. 
Other Species are ft. L-nn — the Dortan to 51<vl>iy I oriiiisula , W. 

*»»♦♦•£,/! Wigm — Soutli India: and n. Roxb . — Deccan and (.e>lon. 

But Gamble (l.c. 117) says that neither w. nor .w. ficra/;* are in India 

known to yield eutta-percha. fU/. 5Ianson, l.c. <8.] 

Palaquium eliipticum, Btigi.. Pfifinztnr., ly., i., 135; Bct.'^mt clupuca, : 


gutta-pcrch.1. which is .•..Uccted by tapping the liMug treci, (iambic .ukU. " but 
altivmgh this subat.ince can be utih.seil fur cvaterproofing anil cement it is nut a 


cuniplete substitute for the proper artiele.' 

P. Gutta, Sens, m Ann. .lord. Buit-... 1885, v . 40 ; D.chopsm Gutta, B, nth. 
•k Hook, t. in Gen PI. u., 6.78; Gami.ie, l.c. 113-21. A tree ot tlie 
Settlements anil Malay .Vrcjiipehigo, wliere it i.s known as an rah (m lerak). 

mato bnlam lemhaga [or nbtng) ui Sinnatr.i. ami is the sotu-c- of the finer cr.ides of 
the gutta-perclid of coimnerce. But there would appear to ho many qualities ut 
the gutta obtained from thi' plant, .s.ane of whicti are apparently the produce 
of distinct varieties, others tiie results ot different rnetliods of preparation, and 
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still others indicate varying degrees of adulteration. For example the taban 
merah (according to Bum-Murdoch — the most recent writer) is i*. ohiougifitiium} 
taban chaier is Patn<iitiunk ,• taban puteh is i*. putftuiatunt and taban baikia 
p. ftp. The taban puteh is much inferior to the others. On the other htiud, while 
j». obiontfifoiiunt, Burck, is but a v'ariety of J*. still by certain writers it 

is held to be a distinct species and to yield the taban sutra of Perak, 

Gamble {Man. Ind, Timbs., 445) says, “ The method of collection, usually 
employed by the Natives of the Malay Peninsula, is very simple but very wwtefuL 
The tree is felled, and either the bark is stripped off altogether or rings are cut 
at intervals of about a foot. The sap that oozes out is then collected, put in a 
pot and boiled with a little water, which prev^ents its hardening afterwards when 
exposed to the air. It is then nm into moulds. The trees usually chosen are 
those of about thirty to thirty-five j^ears old, and each tree gives 2 to 3 lb. of 
gutta. Such a system is naturally a wasteful one, and if regularly continued 
without any arrangements for reproduction would probalily lead to the exhaustion 
of the supply, so that it is satisfactory that French experts are said to have dis- 
covered that the gutta-percha can be obtained from the leaves without felling 
the tree. However this may be, there is little doubt of the value of the product, 
and that if it is to be regularly produced the tree must be grown in plantation 
and systematically worked.” 

P. polyanthuni, Engi., Pflanzenr.^ iv’., i., 135: Isonandra polyantha, Kun: 
Diachopais polyantha, Benth. d? Hook., Gen. PI., ii., 658. A moderate-sized 
tree of Cachar, Chittagong, Arakaii and Pegu. This is the tali, sill-kurta, 
thainban, etc. Kurz says it yields a good quality of gutta-percha and in large 
quantity. [Cf. P. obovatum, King and Gamble, in Hooper. Eept. Labor. Ind. 
Slua., 1905-6, 27.] 

13. Payena lucida, >*. DC. . Isonandra polyandra. Wight, Ic.. t , 1589 : El. Br. 
Ind., in., 547; Gamble, Man. Ind. Timbs., 449; Sapotace-E. The dolu-kurta 
of Cachar is an evergreen tree of Assam. Tenasserim and the Straits Settlements. 
p. Hainffat/i. C'arkf. a tree of Penang and Malacca. Both these trees afford gutta- 
percha : tlie last meutione<l, according to Mningay, abounds in that substance. 

P. Leerii, Bu>ck, Rapport Gutta, 1884; also Grig. Bot. de Ici Gutta-percha, ia 
Ann. Jard. Bot. Buitz., 1885, v., 50. pi. viii. ; P. Leerii. Engler, Pfianzenr., 1889, 
iv'., pt. i., 133, with plate. Kurz rightly transferred Kertophorus Leerh, Haask., 
to Pai/vtta (Journ. A-s. Soc. Bang., 1871. xl.. 69). but his Biumese plant is appap 
ently a different species from that of Malacca. Sumatra, Borneo, Banka and 
Amboina, to which the name p. strictly speaking belongs. Kurz accord- 

ingly would seem to have desired to correct his mistake when (in Journ. 5oc. 
Bang., xlvi., 230) he subsequently gave the ]\Iergui plant the name P- //ff*’***- 
teJinieitra. Kurz. Hooper found that the Burmese plant contains 59‘9 per cenu 
gutta and 39*6 per cent resin, f*. i.eerii proper yields the sundek of Perak and 
the niato halam haringin (or aoendi) of Sumatra — a trade quality of gutta-percha. 
\Cf. Jumelle, l.c., 1903, 486—92 ; Hooper, Kept. Labor. Ind. Mua., 1905-6. 27-8. 
Mason, l.c. 78.] 
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H 

HEMIDESMUS INDICUS, Br. ; FI. Br. Ind.. iv., 5 ; Pram, 
Beng. Plants, 190;5. ii., 686 ; Cooke, FI. Pres. Bomb., 19U1, ii., 116 : As- 
CLEPiADE.i. Imlian (or country) Sarsaparilla; anantamid {anantvet], 
mayrabu, swjandi paid, nannari, uparsdra ; suVicd (Saiiskr.). A clirabi^ 
plant of North India, from Banda to Oudh and Sikkim, and southwara 
to Travancore and Ceylon. 

The root has long been employed in Xative medicine. Garcia de Orta ( • 

Coll, xhi. ; also in Ball, Proc. Roy. Ir. Acad., l«9l>, 3r(l. ser.. i., tiSli) 
thorny climber which resembles the pomegranate, from tlie wood, bark ana 
of which a drug is obtained. Ball regards that passage as pos.sibly * 

Memirfe.iiiii'). but is it not rather ? The root is supposed P” , 

properties allied to those of sarsaparilla, and from 1804 has “iticin 

the British Pharmacopteia. It is prescribed usuallv in the 1*”'™ 
is demulcent, alterative and diuretic. Sometimes the whole plant i.s po ^ 
and a congee made with rn-e. or an infusion prepared of the pitied lea' 
Indian commerce anantamiil is found in the form of little bundles, ahic 
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of the entire roots of one or more plants, tied up with a portion of tlie stem. 
Anantamvl costs 0 to 8 annas per lb., and in Europe appears to sell at Gd. to 
2^. per lb. \Cf. Pharmacog. Ind., 1891, ii., 446-9; De Silva, Indiq. Food Prod., Tro'p., 
Agrist.f 1891-2, xi., 520-1; Waring. Baz.^^Ied., 1897, 72-3; Dutt' Mat. Med. 
Hind.y 1900, 195-6 ; Rept. Cent. Indig. Drugs Comm., 1901, i., 124, 153 ; Rec. 
Bot, Surv /nd. (many passages) ; White and Humphrey, PAarmacop., 1901,224.] 


HIBISCUS, MeeUk,: FI Br. Ind., i., 334-44; Cooke. FL Pres. 
Bomb., 1901, ii., 104-14: Duthie, FL Upper Gang. Plain, 1903, 87-93 ; 
Prain, Beng. Plants,!., 262-9 ; ^Xiesuer, Die Rohst.des Pflanzenr., 1903, ii., 
221-2 ; Malvace.t:. A genus of herbs, shrubs or trees, which embraces 
about 150 species. Some 33 are indigenous to India and several others liave 
been introduced, and are now cultivate<l widely. Many are of consider- 
able economic value, one an important vegetable, and another produces 
a fibre that is extensively used as a substitute both for hemp and jute. 

H. Abeimoschus, Lmn .• Rec. Bot. Surv. Ind., lu., 178. The 5lusk Mallow, 
mushk-ddnd, kalkastari, knaturi-hhendi, lata kaaturihi, etc. A herbaceous bush, 
common throughout the hotter parts of India. It yields a fibre which occupies 
a high place among those of the jute type. The seeds afford an odorous principle 
employed in perfumery as a substitute for musk. In European trade they 
are knowm as !> A\rHHEiTK By the Natives of Northern India they are 

employed medicinallv. Their value varies from about 4d. to per lb. [C/. 
Pkarmacog. Ind., 1890, i.. 209-10; Agri. Ledg., 1896, No. 6. 29-31 : 1898, No. 15, 
505; Mukerji, Handbook Ind. Agri., 1901, 329—30; Schiimnel & Co., Semi.- 
inn. Rept. Oct. 1902, 9.] 

ficulneus, Lmn Rec. Bot. Sure. Ind., iii., 28, 178. The ban dhenras, jangli 
hhindi, kapaaiya, dula, etc. A prickly herbaceous annual, indigenous in the 
hotter parts of India, from the Panjab and Bengal to South India and Ceylon. 
The stem yields a long, glossy, white and strong fibre, useful for twin© and light 
cordage. 

H, rosa-sinensls, Um.; Woodrow, Man. of Gard., 1899, 179: Firminger, 
Man. Gard. Ind. (ed, Cameron), 651 ; Rec. Bot. Surv. Ind., ii.. 40, 84 ; iii., 179. 
The Shoe Flower, jdsut, juwa, joba, jdsavanda, etc. An ornamental shrub, 
tiative of China, but found in most gardens in the plains of India. The bark 
yiel^ a fibre. The flowers are said to produce a purple dye. and are also used 
m Native medicine. The roots are employed in Mysore in certain cattle diseases 
{Joum. Bomb. Nat Hist. Soc., 1892-3, vii., 512-5). 

H. Sabdariffa, Lmn. ■■ Woodrow, Lc. 183 ; Rec. Bot. Surv. Ind., ii., 40, 84 ; 
hi., 28, 179 ; Firminger, Lc. 288. The Rozolle or Red Sorrel of the West Indies, 
mesta, patwa, Idl ambdri, kempu, etc. A small elegant shrub, widely cultivated 
throughout the hotter parts of India and Ceylon. The st^ds are sown about the 
end of May, and the plants put out in the ground at a distance of 4 feet 
“Ora each other. The gathering may be made in November or December in 
Bengal, but rather earlier in the upper provinces. It seems to thriv'e best in 
the damp climate of Lower India and cannot be cultivated on the hills. 

The stems yield a strong, silky fibre, the Rozelle Hemp of commerce, obtained 
6y retting the twigs when in flower. Die see<ls are used in medicine, and have 
demulcent, diuretic and tonic properties. The fruit, or rather fleshy calyx, is a 
valuable antiscorbutic, largely eaten in the form of jellies, chutnies and other 
preserves. The leaves are eaten as salad and in Native curries. {Cf. Pharmacog. 

i., 212; Dodge, Useful Fibre Plants of the World, 1897, 196; Imp. Inst. Tech, 
llepts., 1903, 96.] 

H* tUiaceus, Lmn.-. Gamble, Man. Ind. Timha., 1902, 87; Rec. Bot, Surv. 
ind., ii,^ 177 ^ 245, 247. etc. ; iii., 179. The hola. hanid. helli~pata, chelwa, thinhan, 
A small tree or bush of the sea-coast forests and long tidal rivers all round 
India, Burma and Ceylon. It yields a fibre of fair quality, which can be readily 
separated and does not easily rot under water. In Bengjtl it is used for making 
fcugh ropes, in the Sundribams for cordage, and in Ceylon for mats. Gamble 
that it ought to be useful for paper. Manson {Ind. For., 1905, xxxi., 
4<-o0) gives an account of experiments which have recently been made in 
Burma with this fibre as a jute substitute. He considers it would probably 
©tch about £12 per ton, if sent to market in the condition that jute usually 

629 


D.E.P., 
iv., 228-48. 


Musk 

Mallow. 


Perfumerr. 

Price. 


Fibre. 

Shoe 

Flower. 


Fibre. 

Dyo. 

Rozelle. 


Seasons, 


Fibre. 

iledicine. 

Jellv. 


Fibre. 


Paper. 

.Tute 

Substitute, 


HIBISCUS 


CANNABINUS 

Deccan Hemp 


AMBARI OR DECCAiSr HEMP 


Timber. 


appears though hbre collected m the Toungoo district of Burma and prepared 
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H. cannabinus, Linn.; Roxburgh. Trans. Soc. Arts. 1804 382- 
1800. 152 ; also Coromandel PL, ii.. 190 Eec. Bot. Sure. Ind '.. i., 9o’ 194 • 
11.. 40, 84; ui., 179: Sprague, in Kew Bull, 1908. Deccan Hemp' 
kanolt. ambari hemp, ambdn, ambndi, pidii. mesta pat, dare Icudrum, pdtsan 
sheria, pundi, fjorpi, supiddo, etc. A small herbaceous shrub, indigenous in 
Africa and introduced into India, iio\v cultivated extensively for its fibre. 

The cultivation, both as a crop and as a hedge plant, is largely carried 
on m Bombay (especially the Deccan and Karnatak), the Central Pro- 
vinces and Madras. Elsewhere to a much smaller extent— Bengal, chiefly 
C’hota Nagpur ; also here and there in the United Provinces and the Pan- 
jab. The Bombay statistical returns for 1905-6 show an area of 83,109 
acres, with 16 acres in Sind, and an average of about 90,000 acres 
annually. Rockv and laterite soils which are not suitable for jute are 
well adapted for the cultivation of ambari. It grows best on the alluvial 
soils of North Gujarat, but does also very well in medium black soils. It 
IS usually grown as a mere sprinkling among other crops, and the tillage 
is the .same as that of the crop with which it is associated, especially 
bajra and juar. In October-November the plants should be uprooted. 
Full-grov n plants which have ripened their seed furnish stronger fibre than 
if cut while in flower. The small bundles of stalks, when drv, are tied 
into large bundles and steeped in water for some ten davs. If the fibre is 
separated in the cold weather, longer steeping is required. When removed 
the bark ami fibre readily peal off in strips from the root upwards. The 
strips are then beaten with a stick and threshed in water till the clean fibre 
is separated. It is bright and glossy, but coarse and harsh. The length 
is 5 to 10 feet, and the breaking strain has been variously stated at 
115 to I90_ ib. Hanausek (Micro. Tech. Prod. (Wiiiton and Barber, 
transL), 1907. 83) gives interesting particulars of the microscopic structure 
of this fibre. 

The Deccan hemp is spoken of as similar to jute, but very much 
superior. In India a coarse sackcloth is made from it. though its chief 
utilisation is for ropes and cordage. Coarse canvas is also manufactured 
from it. and in Bengal it is emploved for all purposes for which jute is 
in demand, but being more durable it is used for fishing-nets and paper 
maiiufarture. Ambari hemp is stated to he worth about 8 lb. per rupee, 
but no statistics regarding the extent of the trade are available. 

A few years ago a fibre appeared on the London market under the 
name of Biiiilipatam jute, which there seems little doubt was Deccan hemp. 
Still more recently a new fibre from Rio de -Janeiro has been much ad- 
vertised under the name of Canhaiiio. ami this has been shown by Sprague 
to be obtained from an allied species, It. rartiafii.s. Car. (FI. Br. Ind., 
i., 335). Thus for commercial purposes both the Bimlipatam jute and 
the Canhamo hemp may be accepted as possessing the same properties as 
the fibre of H, emui((hiim.s. 

The demand for Bimlipatam jute is stated to be yearly increasing, and 
in 190.3-4 the exports to London amounted in value to two lakhs of rup««*- 
On the London market it is worth from £11 to £12 12s. Gd. pet ton. 
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Duiistan’s chemical iiivestioations into the properties of this fibre, pub- 
lished in the Imperial Institute Technical Reports, as also the further 
particulars afforded in The Aqricultural Ledijer, will be found useful and 
iiiterestinf!. Apparently the samples of Bimlipatain jute were found of 
lower value than the best Bential ]ute. In the sulisequeut investijiatious 
into this fibre it was found to be jirepari'd on an extensive scale in a factorv 
at Chittavalsa in Vizafiapatain, as also exported from Bengal to some 
extent under the name of mesta j/it. Compariny a sample of true jute 
with an authenticated sample of Deccan hemp and a jiood average speci- 
men of Bimlipatain jute, it was foiiinl that the percentage of cellulose was 
nearly the same in all three. The la--t two were superior to ordinarv jute 
in the smaller loss in mercerising and the lamer iiu rease in weight on 
nitration. The reports therefore conclude that Biinlipatani jute {i.e. 

Deccan hemp) i.s deserving of attention. 

The seeds yield a clear and limpid oil, and have been sent to England on. 
as an oil-seed. They are used in Poona as a cattle food, and the leave.s 
are eaten as a veget.xble. 

[ft. Jacob. Bontius, in Piso, Inrl, Vtri. re Xat rt Med., lii.'iS, 113 : Milburn, 
ftr. Comm , 1813, ii.. 210 ; Wissctt. Treatise on Hemp. 23 ; Pharmaroq. Ind., i., 

-’13-5; Basil, Ayri Lohardaqa, 1870, 73 ; Ketc Bull.. 1891, "204 : 1898 (add. ser., 
n ). 9, 11 ; Te.rt Journ., Oct. 1893. 1*2-3 : Bept. Ind. Hemp Druqs Comm., 1894, 

1 . SO; iii.. 107 : Ayri. Ledy.. 189fi. Xo. 11, 84-5: Xo 37, 393: 1903. Xo 11, 

'23')-44 : Dodge, I.e. 19*2 ; Jlukerji. Handbook Ind . Ayri., 1901. 304-1); Mollison, 

Tejitbook Ind. Ayri., 1901, lii., •2*27-8 : Imp. Inst. Tech. Repts., 1903. 69-71, 80-8 ; 

J"ret, Les. PI. dans L'Antiq.. eio., 1904, li.. 270; Capital. June 2*2, 1905, 1142; 

J'lly 6, 1905. 8: .Inn. Rept. Ayri. Dept, (all provinces); Board of Trade Journ., 

S'"pt. 7, 1905 (the fibre Canhamo of Rio de .Taneiro). 


H. esculentus, Linn. : Rec. Bot. Surv. Ind.. ii.. 84 ; iii., 28, 178. The 
Edible Hibiscus, Lady's Fingers; ochro ov okra, oi the West Indies, bkindi, 
dhenra.s (or dheras). rdmtnrdi. hendekai, rendaik-kaij . i/oun-padi-si. tiiidisa, 
etc. A tall herb, cultivated throughout India and naturalised in all 
tropical countries. De Candolle regard.s it as of African origin. 

It is largely cultivated bv the Natives of India as a ganlen crop for 
the sake of it.s fecit. It .should be sown from Aprd to June in nurseries, 
mid tran.splanted when about 3 inches hiuh. Weeiluig should be done 
regularly all through the perio'l of growth to keep the soil loose and open. 
.4s a field crop .successful cultivation laruelv ilepends on rich manuring 
of the soil. Two varieties, an earlv and a late, are grown in Bombay, 
o(»th being sown in .June. The acre rate of .seed varkes from 5 to 10 lb. 
•iiid the seed is sown at intervals of about a foot, ou ridges three feet apart. 
The early variety bears fruits from about August to September, while 
the late does so from the end of September to Nox'eniber. 

In Madras, the early crop is sown iii the first week of March and 
gathered in the first week of July ; the late crop is sown iii the latter part 
"t July and gathered in towards the end of December. The yield of 
ruit per acre x’aries from .5,00(4 to fi.tHiHt lb. The cost of cultivation is 
)*aid to average about Rs. 5 per acre, and the profit about Rs. 9. The 
east yields a white fibre which i.s long, silky, strong and pliant, and 
' imposed of fine individual thread.s. The breaking strain is 79 pounds 
'Ity. and 95 wet. In colour and texture it resembles hemp, and is well 
■idapted for making ropes, twine and sacking, while the residual portions 
•night be utilised for paper-making. There are no statistics of trade in 
nchro fibre *. it is apparently sold only as an adulterant of jute or of 
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U. raiiHuhiiiiis. Messrs. Ide & Christie, however, have valued samples 
obtained from Cuba at about £18 to £20 per ton, and state that it might 
even fetch more with better methods of preparation. 

The mucilage from the fruits and seeds is used in medicine as a 
demulcent. The unripe fruit is a favourite vegetable, and the more 
mature fruit is sliced, then fried and eaten in currv. In European 
cookery its mucilaginous property is taken advantage of in the thickening 
of soups, etc. 

[Cf. Pharmacog. Ind., i.. 210-2 ; Duncan, Dyes and Dyeing in Assam, 1896, 
27 ; Agri. Ledg., 1896, No. 28. 276 ; 1898. Xo. 8 . 287 ; Dodge, l.c. 194 ; Imp. Inst. 
Journ., March 1898, 77 ; Kew Bull., 1898 (add. ser., ii.). 6; Blackman, Fibres of 
the Hawaiian Islands, 1903, 51.] 


HIDES, SKINS, LEATHER and the Manufactures 
therefrom. — The term ‘‘ Hides ” denotes commercially the raw, 
dressed or tanned skins of full-grown cows, bullocks, bufialoea and 
horses, etc., while “ Skins ” is applied to those of calves, sheep, goats, 
deer and other wild animals. The term " Fur ” is used for ornamental 
skins, with the hair or wool attached. 

It may, perhaps, be as well to dispose at once of the least important group, 
namely, the “ Furs." In addition to the skins of Deer and Antelopes, there 
are returned under “Furs” (D.E.P., iii.. 458 ) some 70 different fancy or orna- 
mental skins that are occasionally met with in trade. The following are some 
of the more important (mentioned in alphabetical sequence ) ; — iifumiufKs 
the Hunting Leopard; natuhts. the Leopard or Panther; F. 

fiiii-iti. tile Tiger ; F, the Snow Leopard ; .iiiisfein. two species, the 

Martens; Futoi-iiix erniltirn. the Ermine or Stoat; .scIhi'm*. the Squirrels ; 
I'ni/tes. the Foxes ; and the Bears ; etc. It would seem that in India 

some of the smaller skins, such as dog-skins, snake and lizard skins, niole-skins. 
frog-skins and the like are utterly neglected, a consequence ver}’ possibl} ot 
the climate and the defective methods of curing presently practised. _ 
RAW HIDES AND SA/TVS.-Si/pp/ji-.— Under live Stock (pp. 732-02) 
will be found mention of the chief wild and domestic species and races 
of animals, the skins of which appear under Hides and Skins. It is 
not necessary to enumerate these again, but it may be useful to state 
once more that the live stock of India cannot be far short of a gram 
total of 220 millions, of which perhaps 40 per cent, die or are slaughtered 
annually. The annual average exports to foreign countries at all events 
It ere, for the five years ending 190.3-4, Hides (raw and tanned) 12 J milbons. 
Skins (raw and tanned) 37 millions, or 23 per cent, of the 
total stock. But these returns take no cognisance of the hides and s ns 
used up in India nor of the animals that die or are killed, but of w ic 
the hides and skins are not preserved. ^ 

Total Transactions . — It would not be far from correct to ® 
that India’.s local manufactures in skins and leather are as *,075^7 

foreign trade in these commodities (raw and manufactured). In 
the total of the declared values of the imports and exports, ta 
gether, was Rs. 3,13,77,912 (or say £2,091,860) : in 1902-3 the ^ 
sponding figure was Rs. 9,27,48,853 (or say £6.183,257) ; and in 
the total traffic came (less the re-exports) to Rs. 9,71,04.5-18 (or ^ 
£6,500,000). If the idea of the internal trade being 
valuable as the foreign can be accepted as fairly correct, then during 
the total turnover of the industries here dealt with 4n(i 

sumption) would have been close on a valuation of £13,000,(W. 
later figures for 1906-7 show a considerable expansion, v-iz. to a 
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(imports and exports, less re-exports) of Rs. 15,94:,66,392 (or £10.631,093), 
and thus of an estimated total traffic of over twenty-one millions 
sterling. 

Fluctuations — But there are a few aspects of importance that had 
better be here indicated. For example, the trade in hides and skins, as also 
the craft in leather manufacture, are in the hands either of Muhammadans 
or of low-caste Hindus. They are, therefore, participated in by a com- 
paratively small community. Bo again the workers in skins, hides and 
leather are in Northern India collectively designated chinnhirosh. Then 
there are two main classes of hides and skins : — hnUuh (slaughtered), 
murdan (dead). The former come from the slaughter-houses of the cities, 
the latter from the country. The chumars (the special caste of skinnens) 
wander about all over the country, and make it their business to skin 
dead cattle. In seasons of scarcity and famine they reap a rich harvest, 
but it is often affirmed that thev are unscrupulous and, when they do 
not obtain a sufficient supply, that they are not averse to systematically 
poisoning cattle. IVith them, in fact, cattle-poisoning is held to be a pro- 
fession. and to have attained the position of a high art (see Abrus. p. 1). 
Moreover, it is believed that a targe proportion of the cattle that perish 
in India die from preventable causes, such as neglect, drought and mur- 
rain. The loss to the country of a large percentage of its cattle far out- 
weighs the total value of the traffic in skins and hides, so that the in- 
creasing exports in these articles are only too frequently the most certain 
indication of widespread suffering and loss. The traffic in hides and skins 
is accordingly subject to great fluctuations, concomitant with the vicis- 
situdes of the seasons. The famine in Western India, during the years 
of 1899-1901, caused the traffic to become abnormally high, especially 
in untanned hides, but, due to the war in South Africa, the prices were 
at the same time preserved. The exports for each of those years were 
nearly double the normal traffic, but the demand was, nevertheless, brisk. 
The difficulty to procure capital — an ever-present cause of obstruction, 
to all manufacturing enterprise in India — is doubly true of the leather 
trades. Religious objection assigns it a position of degradation ami 
neglect. It became accordingly a monopoly within a restricted coiii- 
luunity, and thus not only suffers from want of capital but from the loss 
nf invigorating competition and popular interest and favour. 

f^oreign Trade — The exports to foreign countries from the chief 
seaports of India are drawn from the provinces by rail, road and river, 
^3 also coastwise bv sea. These may be analvsed as follows : — 

Rallboract etc. — Unfortunately a difficulty is at once presented, viz. the rail- 
. me and the coa&twise transactions are recorded in cwt. It is thus next to 
impossible to obtain a factor by which to reduce these to numbers of hides as 
iti the returns of foreign trade, since the goods vary so greatly according ti) 
species of animal, size and condition, nature of curing or tanning pursued, 
^^‘^;»^^tc. The figures as they stand are, however, relatively of value : — During 
iy0t>-( the railwaA’s of In<lia carried ^.olT.TST cwt. of hides and skins {raw 
find tanned), the bulk being raw. Of that large amount I,l2ti.3u2 (*wt. were 
^OTiveyed to Calcutta and were drawn — from Bencal Province, cwt. ; 

from the United Provinces, 354. '*04 cwt; from the Panjab. lu3,S5.> cwt. ; 
troni the Central Provinces and Berar. 57.056 cwt. ; from ilaAiras, 13.074 cwt. ; 

®*‘ngal and Assam. 232.036 cwt. ; from Rajputana and Ociitral India, 
'•l^-^cwt. ; and frc.m Bombay. 4.!^l‘>cwt. The next most important receiving 
centres are the JIadras Ports, whit h, in the year in tpiestitm, drew 520,856 
namely fr-im the Madras Presidency, 330.512 cwt. : Mysore, 3 h. 3'.>S cwt. ; 
the NTzarn's Territory. 44.051 cwt.; Bombay, 56,001 cwt. ; Central Provinces, 
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20,705 cwt. ; Panjal), 19,289 cwt. ; and from the X’nited Provinces, 5,441 cwt. 
Mabbas Presidexcy is third in importance with 217.674 cwt., derived 
chiefly from Mysore, 77,677 cwt. : from its own port toti-ns, 61.434 cwt. 
from Bombay (5,518 cwt.) : from the Xizam's Territory (29,968 cwt.) 
Bombay Port takes the fourth position with a supply of 149,048 cwt., derived 
chieflv from its omti Presidency, 68,823 cwt.; Paniab, 28,765 cwt.; United 
Provinces, 23.419 cwt. ; Central Provinces. 13.272 cwt. : ^ladras, 5.462 cwt. 
Then comes Karache with 139.107 cwt , dc'rived mainly from the Panjab. 
100,404 cwt.: Sind. 37,385 cwt.: and from the United Provinces, 842 cwt. 
Lastly the Paxjab with a total supply of 113,973 cwt., derived chiefly 
from Rajputana and Central India. 32.978 cwt. ; and from the United 
Provinces, 58,782 cwt. Looking at these figiuvs from tlie point of view of 
Exports, the Bengal Province supplie^^ 357.794 cwt. ; the United Provinces 
404.376 cwt.; Madras 368.127 cwt.; the Phmjab 290.576 cwt.: Bombay 
171,746 cwt.; Mysore 117.866 cwt.; Rajputana and Central India 118,613 
cwt.; Central Provinces and Bera-r 122.774 cwt.; the Xizam s Territory 
86.183 cwt.; Sind 54.559 cwt.; and E. Bengal and Assam 234.810 cwt. 
Thus, so far a-- the foreign trade is concerned, the supplies come mainly 
from Bengal and the United Provinces. Cciwnpore is the great emporium 
of leatlier production m India, and the supplies of hides and skins procured 
by tlie tanneries of tliat town must be very largely drawn from local suppli^, 
seeing that the imports are comparativ’ely unimportant. This fact necessarily 
raises the United Provinces into the position of greatest importance in the 
hide trade. , , 

Coastwise. — Turning now to the coastwise transactions, it is ascertamed 
that the total Ijiports of raw hides do imt normally exceed 25 to 30 thouwnd 
cwt.. valued at iOl lalihs of rupees ; of raw skins about 15 thousand cwt.. valued 
at 7} lakhs of rupees ; and of dressed and tanned hides and skins about 64 thousand 
cwt., valued at 6 l.xkhs of rupees. 

Exports. — III the lierien' of the Trade of hnhn for 1904-5 it is shown 
that, accorcliiig to the declared values, the prices ot hides rose steadily 
during the preceding four years, the averaue price for 1904-5 being IH 
per cent, in excess of that for the previous year. The corresponding 
price of skins, on the other hand, fell 13*1 per cent. The number of raw 
hides and skins exported collectively came to 31,606.246, valued at Ks. 
7,05,35.585 — the shares being 8.722.5*20 hides and 22,883.726 skins. T e 
value of the raw hides exported from Calcutta v'as 84*6 per cent. 
total trade. They were consigned to the Continent mainly, German} ^ 

1444 lakhs ; Italy 66 lakhs ; Austria-Hungary 51^ lakhs: and *7^ 
lakhs. This left 23 lakhs consigned to the United Kingdom, and 4 O 5 a ' | 
to the United States. Calcutta also contributes 75*6 per cent, of 
value of the foreign exports in drie<l and pickled skins. About 
percentage (in value) of the foreign exports is u.sually drawn from n 1 
by the United States. Of the balance. France claimed 294 lakhs, an 
the United Kingiloni 25^ lakhs. The demand in France 
iiicrea.sincr. The later Ueeieiv for 1905-6 states that the price 
continued to rise, the average value per cwt. increasing from 
in I904~5 to Ks. oo-T-O : while that of .skins continued to fail, viz- 
Rs. 91-1-6 per cwt. in 1904-5 to Rs. 90-7-1 per cwt. The 
hides and skins exported in 1906-7 collectivelv came to 39.80 
the .shares being 12.917.227 hides and 26.889.(»54 skins. , 

TANNED HIDES AND SKINS.~The most significant feature 
coastwise returns, abundantly conlirmed by most statistical state 
of the Indian trade in hides and skins, may be said to be ® 
that Madras is by far the most important centre for dressed sfans. 
that Burma is the chief coastwise market for them. Recenth . 

Bengal has begun to participate largely in this Burmese • jjgijras 
Burma, Bombay affords the next most important local outlet for 
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dressed skins. And this position of importance held bv the Madras 
Presidency in the trafhc in dressed and tanned skins and hides i.s still 
further borne out bv a study of the foreign trade. During 1904-.O 
Madras furnished 91 per cent, of the dressed hides and 73 per cent, of the 
ilressed skins. Bombav following with a fair proportion of the balance. 
The United States of America have hitherto been the most important 
market for Madras dressed skin.s. But within the past few vears an un- 
happy new manifestation has appeared, namely a decline in the demand 
for Indian dres.sed skins. The export traffic in dressed goods has 
recently, in fact, fallen bark, and the demand for Bengal raw .skins 
advanced considerablv. This is presumed to be a direct consequence 
of the cheaper and more efficient methods of tanning (e.speciallv that known 
as the chrome process) now largely practised in the United States. It 
points to the urgent neces.sitv for Indian manufacturers to advance with 
the times or face the total loss of their trade. The tanner who pur- 
sues crude methods and continues to employ defective appliances can no 
more hold his own against the cheapening proces.s of scientific progression 
than the hand-loom cotton weaver can stem the tide of steam-power 
prosperity. 

Exports. — The decline in the traffic in tanned hides and skin.s. established 
vithin recent years, calls pointedly for serious consideration. The so-called 
tanning of India, given to the hides and skins exported, was. and is at its 
best, so imperfect and unsatisfactory that retanning in the countries to 
which consigned was essential. But however crude it may be, the 
business is by no means an uni.mportant one. nor one for which an 
effort should not be made to save it from complete annihilation. In 
1900-1 the exports of tanned hides were valued at R>. 1.46.80,048, and 
of skins at Rs. 3.02.61.805. or collectively Rs. 4.49.41.853 (close on three 
million pounds .sterling). The next year, 1901-2. the collective exports 
of tanned hides and skins were valued at Rs. 2.65.40,461 ; in 1902-3 
they were Rs. 2.89.81.866 ; in 190.3-4. Rs. 3.09.88.7-59 : in 1904-5, 
Rs. 2.85.17.173. or approxiraatelv one-half the value of the traffic five years 
previously. Uomuienting on this .somewhat significant stati* of affairs, 
-Mr. J. E. O'Conor wrote. ‘‘ This transference of the traile from tanned 
to untanned skin.s is likely to proceed in an accelerated degree, to 
the great loss and detriment of the trade in the Madras Presidencv. 
Rat it must not hastilv be conclu<lcd that in itself the contraction 
of this industry is a subject for regret. If the industrv had been 
established on a sound economic ba.sis. it would not and could not 
have suffered, for all the natural conditions are in its favour, including 
cheap and abundant supplies on the spot of skins and tanning sub.stance.s 
and cheap labour. Thp.se advantages, however, were not effectively 
utilised, in consequence of the absence of capital, for tanning is essentiallv 
an industrv in which the possession of large resources counts for much.” 

The position, however, mav be rectified without difficulty if capital is 
forthcoming : ami if it is desired to prove that tanning is a profitable 
industrv. it mav be observed that where it has been undertaken in accord- 
ance with sound principle, as in the leading tanning establishments in 
Caiynpore and Bombay, it has been an extremely profitable and expanding 
uusiness ' {An^lo-Ind. Rccieir. April 1903). The returns for 190-5-6 
show, however, that in the severe fluctuations to which the traffic is ever 
subject, the pendulum has once mory begun to swing forward. The ex- 
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THE LEATHER INDUSTRIES 

ports recorded manifest a great improvement in tanned hides, amounting 
to an increase of 63-7 per cent, in quantity and 87-6 per cent, in value on 
the figures for 1904-5. The actual value of the hides exported in 1905-6 
amounted to Rs. 1,54,80,070, and of the skins to Rs. 2,11,04,2-50, giving 
a total of Rs. 3,65,84,320 ; and in 1906—7, hides Rs. 1,72,96,337, and skins 
Rs. 2.72,16,204, or Rs. 4,4-5,12,541. 

LEATHER AND LEATHER MANUFACTURES. Internal Industries. 
— Although the objection to taking life is held very strongly hv 
Buddhists and to a less extent by Hindus, it has not seriously opposed 
the growth of a trade in leather and leather manufactures. From the 
most ancient times in India, furs, skins, and leather have been used, and 
apparently to much greater extent than is the case to-day. Speaking of 
the frontier of India, Stein (Ancient Khotan, 1907, 345 et seq.) de- 
scribes in great detail the ancient records, .correspondence, etc., written 
on leather and wood, which he discovered during the exploration of the 
Niya site, and some of which bear the date of the 3rd century a.d. “ The 
finish given,” he says, “ to the leather of these ancient documents indi- 
cates extensive practice in the preparation of the material.” Leather, 
when once prepared, was thus not objected to by the early Buddhists of 
Khotan, any more than are the leather straps of the sacred books used by 
the orthodox Brahmans of to-day, in Kashmir and India generally. Book- 
binding in leather Stein regarcls as dating back to the Hindu period of 
Kashmir, and thus long anterior to the Muhammadan conquest. Many 
of the stucco statuary and fresco paintings of Ancient Khotan show 
personages riding on horses and camels, the saddles and trappings of which 
differ but little from those in use to-daj' ; and the riders are often depicted 
wearing high boots of black leather richly embroidered in gold and silk. 
These circumstances may thus be accepted as indicative of an ancient 
knowledge in leather. 

It is not contemplated to deal here in detail with the contrivances and 
materials of leather manufacture. The various provincial Governraents 
of India have recently had prepared a series of publications entiUeu 
Monographs on the Tanning and Working in Leather. These, so far as the} 
go, are admirable publications, and will be found to afford much usera 
information regarding the manufacture and utilisation of leather m 

Leather . — It may very truly be said that no large industry has cha^w 
more rapidly and completely than that of leather. Every axiom of t e 
craft and even the reputation of leather itself has changed completely, for 
artificial leather is now a regular commodity. But speaking figurattvey, 
India may be said to be many years behind the times. From being an 
industry in which time and capital had to be locked up 
definitely, tanning may now be spoken of as characterised by 
rapidity of production and a turnover hardly equalled by any o 
branch of manufacturing enterprise. From being essentially a era 
manual labour, every stage in the tanning of leather and the 
from it of the most artistically finished boots and shoes are accomp s 
by complex and intricate machinery. And what is even more 
the countries that have responded most energetically to the 
of science and of mechanical skill have usurped or are usurping the 
trade of the world. Instead of it being now found necessary 
hides and skins for a protracted period, subject to the slow action o 
vegetable tanning material, rapid chemical methods (by minera ’ 
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or even aided by electricity) have been called into existence and accepted 
with a\ddity by the trade. 

Chrome Process . — By the chrome process, for example, superior leather 
may be produced from the strongest buffalo hides in seven days, from cow- 
hide in twenty-four hours, and from sheep and goat skins in six to eight 
hours ; and these operations formerly took thirty days, or as much even as 
eighteen months. There are two methods of chrome tanning, viz. by one 
or by two vats. After the required submersion the hides or skins are re- 
moved from the drums and piled up on a table for twenty-four hours, so 
as to allow the tanning liquors to drain off slowly, the while completing 
the tanning process. After this the felts are well washed in several changes 
of water and are then put into a solution of borax and water to neutralise 
any trace of acid. The neutralisation of the acid is a point that demands 
careful consideration. After further washing the leather is now readv 
to be dyed or fat liquored, according to the purpose for which intended. 

A point of great moment is the circumstance that once dried, chrome 
leather can never again be sufficiently wetted to allow of treatment, so 
that the complete preparation for its final purpose must be undertaken 
almost immediately the hides or skins are taken from the vats. The half 
process pursued by many Madras tanners it would seem may have to be 
abandoned if they propose in the future to adopt chrome tanning. But the 
new process is neither e.xpensive nor difficult, and with such improvements 
accomplished it is not difficult to understand why salted hides and skins 
are preferred to the more expensive half-tanned goods of Indian former 
trade. While the discoveries here briefly indicated and others too numerous 
to mention have proved of supreme moment to the leather trade of the 
rest of the world, the Native tanners of India have stood still and seen 
their interests being frittered away. Protracted immersion has for many 
years past been admitted as impossible in India. The superiority of 
European leather over that of India was accordingly freely acknowledged 
as a direct con.sequence of that circumstance. But now that scientific and 
effectual rapid methods have been designed and freely accepted in other 
countries, India alone stands aloof and speculates as to the obligation of 
•mvernment to aid a decaying industry. With the few European manu- 
facturers alone have the discoveries of the past twentv veiirs assumed the 
position of guiding and controlling influences in internal reform and 
eommercial advancement. 

Imports of Leather . — But in spite of general backwardness the 
leather produced by some of the tanneries, especially those under European 
iiianagement. is in certain respects fully equal to the best imported article, 
and for rough wear the boots turned out by the Cawnpore factories are 
even superior (especially when the price is taken into consideration) to 
the corresponding imported goods. This view would seem to be supported 
by the fact that the imports of unwrought leather do not appear to be 
advancing at a rate commensurate with those of manufactured leathern 
Wods. Thus the imports in 1900-1 stood at Rs. 5.55,911 ; in 1901-2 at 
Ks. 4.18.348 : in 1902-3 at Rs. 6.61.480: in 1903-4 at Rs. 3,81.192: 
'p at Rs. 3,72.167 : in 1905-6 at Rs. 4,24.-596 : and ui 1906-7. 

ns. 0 , 04 , 407 . jf i-Q these figures be added the value of the imports of 
saddlery and other goods (e.xcept boots and shoes), the grand totals 
became in 190:3-4, Rs. 26,19.633 ; in 1905-6, Rs. 30.60,820 : and m 
iSfJfi-7. R., ;32,58.681. 
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Indian Tanneries. — Turning now to the statistics of tanneries in 
India, it may be said that in 1893 there were 41 tanneries that gave em- 
ployment to 3,804 persons. Steadily these would appear to have increased 
until in 1902-3 it was ascertained that there were 202 tanneries and 6,200 
employees. Of these tanneries, however, 183 were small concerns located 
in the Madras Presidency and concerned chiefly in the dressing of skins. 
In 1903-4 and subsequent years all the smaller works (those that gave em- 
ployment to less than 25 persons) were excluded from consideration, and 
43 tanneries were returned giving employment to 7,907 persons. In 1904-5 
35 were returned, employing 5.981 jjersons. Of these 32 were in Madras 
(excluding the small skin-curing works). The tanneries of North India 
are six in number located in Cawnpore ; four in Calcutta ; three in Bombay: 
and one in Eajputana. The Cawnpore tanneries are by far the most 
important in all India. They produce superior leather, which is conveyed 
across the country and worked up by the local boot and shoe makers, 
saddlers, etc. The Cawnpore factories also turn out very superior boots 
and shoes, leather trunks, saddlerv, etc., for which a large and growing 
market exists. 


Indigenous Methods . — But here and there, in every town and village oi 
India, skins may be seen tanned by certain classes of people. It is no 
uncommon sight to find the skins of animals filled with tanning materials 
and left suspended from the boughs of trees or from the beams of the 
verandahs of the dwelling houses, until the desired change has been accom- 
plished in the skin. In other instances crude vats, each containing one 
or two skins, may bo discovered near the leather workers’ houses. Ke 
provincial monographs will be found to contain highly instructive 
photographs, not only of such vats, but also descriptive details of many of 
the methods and contrivances of leather-curing practised in India. The 
tanned skins and hides produced in India by the indigenous tanneries 
are traded in all over the country and used up by the village workers. 
But the distinctly inferior nature of the leather so used may be illustrated 
by the fact that the articles produced rarely fetch much more than one- 
fourth the values of the corresponding articles made of imported or 
Cawnpore (European factory') leather. So again. Indian leather, owu-s. 
to its low textile strength, is unsuited for belting purposes or any necessit' 
where strength is essential. 

Tanning /Materials. — India pos.sesses an extensive .series of verv es 
cellent tanning materials such as Ac acia pods and bark (see pp- ^ 
CcTCH (see pp. 9-13) ; Indian Slcmach (see p. 913) ; the Tanner - 
Cassia (see pp. 289-90): the Mangroves (see i)p. 98. 293); Mveobalan- 

(see pp. 107-3-6) ; and many others. Bv these and such-like materials an ^ 

various methods and contrivances, hides and skins are extensh ely cur 
tanned and curried and the leather worked up, in response to an 
though purely local demand. [Cf. Atfri. Ledi/., 1896. No. 9 ; • 

on Tanning Extracts, pub. by Inspector-General of Forests, Feb- 
Tanning-Producing Substances. A.ssist. Agri. Chemist to Govt, o u 
1901; Hooper, Ind. Tanning Materials, in Agri- Ledg.. 19<J2. 
numerous analy.ses in the Annual Reports of the Indian - 
(Economic) Laboratorv.] -j t e are 

Concluding Obseryations. — In technical works it is saicl t 
three chief methods of tanning: — (1) with infusion of bark or 
vegetable materials ; (2) with mineral salts : (3) with tanning oils- 
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being tanned the skins are subjeeted to further treatment ami are finally 
spoken of as ” dressed." 

Hides are tanned principally for sole, belting and harnes.s leather ; 
calf-skins for uppers of boots (light leather) and bookbimling ; sheepskins 
afford a variety of leathers ; goat skins are glove skin.s. although lamb 
skins and deer .skins afford good substitutes in glove-making. The thii'kest 
sole leathers are made from the cattle of the less cultivated countries, since 
artificial protection seems to tend to render the skin thinner. The cattle 
of the Eiver Plate are the chief source of the heavy hides or hutts. Castra- 
tion gives a more uniform hide, and these are much preferred. Hides of 
diseased animals are nearly always inferior, ainl moreover dangerous, as 
there would seem reason for believing that anthrax may be I'onveved by 
imperfectly cure{l hides. Similarly the sheep rao.st prized and most care- 
fully produced as tleece-vielders afford very inferior .skins. Hides mav 
be preserved by being salted on the fleshy side or by being simplv passed 
through a solution of arsenic and dried in the shade. This is the modern 
practice in India, especially at the yards of the large and important shippers. 

BOOT AND SHOE TRADE. — The liipoRTS of boots and siioes have for some 
years been increasing rapidly. In lS8<>-7 the supply was valued at Rs. 1 1,31/258 ; 
in 1903-4 at Rs. 27.93/240 ; in 1905-bat Rs. 34.45,418. and lOUtl-7. Rs. 20,08,093. 
One of the most sigriiticaiit leatures of this trade is the expansion of American 
supply, which even in India has begun to be felt. The Indian market is thus 
one of growing importance, and this circumstance manifests the possibilities of 
the local industry, already well organi'^ed. Every village and to\^'n has its 
shoemakers. In the citie-:> whole .'streets are often devoted to them, and one 
of the most surprising features' ot the trade is the very large number of China- 
men engaged in it. Xative slioe> are often elaborately embroidered and even 
jewelled. The places most famed for artistic shoe's and leather work generally 
are in Bengal — Cuttack. Patna and Saran. In the United Provinces — 
Rampur. Lucknow. A^rra. Jhanj>i and Saharanpnr. In tlie Panjab — Kohat, 
Rawalpindi, Peshawar, Dera Crhazi Khan and Hoshiarpnr. In the Central 
Provinces — Chanda. In Rajrctana — Jaipur and Bikanir. In Bombay — Surat. 
Alunedabad. Poima, Ratnagiri and Hyderabad (Sind). In South India — Raichur, 
Salem, Trichinopoly. ^Madras and iNIysorc. These are tlie chief centres in the 
Xative trade, but, a.s already said. Cawnpore stands out pre-eminently as the 
commercial centre of the modern trade (Eiirope<in style) in l>oota, shoes, saddlery, 
trunks, etc. La-tly, it may be added that for the p.iat ten year-, or India has 
begun to export boot-, and shoe',. In I.S9S-9 this trattic was valued at Rs. 3, 52,027 ; 
in 1902-3 at Rs. 10.59. 052 : in I9rt.5-b at R^. 4,^s.(i40 ; and in ]!i 0 o- 7 . Rs 4,(>S,49l. 
These exjiort- sro from ('aUutra «»nd Bombay and are (‘on-'imied mainly to 
Xatal, Cape Colony. M.iuntiu- aifl E^ypt, witli >mall*T <juantities to England. 
Russia, eto. Indian (or. to ho ni-tro eorrect. C.iwnpore) ammunition boots aro 
now well known m trado. 

Artistic Manufactures. — Holt^. t>om tler-Hask'-. ■-addlory, Middle-cloths, etc., etc., 
nre extensively produced all over the country, and iii -^ouie cuse.s the goods turned 
out are of superior fpiality and hiiihly artistic Th»* '' Frontier Belts of Pesha- 
^^ar, Bannu, K4tliat and Quetta are well known and in much demand over a 
otrge portion of India. >(i/nbar leather i- also richly embroidered, and in the form 
ot sheets, table-cloths, etc., is exten-ivelv used. The localities best known for 
the production of rhc-e are iroraklijiur in Oudh and Chanda in the Central Pro- 
'^inces. In the Kamul di.strict of 5I.dras leather nmts are quaintly painted, 
^nd in many parts of Rajputan.i and Bombay le.ither is admirably stamped and 
^mgra\ed in b<M»kbindin 2 . The mo-t noted centres for this art are Alwar and 
Ahmedahad. In (rUjarat an indu-try has long exi-ted m carving rhinoceros- 
ade shields. In '-.uue ca-e-'. in^tcail of Iveing carved the hide i'J -.<• cureil as to 
>i^ome almo-st transparent .uid of a pale amber rohuir. lynl Art at 

•|d3, 199-2o5: H<‘ey. Monc'i. TratU uud Mannr. A". Ind., 1880. '.**'-.5 . Blount an<l 
loxam. Chtm. f,,r EtajifK arid ManUT.. I90u, 397—95: Perkin. Yrtiofr Colourin'/ 
*7 Ton. Alat., Ckfin. >f>t' . ItMio. 423—32 : 2ilonoijra^ths \ — (Irant, Leather 

nuuj#?. pht., 1891-J: 5fartin. Tavn^tnf and Witrl'anj in L*<ither^ Bonihay. 1903; 
altnn, t, Pror., PMi3 ; H.vtli, Dihs and During in V. Proi., 1809, 58-91; 
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Chandra, Beng., 1904 ; Trench, C. Proo., 1904 ; Chatterton, Madrae, 19<tf; 
Colston, Burma. 1904 ; Josef Jettmar, Practice and Theory of Leather 'Ua^ 
(Phelan and Hall, transh), Jan. 1905; Lawrence, Valley of Kashmir, 1895, 379- 
Journ. Chem. Indust, (numerous articles), 1896, xv., to 1905, xxiv! ; Board of 
Trade Journ.. Oct. 1905 ; Arkill, Joum. Agri. Dept. Victoria. 1902, L, 196-9- 
Leather Trades Review ; Boot and Shoe Journ. ; Textile Journ., 1898, 84 ; also 1902- 
Hide and Leather Tech. Journ., since 1903 (these and other such technical publica- 
tions have been consulted).] 
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HOLARRHENA ANTIDYSENTERICA, WnU. ; FI. Br. 

Ind., iii.. 644 ; Gamble, Man. Ind. Timbs., 484-.5 ; Prain, Beng. PL, 
ii.. 674 ; Cooke, FI. Pres. Bomb., 1904, ii., 1.33. ApocYUACEi. 
Kurchi or Conessi Bark, kara, kurra, kuda, karchi, kuar. kogar, kachri, 
dhou'da. dowla, vepali. pala, letfok kyi, etc., etc. A small deciduous tree, 
found throughout India and Burma, ascending the lower Himalaya to 
3,500 feet, and to a similar altitude on the hills of South India. It is an 
associate of sal {Sfioi-eo fohn.tta) in Northern and Central India, and of 
eng (DijtferfieanjHi.s fifhemilaftiv) in Burma. 

Both bark and seed of this plant are among the most important Medicines 
of the Hindu Materia ifedica. Gama de Orta, who wrote in 1563 {ColL, xxviii. ; 
reprinted, in Clusius, Hist. Exot. PL, 1605, 227-8 ; also in Ball, Proc. Boy.lr. 
Acad. (ser. 3), i.. 412). speaks of this as being called by the Portuguese Aer6a 
Malaharica owing to its great merit in the treatment of "dysentery having been 
made kno^vn through the people of Malabar. In The Poorer Manuscript (Hoemle. 
transl.) repeated mention is rnatlo of the drug [kutaja or vatsaka. the bark, and 
kahnqa, the seed®), as also of {kutiika. rohini. katukarohini, 

etc.), both of whirli seem to be regarded as having ^'e^y similar properties. 
The preparation, aonerally in the lorm ot a solid or liquid extract or of a decoction, 
is astringent. anti*flys*^nteric and anthelmintic. Th ‘ hark of an allied plant, 
iVvitthtia (f^ee pp. 1131-2). h<is been confused with and substitute 

for the true kurrhis and thus led to the latter having fallen somewhat mto dis- 
repute. The hark of ii ***# hiia may ))e distinguished from true conessi bark 
by its darker coloiu* and by it.® not "exfoliating in patches. The seeds yield a 
fixed Oil, and among tho Santals the wood ash is u®ed in dyeing. The Wood 
is white and soft, with an average weight of 38 to 40 lb. per" cubic foot. It la 
largely used for carving, especially in Saharanpur and Bijnor districts ; in 
Assam for furniture ; in South India for turnery. [C/. Buchanan-Hamilton, 
Stat. Acc. Dinaj., 1833, 151 : Pharmacog. Ind., ii.", 391>8 ; Woodrow, Gard. m 
Ind.e 1899, 382; Dutt, Mat. Med. Hind.. 1900. 192-5; Y earhook of Pharmacy, 
1897, 152 : 1900. 399; Rept. Cent. Indig. Drugs. Comm.. 1901. i., 2, 8-9, H- 
71-2, 142-3; Agri. Ledg., 1901, Xo. 9, 346; i902, Xo. 5, 110; Barry, Legat 
Med. Ind., 1902, 449.] 
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HORDEUM VULGARE, U,u,.; FL Br. /hc?.. vii., 37L2: 
Duthie and Fuller, Field and Garden Crops. 1882, i., 9-12, t. ii. : Kornicke. 
Die Saatgerste, in Zeitschnjt fiir das Gesammte Brauzvesen. 1882, v., 113-2^- 
ei seq. ; De Candolle. Orig. Cult. Plants. 1884, 367-70 ; Duthie, Fodd. Grass. 
-Y. Ind.. 1888. 69-70 ; Lermer and Holzner, Beitrage zur Kenntnis der 
Cerste, 1888 ; Lisboa, Bomb. Grasses, etc., 1896, 13-5-7 ; Prain, Beng- 
Plants, 1903. ii.. 1231 ; Graminea:. Barley, jav, suj, nas, tosa, ywk, 
thanzatt. satu, harli-arisi. yara, etc. 

Habitat. — An annual grass producing manv stems from a single grain, 
and becoming 2 to 3 feet long. It occurs throughout the temperate an 
e.xtra-tropical regions of the globe, and in India is met with from t e 
plain.s to altitudes ot 14,OC>0 feet above the sea-level. . 

There are several well-marked varieties, of which the most import*^ 
are : — var. (o) lie,riisficlnni, Aitchs . ; var. (/.) (/i.MirJion, Linn. ; an< wr- 
(■/) tmiDini. Ard. He.i-<istirhoii. or six-rowed barley, is that 'whic 
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Cultivation 

most commonly cultivated in India. The only variety hitherto found 
wild is distUhim. which seems to be indigenous to Western Temperate 
Asia. 

History. — Barley is amongst the most ancient of cultivated plants, but as iiariy 
its forms resemble each other very closely in their properties and seem to ha\e Kno'uir.i.'f. 
hud, in all languages, common names, it is not easy to ascertain vvliioh variety 
is referred to by the early writers. Proofs in abundance exist that one or other 
of the forms has been cultivated since the remotest times. According t(» Bret- 
Schneider, barley is one of the live cere.ils sown by the Emperor Sluai-nung of cianose 
China, who reigned about ‘2700 B.c. Theophrastus was aoipiaintod with several 
forms of barley, and it was an important article of food in the time of Solomon 
(b,c. lOlo). The \ariety lias been found in the earliest Egyptian Kj^v^aun. 

monuments, as also in tlie remains of the later dwellings of Switzerland and of 
Savoy. The six-rowed barley is represented on the medals of Metapontes — 
a town in South Italy — of date Oth century b.c. The oldest known Indian (or 
rather Central Asiatic) samples of barley are those collected by Stein at JCara- 
dong {Ancitnt Khotan, 1907, 448). Tlie ruins in question had been engulfed Khotan. 
by sand about the close of the Sth century .\.d. Tlie v'ariety most freijuently 
met with in India is also iiidra is called “the god wiio ripens indrajau. 

barley,” and iis still inanil\ "sting ancient know ledge it may be added that the grain 
13 employed in tho ceromonies attending the birth, marriage and death, as also 
certain sacrificial rite.s. This idea is also borne out by the antiquity of the Sanskrit Sansknt X.imod. 
name yava (yavaka)^ which in the earliest times w’us a general term for corn or grain, 
but which with time became restricted to w'h.it must have been at least a very 
important grain — barley ; hence have come the modern vernaculars — jav, jau, 

Indrajau, jaiva, etc. The grain i.s also closely as.sociated with the Indian Muham- 
madans, In tho AiH'i'Akbari tlie crop is said to have been one of the most 
important in Afghanistan and Kashmir, a largo part of the revenue in the.-.e 
countries having been obtained from barley by exacting the usual two out of 
every ten kherwars produced. 

CULTIVATION. — Barley is a rabi crop, sown in October or November, Cultiva- 
and reaped in March or April. In Bombay it is generally grown alone, occa- tion. 
sionally with a sprinkling of rape or mustard, but in many parts it is often 
mixed with wheat, gram, peas or lentils, while rape, Indian mustard and 
linseed are commonly sown as borderings. The soils on which it thrives suln. 
best are light and sandy, and, as a rule, not highly manured. The number 
of PLOUGHINGS before sowing varies, but four woulil be a fair average. riougLihg. 

The SEED-EATE runs from about 80 to 120 lb. per acre. It is sowm bv Seed-rjto. 
plough-furrows, the surface of the ground being subsequently levelled 
and beds for irrigation formed. Irrigatio.v, however, may not be neces- irris-uioa. 
sary, and in districts which enjoy a tolerable certuiuty of rain it is but 
rarely resorted to. Little weeding is required, the crop being left very wcfJmg. 
much to itself till March-April, when it is iip;ap£D like wheat, tied up in 
sheaves, and stacked near the homesteads to dry. The preparation for 
the market is the same as that for wheat. The total cost of growing an Ciwt .if 
acre is variously stated : Mukerji puts it at only Ks. 18-8 ; Duthie and 
Fuller, Rs. 20-12 ; and Mollison gives for Gujarat, Rs. ol-8-O. Huskless 
barley from Saharanpiir is described hi the Keic Bulletin (1888, 271-3), 

Areas under the Crop. — From the A‘jricullural Blalisltrs of British Area. 
fndia, it appears that in recent years far the largest quantitv of this cereal 
IS grown in the United Provinces and in Bengal. The Paiijab, North-West 
Frontier, Ajmer- Merwara, Bombay, the Central Provinces, .Siiul and 
Machas follow in the order given. The total area under barley in British 
India for the year 1905-6 was 7.326,7-55 acres, tjimilarly, in the Native 
^tates, the area in the same year is said to have been 418,16.3 acres, cliieiiy 
m Jaipur, Alwar, Bharatpur and Gwalior. 

Bengal . — Xhe cultivation of barley is mostly restri. ted to the central Bengal. 
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and northern districts. It is more especially met with in South Bihar, 
where it forms one of the cheapest of foods. In North Bihar (Bhagalpui) 
it is of less importance. The cultivation of barley diminishes south and 
east, and is practically not grown in Bengal proper nor in Orissa. Though 
in recent years Bengal stands second as regards the total area under this 
crop, within the province it is comparatively unimportant, the percentage 
of the normal area under barley having amounted in 1904-5 to only 2-50. 
The total barley area in that year was 1,514,700 acres, and the yield 
494,24.3 tons ; hence if an average be assumed, these figures would show 
6'4 cwt. per acre. In 1906-7 the area was 1,411,100 acres. The chief 
localities are usually Patna, Bhagalpur, and C'hota Nagpur. [Cf. Mukerji, 
Ifandbooh Ind. Agri., 1901, 245-7 ; Basu, Agri. Loliardaga, 1890, ii., 32-3; 
Banerjei, Agri. Cuttack, 1893, 78-9 ; Rept. Admin. Beng., 1903, 15 ; Ind. 
Planters' Gaz., Sept. 19, 1903 ; Oct. 10, 1903.] 

IT. Prov. United Provinces. — These provinces stand first in British India as 

regards the total area under barley and the annual output. In 1905-6 
it amounted to 4,127,936 acres, of which Agra contributed 3,137,101 
and Oudh 990,832. The largest areas were in the Gorakhpur, Benares, 
Lucknow and Allahabad Divisions. Duthie and Fuller estimated the 
average outturn of unmixed barley' at 16 niaunds per acre if irrigated, 8 to 
11 mauiids if unirrigated. [Cf. Caivnpore Exper. Farm Rept. Dist. Gaz., 
U. Prov. (many passages).] 

Prov. Central Provinces and Berar. — The total area for 1905-6 ill these pro 

and Berar. viiices would appear to have been 11.6(i8 acres, and the chief districts 
Jabhalpur. Damoh, Bilaspur and Chanda. Of Berar, 94 acres haie 
been returned as under this crop. 

Eajputana. Rajputana. — The crop is apparently an important one, -T 

Ajmer-Merwara, where, during the ten years ending 1899-1900, it i* 
returned as having occupied 16'1 per cent, of the average cultivated area. 
[Cf. Rajputana Gaz., Ajmer-Merwara, 1904, i., 46.] But of the m 
pirovincc, in 1904-.5, mention is made of a total area of 38,728 acres, a 
irrigated land it yields an average of about 7 '34 cwt. per acre, bu i 
dry' crop land the average outturn is given as only 1'46 cwt. • . v 

Panjab and Panjab and Sortb-West Frontier . — The SVstOm of cultivation 13 "VC 
N.-W. similar to that in Bombay and the United Pro\'inces, but the practice o 

Frontier. topping an over-leafy crop is said to be common ; the crop is 

grown unmixed. The total area for 1905-6 was 1,205,678 acres in 
Panjab and 315,272 acres in the North-West Frontier. - 

jiortant localities arc u.sually Ferozpur, Hissar, Gurgaon in * 

Peshawar, Hazara and Baimu in the North-West Frontier Ph 
gomery'. Barley Cult. Pb., in Select. Rec. Finance Comm. Office, 1 o. " 
29 ; Rept. Govt. Agri.-IIort. Card. Lahore ; Dist. Gaz. Pb. (many 
Kashmir. Kashmir. — According to Lawrence (Valley of Kashmir, p 

barley' i.s the most important spring crop, if area alone be 
i.s not, however, of good quality', and no pains are taken in i s 
tion. In the higher villages, at an elevation of 7,000 feet, there is a 
variety known as grim, or Tibet barley. The grain is naked I’c 
and it is said that if cultivated at a lower level it takes on 
ordinary' barley'. It is sown in May and June, ripens m - 
September. Barley give.s on an average 84 maunds per g_9; 

4 maunds. [C/. Assess. Repts. Baltistan : — Kaye, Skardu Tahsi , > 

Clarke, Kargil Tah.sil, 1901, 19, 23; also Skardu Tahsil, 1901, 
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Bombay. — Bailey is not extensively grown in Bombay. In 1905-6 Bombay, 
the total area was only 2.1,103 acres. In that year Aluiiedabad grew 
11,330 acres; Kaira 3,418; Satara 4,807; Hholapur 1,284; and Pancli 
Mahals 463. It is generally grown alone, occasionally with a sprinkling 
of rape or mustard. In jiarts of Gujarat wheat and barlev are grown 
mixed. As in other provinces, it is a light-soil crop, the sandy loams of 
Kaira and Ahmedabad district being particularly suitable. Mollison 
remarks that 1,.500 to 1,800 lb. of grain per acre and about a ton of straw 
are considered a full average vield. [C/. Mollison, lltuidhook Iiitl. Ji/ri., 

1901, 44-9.] 

Madras. — Barley is a very unimportant crop. For the vi'ar 1905 -6 Madras, 
the total area in the Presidency amounted to only 3.2SO acres, all in the 
Nilgiris. In Mysore the total in 1905-6 was ],3.3.'t acres. 

Milling or Preparing. — The process of clcaninit barh'v for food Milling;, 
purpo.scs is generally carried out by pounding in wooden inoitars and lw.i. 
winnowing, or by beating with a flat board. The grain is then ground 
into coarse meal from which alone, or mi.xcd with the meal of wheat or 
gram, chnpattis are made and baked ; or a gruel or pasty mass is made, 
to which salt is added and the preparation eaten with garlic, onions or 
chillies. In either of these forms it is a staple article of food among the 
poorer classes. The grain, thus roughly cleaned and ;ground. is richer in 
albuminoids than the more carefully prepared culinary barlev of Knro])e : 
but at the same time it is more difficult to digest, and is thus partly un- 
suited for the dietary of dyspeptics or invalids. 

In various parts of India barley is now largely employc<l in the pre- Beer, 
paration of beer or spirituous liquor, and the use of barley in Europe for 
malting and brewing is well known (see Malt Liquors, p. 759 ; Vinegar, 
p. 1109). Mollison gives an account of the qualities which give barley a 
special value for these purposes. It is also largely used as a horse and I'oM.r 
cattle fodder. In some parts of India the crop Is cut two or three times 
when quite voting, without marked injury to the tinal yield of m'.iiii. 

The .straw even of ripe barley makc.s a fairly good fodder when cut 
Up as hhufin, but is inferior to that of wheat. The grain is a giH)d feed 
both for horses and cattle, either given alone or mixed with gram. 

Properties and Uses. — The chemical composition of ordm.irv husk('cl i 'u hu-try. 
Indian barley is given by Church as follows ; — in 100 parts : \'iat(‘r 12'5, 
albuminoids 11'5, starch 70'0, fat 1‘3, fibre 2'6, as!i2’l. The nutrient 
ratio is here 1 : 6'3 and the nutrient value 84'5. In ii\cdicinc, barley is Uc.h. iiie. 
demulcent and easily digested, and is much used in the dietary of the 
•sick. Malt extract has become extremely popular both as a iiutrifive u.,it r\ir>.t. 
ancl demulcent, and as a means for rendering other medicines palatable. 

Trade . — Official trade statistics show the following as the UXPOin'.'i Trade, 
from British India in the six years ending March 31, 1907 : — 1901-2. 54,6 18 
cwt., vahied at Rs. 1,80,180 ; 1902-3, 63,872 cwt., valued at Bs. 2.27.937 ; 

1903-4, 113,120 cwt., valued at Rs. 3,56,421 ; 1904-5. 376,518 cwt.. valued 
at Rs. 12,68,154 ; 1905-6, 92.810 cwt., valued at Rs. 3.12,548 ; and 19(H) -7, 

406.067 cwt., valued at Rs. 12,51,753. There was thus a steady incrmise 
till 1904-5, but a sudden decrease in 1905-6. In 1904—5 (the re( ord year) 

Bombay exported the largest share, viz. 231.037 cwt. (though in the previous 
year it exported only 25,883 cwt.) ; Sind 86,070 cwt. ; and Bengal 59,307. 

The relative shares of the exporting centres are, however, subject to 
great variation. During the same period the were : — 1900-1, 
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88,523 cwt., valued at Rs. 3,59,845 ; 1901-2, 14,495 cwt., valued at 
Rs. 69,757 ; 1902-3, 628 cwt., valued at Es. 2,718 ; 1903^, 21,792 
cwt., valued at Es. 85,505 ; 1904-5, 7,220 cwt., valued at Es. 28,239; 
1905-6, 25,948 cwt., valued at Rs. 92,487 ; 1906-7, 32,339 cwt., valued at 
Rs. 1,09,070. 

Prices . — The average wholesale price per 10 maunds during 1905 varied 
in Bengal from Rs. 17‘67 in Muzaliarpur to Es. 19 01, in Patna ; in the 
United Provinces from Rs. 17'6 in Meerut to Rs. 22'47 in Fyzabad ; in 

the Panjab from Rs. 14-53 in Amritsar to Rs. 20'37 in Delhi. 

\Cf. Marco Polo, Travels (ed. Yulo), 1871, i., 150, 153 ; Fryer, New Acc. E. Ind. 
and Pers. (ed. 1098), 119; Moorcroft, Travels, 1820, i,, 204, 208, 276; 1824, ii., 384; 
Bentliam, .Rev. of Targioni-Tozzetti, in Journ. Hurt. Soc., 1855, ix-, 135; Mason, 
Burftia and Its People (ed.'Theobald), 1883, ii., 96 ; Church, Food-Grains of Ind., 
1886, 99-102; Kew. Bull., 1888, 271-3; Pliarmacog. Ind., 1893, iii., 615-8; 
Agri. Ledg., 1892, No. 1-3 ; 1893, No. 12, 54 ; 1899, No. 7, 49 ; 1901, No. 

4, 47; No. 10, 364-5; No. 13, 441; 1902, No. 5, 110; 1903, No. 7, 150, 

156, 171-2; 1904, No. 6, 47; Ind. Gard., Dec. 22, 1898, 554; Thorpe, Diet. 
Appl. Chem., 1898, i., 490-500; Colhns, Agri. Ckem., 1898, 13, 22; Dutt, 
Mat. Med. Hiyid., 1900, 269-70, 324 ; A. \V. and M. \V. Blyth, Food Compos, 
and Anal., 1903, 143-5, 171—2; Joret, Les PI. dans UAntiq., etc., 1904, li., 
244, 313; Leach, Food Inspect, and Anal., 1905, 213, 221, 233; Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transh), 1907, 349-52.] 

P-E-y. HORNS, ANTLERS, AND HORN- WORK.— Blanford, Fa. 

Horn^and' (Mammalia) 1888-91 (respective pages of species below). Horns 

Horn- *^tid Antlers are largely utilied in the manufactures of the world, and 

work. in their crude state are fairly extensively exported from India. The 

traffic is mainly in the hands of the dealers in Hides and Skins. 

The following animals will be found fully discussed under Live Stock (pp. 732- 
49), and, as they are the chief sources of the horns of Indian commerce, that 
article should be consulted; — »<>« imiu-ns (l.c. 483-93), the breeds of the Ox; 
H. hifb.iiK.., the wild and domesticated Buflalo ; «. ijfimnirn.. the Yak; B. fron- 
tali., the gayal ; it. yuitm.. the Bison ; and it. nnminirtfs. the Banting or 
Burmese Wild Bull. (l.c. 501-8), the various breeds of Goat ; <’• 

the Baluchistan, etc.. Wild Goat ; ♦■. /aironerl. the Jlarkhor; 
the Ibex. ttvi. (l.c. 493—501), domestic Sheep ; it. iioitg.oni . the 'libetan 
Great Sheep ; «. the bharul ; ft. jgoii. the Great Sheep of the Pamirs ; 

and o. l iyiiel. the kuch or Wild Sheep of the Salt Range. Lastly, a 
group of transitional animals such as jeiul.iifit.. 508-1-). 

the tehr of the Western Himalaya; u. injioirtuM. the Nilgiri Wild Goat. 

bnhniitins (l.c. 512-5), the Himalayan Goat-antelope ; .v. *««“'- 
irmsis. the Burmese Goat-antelope. g<»ui (l.c. 510-7), the gorai 

of the N.W. Himalaya, or Himalayan Chamois. The ttuKelaphb. tiag»- 
.■isiMictiiH (l.c. 518—9), or nilgai or Blue Bull. TefrtiveyaN guadricorni. 
519-21), the Four-homed Antelope, i ntiiope yi-rrirnpra (l.c. 521-4), the BlM ' 
Buck, itmriia bciuirff. (/.c. 526— 8), the Indian Gazelle, etc., etc. To that us o 
BoviDiE — Oxen, Sheep, Goats and Antelopes — has to be added the 
aaiemiiii. (Lc. 532-4), the Barking Deer, iernis aji" 

the Spotted Deer; r«»Au.<, i,,,.,... the Kashmir Stag; <■. dutaMreii. tn 
harasingha ; c. ruu. the Manipur Deer or thameng of Burma ; i'- 
Hog-deer; ». unirntur. the Sambar Or Rusa Deer. And uhinoveiox inaror'n 
(l.c. 472-4), the great One-horned Rliinoceros, etc., etc. Such then may be gi' 
as an enumeration of animals from which, in India and its mountainous 
horns and antlers are obtained. Commercially, however, the horns nug 
almost be said to be derived from the domesticated oxen — all the others be b 
special or fancy articles, in which there is but a limited traffic. 

Classification. — Homs may be grouped as follows : — 

I. Those that consist of bone and which possess uo true horny matt® 
in their structure. 

(n) True bone, such a.s antlers of deer. 
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(b) Epiphyses or separate pieces of bone covered by skin, such as in 
the horns of the girafie. 

II. Horns that more or less consist of true homy matter. 

(c) Bone tipped by horn, such as in the horns of the prong-horned 
antelope. 

{d) Bone covered or sheathed by true horn, such as in the o.v. 

(e) True horn throughout, such as the nasal hom of the rhinoceros. 

True horny matter is formed by a modification of the epidermal tissue 
{the superficial layers of skin) and consists of an albuminoid material 
called Iceratin, a substance identical with the chief constituent of wool. 

Horns of the first group are largely exported from India to England, 
under the name of deer-horn. The antlers chiefly traded in are those 
of the spotted deer (30 inches and under) and the sdmbar (40 inches 
and under). They are extensively employed in Europe as bone handles 
for cutlery, umbrellas, sticks, etc. The second group are valued on ac- 
count of the special properties of ’keratin ; it is elastic, flexible and tough, 
and readily softens under heat and allows of the substance being moulded 
and welded as desired. Long, straight buffalo-horn is valued as a sub- 
stitute for whalebone, and on this account fetches a higher price than 
curved horn. Accordingly, the tips are cut off and sold separately. The 
horns of sheep and goats arc whiter and more transparent than those of 
other animals, and are, therefore, most valued for comb-making, while 
certain buffalo-horns are in demand for ornamental work. Perhaps 
one-fifth of the horns imported into England are used up in the comb 
trade, a small proportion being utilised for fancy work, such as shoe-horns, 
scoops, drinking-cups and the like. The solid tips, as also the hoofs of 
cattle (which consist largely of keratin), are made into buttons. The long, 
straight horns are cut into strips softened in a solution of bi-carbonate 
of soda ; the strips being allowed to sweat, arc then bevelled and pressed 
together, when they unite into the strips that are employed in place of 
whalebone. In Jaipur and elsewhere in India long straight horns have 
similarly been used from ancient times in the manufacture of bows and 
arrows. 


Trade in Horns and Mornmeal. — The EXPOTtT’.'J of horn of all kinds 
from India were 71,894 cwt., valued at Rs. Ifi.SO.O-ol, in 1876-7 ; a decade 
later the quantity had been rwluccd by nearly one half, but the value 
remained the same ; a decade still later the exports were 59,804 cwt., 
valued at Rs. 16,73,241. The traffic is one that fluctuates extremely 
according to climatic conditions. In times of scarcity and famine the 
exports increase and the horns decline in value, while in times of plenty 
the quantity decreases and the value increases. During 1901-2 the 
exports Were 62,944 cwt. and Rs. 13,35,759 ; in 1902-3, 71,396 cwt. and 
Us. 17,05,257 ; in 1903-4, 48,405 cwt. and Rs. 12,05,798 ; 1904-5, 61.582 
nvt.^ and Rs. 13,72,375 ; 1905-6, 73,-521 cwt. and Rs. 17,49,944 ; and in 
i90(i-7, 78,771 cwt. and Rs. 16.91.532. Usually about 50 per cent, of 
the trade goes from Bombay, and .approximately a similar proportion 
fho total is coiisigneil to the United Kingdom — the shares taken in 
Irigfi-igoo having been 45,660 cwt. ; in 1903-4, 25,718 cwt. : and in 
1906-7, 26,678 cwt. France is the next most important receiving countrv, 
having taken in 1899-1900, 2.5,.590 cwt. ; in 1903-4. 13,226 cwL ; and in 
■t^^t5-7, 32,887 cwt. The share contributed by Calcutta is ordinarily 
httle over half that of Bombay. The iMi‘<>r,Ts drawn by India from foreign 
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countries (by sea) are unimportant, in 1903-4 having been only 353 cwt., 
valued at Rs. 75,041 ; and in 1905-6, 316 cwt., valued at Rs. 69,318. 

The examination of the returns of trade carried by rail and river 
reveals the fact that the chief provinces of supply are Bombay, the 
United Provinces, Central Provinces, the Panjab, Bengal and Madras. 
Official returns of the trade of England and Continental countries 
distinguish as a rule the traffic in deer horns from that in buffalo, and 
judged from these it would appear that India is one of the chief countries 
from which the former are obtained. Indian trade statistics do not separate 
the two, .so that the returns reviewed above are for all grades collectively. 

Indian Industries. — The chief forms of horn used in the Indian craft 
{knnqi-sdz) are buffalo and bison horn, since there are religious objections 
to the use of cow-horn. A cup made of rhinoceros-horn is much prized 
by Hindus, but it is too scarce a material to be generally used. Buffalo- 
horn is by far the most largely employed in India of all horns, but it is 
the least beautiful. It is made into cups, tumblers, combs, musical instru- 
ments, work-boxes, powder-flasks, bows and arrows, hukka mouth-pieces, 
scent-bottles, snuff-boxes, sword, dagger and knife handles, and many 
other such article.s. The centres of the trade are Cuttack, Monghyr, 
Satkhira (Khulna), Hughli and Serampore in Bengal, where combs, 
brooches, necklaces, snake bangles and the like are made. Rajputana, 
Jaipur and Kota are famed for their horn works. Rajkote combs, Baroda 
spoons. Kathiawar knife-handles, Surat and Ahmedabad veneered boxes 
and Baroda animal tovs of horn are all well known. In Mysore, um- 
brella-handles, powder-boxes and buttons are made of buffalo-horn, and 
often richly inlaid with ivorv and copper. But it is in \ izagapatam 
that horn veneered work may be said to have as.sumed the condition of 
high-class ware. In Ratnagiri and Savantvadi a fair trade is done in 
bi.son-horn work. Aitken [Agri. LcJg., 1897, No. 10) wrote a most 
interesting account of the industry in the former locahty. Perhaps 
the most instructive feature of that publication may be said to be the 
method of softening the horn. It is coated vith cocoanut-oil and heated 
before a fire until it becomes sufficiently soft to allow of its being pulled 
out and moulded into the desired shape. 

{('f. Royle, Prod. Res. Ind... 4; Lewin, Wild Races S.E. Ind., SOfi; 

Art. Manuf. Ind.^ 148-0, 270-81; Forsyth. Highlands C. Prow, i., 

Hcov. 3Iont>g. Trade and Manvf. N. Ind., 130-1 ; Birdwood, Ind. Art., n., -1 > 
Ind. An. at Delhi, 1003, 104-8.] 
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HYDROCOTYLE ASIATICA, Linn. : FI. Br. Ind.. ii., 669; 
Cooke, FI. Pres. Bomb., 1903, i., 562 ; Duthie, FI. Upper Gang. Plain, 190-), 
390-1 ; Umbellifek.>;. The Asiatic Penny-wort, hrahni, brdhmaman- 
dull, tholkuri. kanrann, valldrai, mandukaparni. A small herbaceous 
jilant, found throughout India from the Himalaya to Ceylon at altitm es 
up to 2.000 feet. , ^ j 

'J'lie incilicinal i>roi)rrtii'S of this plant voro known to Sanskrit " 

\cr\' ruiiioit* tim*'.'. hikI tlio I'.irly Europt'an writers en Iiicliiiu tVliiterRi! - 
wt're aKo acquainted with tlie plant. The parts generally eiuployed 
leaves, drit'd by exposure to the air and ground to a powder. The powu^i' 
a pale given colour and exhales a sliglit characteristic aroma. It is an altera • 
tfiiur and a local stimulant, said to he efficacious botii as an 
ternal remedy in ulcerations, eczema, leprosy and other cutaneous 
Tile chemistry of the leaves was first inve.stigated by Lepine in 1855, w 
they contained oily and reisinou^ constituents, with mucilaginous principles 
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tannin, to wliioh collectively he gave the name o£ vcUann, a word derived from the 
Tamil name of the plant. [Cf. Christy. iVcn’. Comm. PL, 1S7S-,S8, oS-d'I ; Fhar- 
macog. Ind.. ii., 107-10 ; Waring, Baz. Med. of Ind.. 1807, 7.7-ti : Pharm. Joiirn., 
July 1, 1899, Ixiii., 16-7 : Dutt, Mat. Med. Hind., 1900, 17f> ; Rrpt. Cent. Indig. 
Drugs Comm., 1901, i., 14, 62, 146, 170.] 


I 

INDIA-RUBBER, CAOUTCHOUC OR GUM ELASTIC. D.E.P.. 

— Caoutchouc, like gutta-percha, is a vegetable inspissated milk or latex, iv.,337-82. 
In both cases the substance consists of a hydrocarbon, forming corpuscle- 
like bodies floating in a fluid. Gutta-percha becomes soft and pla.stic in ^ ^ 
hot vrater and may be moulded into any desired shape, which it preserves 
on cooling. Caoutchouc, on the other hand, is not softened by heat, is 
impervious to water, alcohol and most acids, etc., and retains its elasticity 
for a considerable period. Gutta-percha is chiefly obtained from trees 
that belong to the S.vpotace.i:, while caoutchouc is derived from certain 
plants which have been placed in three widely different natural orders, ciurf bouri.c». 
These are I'liitfiiiiiiri. II itnoni ifi, Ltiiiilolpliifi and fl'illoiitfhhehi 
of ApocynacE/T. ; Ceinfillon and I'iniK of Urtic ACE-E, and llerea and 
Manihof of Euphoebiace.e. The plants that afford gutta-percha and 
india-rubber thus manifest no definite botanical afHnity, e.xcept that they 
are mostly natives of tropical countries. In the plant tissue caoutchouc 
circulates within certain anastomosing vessels which are distributed 
throughout the middle, or more rarely the inner layer of bark. [Of. 

Lecomte, Journ. d\i;/ri. Trap., 1903, xvli., 375.] A far larger number of 
plants possess milk (and even a .• latex) than those 

generally viewed as the sources o ■ ■ term caoutchouc c.mutvUuuc. 

IS sometimes used synonymously for imlia-rubber, but it more correctly 
denotes the pure hydrocarbon isolated from the other materials with 
which it forms the impure rubber of commerce. Caoutchouc is highly 
elastic, lighter than water, has neither taste nor smell, is fusible at aliout 
-18’’ F. and inflammable at higher temperatures. 

Methods of Agglutination. — When the bark of plants containing rubber Tapping. 

>8 cut, the milk exudes, and in time hardens on exposure to the air. This 
agglutination may be hastened by adding salt water, alum or acetic acid 
to the milk; but these, more espei-ially salt, increase one of its defects, Cao of SiU, lU. 
Mz. the hygroscopic property by which it becomes moist and sticky, and 
m consc(]uence they injure it commercially. A favourite but wasteful 
uiethod is to allow the milk to flow into holes in the ground and to bo 
left there till the water, etc., has drained off. Boiling the milk i.s the KoiUr!.'. 
system followed in Lagos, while in the Amazon valley the smoke of a smokuo;. 
smouldering fire, combined with moderate heat, is the system almost 
muver.sally pursued with Para rubber. In a few ca,ses the milk is simply 
allowed to dry as it trickle.s down the stem. This gives the Si 'rap Bituiep., nc Uic 
of Ccara and a good deal of that of Assam and Penang. The alum (or -''•'■in. 

Penang) process was recognised as being useful for As.sain, where the 
luniid atmosphere operates against the drying of the rubber. Dr. C. 0. 
neber, in a series of articles contributed to The India-rubber and (Jutla- Weber’s 
fercha Trader Journal in 1902, also lOO-t, has stated the facts regarding Method, 
coagulation briefly as follows ; — 

1. That the so-called coagulation of rubber by acids or alkalis is 
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erroneous in that it is only the albumen which is coagulated by these 
substances, and not the india-rubber itself. 

2. That the albumen contained in latex is very harmful in many 
respects, and that it ought to be as far as possible eliminated from the milk 
before attempting to agglutinate the rubber. 

3. The method he recommends for coagulation is briefly as follows 
First mix the latex with water, at least five times its volume. In oases 
where the latex is thick, actual boiling w-ater may be used with advantage. 
In this state it can be easily strained to remove impurities. After this, 
add formaldehyde in the proportion of 8 oz. to a petroleum barrel ; stir 
well and let it stand for twenty-four hours, when the rubber will collect on 
the top and can be lifted out in one mass. In order to remove any traces 
of albumen that may be suspended, the rubber should next be cut into 
strips and subjected to a thorougb washing upon an ordinary rubber 
washing-machine. [Cf. Weber, Chem. India-Rubber, 1902.] 

But the use of formaldehyde does not seem to have been the success 
that Weber anticipated, though his recommendation for cleanliness 
and repeated washing has been universally accepted. Bifien {Annals of 
Botany, 1898, xii., 165-71) suggested the use of a centrifugal separator. 
The milk is mixed with 50 per cent, of water, and set revolving for a 
time. It is then found that the rubber floats on the top in a thick mass. 
The albuminoids, etc., and all the adulterants are found below. It has 
next to he admitted that by manv recent writers the value of centrifugal 
force has been denied, and special machinery patented in which the ment 
claimed is that they do not involve centrifugal action. 

Indian Planting and Gardening (March 29, 1900) published a letter 
from Faber that gives particulars of a method of extracting caoutchouc 
from dry bark, said to have been discovered by a French chemist, M. 6. 
Deiss. This process consists in keeping .slices of bark and roots soaked 
in dilute sulphuric acid while being heated. The woody portions become 
decomposed and can then he washed out, thus leaving the rubber m a 
pure state. For other methods of extracting india-rubber by solvents or 
mechanical processes the reader should consult Gerber’s article on that 
subject. [G/. Journ. Soc. Chem. Indust., 1902, 414-5 ; Kew Bull., 1898, 
177-81 ; Mathieu, Ayri. Bull. Straits and Fed. Mai. States, 1903, ii., 18-21 , 
1905, iv., 223-4. 

Composition of Rubber. — India-rubber mav be said to consist chemi- 
cally of two substances — an elastic material, on which its merit depends, 
and a viscid resinous substance readily oxidisable, to which it owes its 
depreciation. Hence the greater the percentage of resin the less the value 
of the sample. The property of the elastic substance also varies, and m a 
marked degree, between that obtained from one genus of plants and tha 
of another, so that every gradation exists from the non-elastic hydrocarbon 
known as gutta-percha (which see. pp. 625-8) to the finest gum elastic. 
'Caoutchouc yields by dry distillation a mixture of simpler hydrocarhoM, 
called oil of caoutchouc or cioukhow in, which forms an excellent solvent for 
caoutchouc and other resins. 

History. — During the secend voyage of Columhu.s it was noticed that ^ 
inhaliitants of Hispaniola (Hayti) played with halls made from the ” gg 
tree. In 1770 Priestly recommend^ the u.se of that substance for the 
of erasing pencil markings, hence the name “ rubber.” The article was u® . 
Europe, and the proposed utilisation of it excited some interest. 
however, until 1820 that the beginning of the modem industry can be trac 
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Three years later Mackintosh created the waterproofing trade by dissolvi: 
rubber in naphtha. Xelson Goodyear in 1839 vulcanised it. and this rapidly 
! led to the production of ebonite. Rubber and its products may now be spoken 
j of as indispensable to the domestio life and to manufacturing and engineering 
1 enterprises of the entire human race. J. G. Baker wrote in 1886 {Gard. Chron., 

: XXV., 363) an interesting article on the production of this all-important substance. 

I Part of the supply, he then wrote, comes from Sooth America, shipped from 

! Para and Carthagcna, part from Sierra Leone, Mozambique and Madagascar, 

I and the remainder from tropical Asia. After exhibiting the botanical and 

1 geographical supplies. Baker dealt with the futiu-e, and what he then urged 

i regarding cultivation has proved the keynote to present successes. So in the 

1 same way Sir George King, while reporting the introduction of t.nntini i>hia into 

I the Botanic Gardens of Calcutta, observed that the exotic rubbers “ with the 

! exception of i rnvn are either very large trees or climbers : and although it may 

I pay well to collect rubber from them in their native forests, where they have 

I grown to maturity without cost to tho collector, it is quite a different matter when 

: their planting and protection have to be paid for. and their coming to maturity 

has to be awaited for years.” That opinion has since been somewhat modified, 

I though, so far .as the interests of the European planters (who are at most temporary 
residents in the tropics) arc concerned, not materially. The plantations established 
by the Government of India have, however, begun to prove of considerable xmlue, 
as have also some of those m.ade by private enterprise. Indeed, the experience 
of the past few years would seem to show that perhaps greater success may 
attend private enterprise in this direction than was currently believed a few 
years ago. 

Conditions of Success . — The 'whole question of rubber production 
seems to turn on the cultivation of quick-yielding species, on superior 
methods of causing and securing the fio'w of milk, and on the high prices 
prevailing for carefully prepared rubber. The production of caoutchouc 
by the spontaneous change of the hydrocarbon isopnne is not at present 
of practical importance. Many of the oxidised-oil products now being 
manufactured manifest not a few of the properties of rubber and seem 
destined to relieve the strain for supplies of the natural article, but they 
have all one serious defect, namely they possess no elasticity. Accordingly, 
the fear of over-production of natural rubber, most writers think, is at 
present infinitesimal. [Cf. Ind. For., 1898, xxiv., 187 ; KewBnlL, 1899, 27 ; 
Journ. Soc. Ckem. Indust., 1902. xxi.. 56 ; 1901, xxiii., 556.] 

Modern Demand. — The growth of modern demand for rubber may bo 
manifested by the following : the exports from the Amazon valley alone in 
1864 came to close on eight million pounds, and thirty years later (1904) 
they came to sixty-seven million pounds, a quantity that represents tho 
systematic tapping of txventv million trees, and which fetched over thirteen 
^llion pounds sterling (see p. 660). In India, Ceylon and the Federated 
Malay States rubber cultivation is being vigorously prosecuted, and the 
niture seems destined to see a still further expansion in these countries. 

Asiatic Production. — In Ceylon during 1905 there are believed to have 
been 40,000 acres devoted to Ilemi and to a lesser extent to CnstiHoa 
robber trees. The plantations are mostly within the valleys, but some 
extend up to an altitude of 2,000 to 2.500 feet. It seems an accepted 
axiom that the higher Ifereti is planted, the slower it wdll grow and 
roe less the yield. t'listilhm ceases to be profitable in Ceylon at 
altitudes above 1,600 feet. It has recently been urged, regarding 
Leylon, that it might pav to extend plantations of these rubbers into 
racts that have to be systematically irrigated. Speaking of South India, 
^xoudlock. Curator of the Government Gardens”on the Nilgiri hills, 
made an interesting discovery, \dz. that CnstiUon trees three or four 
Tears old, in the Barliar plantation (2,400 feet), yielded a somewhat 
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gummy substance destitute of the properties of true rubber. Fifteen 
Season for months later these self-same trees yielded a better quality of ruhhei ; 

Tapping. hence he concludes that the change from yielding a gummy substance 

to yielding a true rubber coincides with, or closely follows the period 
Trtit .vncore. when the species first begins to produce ripe seed. In Travancore mucli 
interest has been taken by His Highness’s Government in the allocation 
of suitable tracts within the valleys of the State for rubber plantations. _ 
Com- Commercial Rubbers, — The rubbers of commerce are (a) the biscuit 

Rubbers bottle rubbers of South America, such as the Para (the most impor- 

* taut) which comes from Brazil, Venezuela, and recently from Oeylon and 
the Straits, (h) Castilioa, such as the Central American rubbers, of wbicli 
there are certain grades :~Nicaragua, West Indian, Honduras, Mexican, 
Guatemala, Panama and Peruvian. These appear in Blocks, Sheets or 
Scrap. Scraps, (c) The true Ceara is a dry rubber, very elastic, and free from 

stickiness ; it coagulates in tears forming scrap, (d) Pernambuco and 
Mangabeira are coagulated with salt and are accordingly “ wet ” rubbers. 
(e) Numerous trade forms of African rubber, such as Gambia, Sierra 
Leone, Lagos, Gold Coast, Congo (ball), Calabar, Cameroon, Batanga, 
Liberian, etc. (/) Mozambique (bail), Sausage (liver), Madagascar (good 
and fine, also black), (g) Asiatic, such as Assam, Rangoon, mostly scrap 
rubbers formed into cakes, slabs or loaves, (h) Javan, Bornean, hew 
(Guinea, etc., rubbers (see Gutta-percha, p. 62(3). 

[Cf. Thomas Bolas, India-ruhhrr and Gutta-percha Indnst. (six lectures), in 
.Tourn. Sdc. .-Ir/-'', isso, 7**>3-8I3 ; Indla-ruhhcr ajid Gutta-percha Indust., in iw* 
For., isos, xxiv , lil-0; Ruhhf'r. in Q}icrnsland Agri. Journ., 1800, v.. 410, etc. » 
Morris. Sfiur^r.-i of Comm. Rubber, Cantor Lect. in Journ. Soc, Arts, July 103 ♦ 
740-9H: SucU‘>u-«-k, Die Kulturgcm. dcr Dcut. Kolon., 1809, 268-81; Miesner, 
Die Rohfit. dca Pfianzenr., 1900, i., 3,36-89 : vSeinlur. Trop., Agrik., u- 
692-724; Xisliot, Burma binder Brit. Rule and Before, 1001, i., 

Bcihefte zum Tropenpfl., 190*3, vi., 74 ; Journ. Soe. Chem. Indust., 1882, 1.. to 
xxxii. ; Keu' Bull, (afld ser., vii ), 1906 : Tscliircli, Die Harze und diencir^ene > 
1906, ii, 989-03 ; Herbert Wright. Rubber Cult, in Brit. Empire, 190/ 

Kew Bull, 1907. lo3-G ; The Ceylon Rubber Exhibition, in Agri. Journ. Ind., iwo 
ii., pt. i., 73-80.] 

The following, in alphabetical sequence of their scientific names, 
be given as a brief statement of the india-rubber yielding plants of 
world in which India is presently interested , 

D.E.P., CastUloa elastica, Ctf-y, ; Hemsloy. Ac. lofi; UKxtCACE.E. Central Amcric.v^^ 

iv., 364-5. Panama and Nicaragua Rubber. Torquemada was the first to men 

Castilioa. rubber of Alexico. He gave it the name of Long years after, Cro>s sue 

fully introduced the plant to tho Old World. In 1876 ho conveyed 1^® ^ 
to ivow Gardens, and from tliat .supply the plants that first reached bey 
flnallv India were distributed bv Sir William Thiselton-Dver. V ilhs an f e 


D.E.P., 

iv., 364-5. 
Castilioa. 


finally India were distributed by Sir William Thiselton-Dyer. V nhs an 6^ 
{Handbook Vtg. Econ. Prod. Ceylon, 1901, 41-^3) give many useful par 
regarding th« experience gained in that country. Air. W. S. Toild subseq l 


regarding th« experience gained in that country. Air. W. S. loild 
was successful in having conveyed from Alexico and San Salvador see 
he germinated in Burma and ultimately sent .supplies to Samoa, a 
interest, since th<^ seed.s of this species are believed to lose their ^ 
rapidly. But there are two spe(-io.s of f that yield rubber, and ^ i 

tive studies liave not a.s yet established which is the more preferable 
(‘ultivation. The Indian ami Ceylon plant is chiefly < ■ r 

sftecies, and Thuh, that of British Honduras and Costa Kiea. oi 

tanu rubber or cl hule macho (the mule-rubber), but is not the 


In'ii in 
Experience. 


tanu rubber or cl hule inncho (the mule-rubber), but is not the miut- 

Manson {Ind, For., 1901, xxvii,. 7o-96) furnishes mui'h useful g 

regarding the India-rubber plants of India. Of this species ho remar 
IS cultivated in Atorgui under wrong condition.s, namely on swampy g® ^yestern 
recommends that it shoulil lie tried in Tenasserim on ^ 

a.speet. The plant has been fairly successfully grown on the hills of e 
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83, for example, near Calicut and Jlalabar, as also on the Xilgiri lulls (Barliar). 
Speaking of experience gained in Bangalor, Cameron (Rept. Goi-t. Bnt. Gard., 
1902-3, app. ii. and iii.) says this plant is intermediate between Para and 
Ceara, requiring neither the tropical humidity of the former nor the open and 
comparatively dry conditions of the latter. It is, m fact, a tree for the coffee 
zone. He accordingly recommends it for the moist regions of the hills, and 
Ceara for the plateau of ilysore. [Cf. Morns. Cantor Lect. l.c. 7l>l-5 : 
Circ. Roy. Bot. Card. Ceylon, ISflS, ser. i., 9G-10I ; 1903. 12.")-9 ; Cook, Jonrn. 
Agri.-Bort. Soc. Ind., 1901, 30-43 ; Bull. Imp. Itmt., 1903, lCO-7 ; 1904, 32-S ; 
Trap. Agrist., 1905, xxv., 100-5, 199_-200 ; Board of Trade Jniirn., 1905, 134-5 ; 
Tschirch, Z.c. 1008—9 ; right, Rnhhcr Cult, in Brit. Umpire. 1907, 20—1 ; Herbert 
Wright, Cocoa, 1907, 78—9 ; Buhher Exper. in Bomb., m Agri. Journ. Ind., 1907, 
ii., pt. i., 81 ; Kcio Bull , 1907, 103. 

Chonemorpha macrophylla, G Don : AnocvtCACErE. A large elimlung shnih met 
with in North and East Hengal and tlie moist tropical forests of India generally 
from Kuinaon to Tr.ivancore. Recommended as worthy of trial as a new source 
of rubber, but from experience gained at Buitenrorg the subject does not seem 
encouraging. [Cf. Kew Bull., 1890, 186; Manson, l.c. 4; Bull. Imp. Inst., 
1904, 160.] 

Cryptostegia grandiflora, R. Br ; AscnEriADACE.*. An extensive climber, fairly 
common on the western and southern tracts of India, and is stated to have 
been repeatedly cultivated with a view to tlie utilisation of both its milky 
sap and beautiful tihre. So long ago as 1893 the ruliher prepared from it 
w.is reported on in England as " luirdly equal to Cear.i riihlier from Brazil, 
although its gent'ral (jualities are very encouraging.” [Cf. R.E.P., Comm. 
C^rc.. 1898, No. 2 ; Ind. For.. 1898, xxiv., 429; Dunstan, Offlc. Tfents., 1903-4 ; 
Wright, / 0 . 28 ] 

Eedysanthera micrantha, a dc . Clnmble. Alan. Ind. Timhf , 4SS ; Aroev- 
XACE.E. A large climbing shrub conunonin the Uarjeeling Himalaya at 3.000 to 
5.000 feet, also in Assam, Sylhet, the Kha^ia hills and Burma. In Burma it is 
known as nicedo. 

Recently a sample of the milk of this plant was furnished by the Conservator 
of Forests, Tenasserim, Burma, to tlie Reporter on Economic Products to the 
Government of India, with a ^iew to obtain particulars as to the value of the 
caoutchouc and suggestions tor a method of coagulation to be adojited with 
tht) milk. It was ultimately examined by Dunstan, who ga\ o the analysis us 
caoutchouc 84-1 jier cent., resin 11-5 per cent., and insoluble matter 4'4 per 
rent., with ash 1-3 per cent. Tlie rubber was pronounced of a good riuality. 
turther analysis will he necessary, the report continues, before the abcivo results 
be accepted as representative, hut if furrnslied in quality eorresponiling 
"ith the sample analysed, it would be re.adily saleable. 


Ficus elastiea, Roxb. ; FI. Br. Ind., v., 5()8-l) ; King, 

Rot. Gard. Calc., 1888, i., pt. i., 45, t. 54 ; Gantble, Man. I ml. Tinib.s., 
; Brandis, Itid. Trees, 003 ; Manson. l.c. (reprinted as Comm. Cire., 
1901, No. 4, 6) ; Hooper, llept. Labor. Ind. Mus. (Iiidtist. See.), ItlOHM, 
-fi; Reiiihorz, Agri. Ledg., 1904, No. 4; Bald, Cult, of Ficti.i ela.stica. 
1906 ; Coventry in the Forest Bull. Ind., 1906, No. 4 ; Mann, As.sam Rublter 
its Commercial Prospects, in Agri. Journ. Ind.. i., pt. iv., 390-8 ; Kew 
tlu,s. Guide, 1907, No. 1, 195; Urticace-i;. The India-rubber Fig, Indian 
Caoutchouc Tree, the hor, attah bor, Lagiri ranket, lesu. gnk bawadt, 
nyaung kijet paung, etc. The Karct rubber of West Java — a name whieh 
lanson points out may have been derived from the Burme.se kaget (hjet). 

A gigantic tree having its leaves and shoots perfectly glabrous, and 
'Ouch usually sends down from its branches nutnerous aerial roots. It 
retjuently gortninates naturallv from droppings of birds, and is eonse- 
•luently often at first epiphytie. CVhen under the-se ein umstain es it 
chances to become attached to another tree it grows slowly for the lirst 
SIX to ten years, ami when its roots have reached the trround it usually kills 
e foster plant. It then grows more rapidly and be<-omes an immense 
and Very lofty tree (from 10(1 to 200 feet in height). It is met with on 
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the outer Himalaya from Nepal eastward to Assam, the Khasia hills and 
Burma, being especially plentiful in the Hukong valley. It usually occurs 
in altitudes from 1 ,000 up to 3,000 or sometimes as much as 5,000 feet. 
It is now largely cultivated both as a shade or ornamental tree and as a 
source of rubber. For the latter purpose plantations were established in 
Java as early as 1872, and in Assam in 1874. 

INDIA-RUBBER PLANTATIONS . — From the Assam Forest Depart- 
ment Reports of 1897-8 it may be learned that 88 acres were planted 
with this fig in Kulsi during 1873-7, and that in 1898 there were 2,411 
trees on that plot having an average height of 87 feet 8 inches and mean 
girth of central bole of feet ; further that in 1878, 13 acres were 
planted, and the trees were in 1898, 81 feet in height and 9 feet in 
girth ; that 25J acres were planted in 1883, and the trees on this 
extension were, when reported on, 67 feet in height and 5 feet in 
girth ; and lastly that in 1884 there was a still further addition made of 
33J more acres, the trees of which were found in 1898 to be 55 feet high 
and 4J feet in girth. In the report for 1904-5 {Prog. Kept. For. Admin. 
Assam, 9) it is stated that “ 56 J acres were exploited, 4,100 trees tapped 
and 2,550 lb. of rubber obtained. The yield of rubber varied from 62^ 
lb. per acre in the plantation of 1878 to 30| lb. per acre in Block II. of 
the plantation of 1883.” “The cost of tapping was Rs. 672or annas 4, 
pics 3 per lb. ; and of the rubber obtained. 1,488 lb. were sold for 
Rs. 4.020-6. or Rs. 2-11-3 per lb.; 3 lb. were kept as a sample and 
1,059 lb. sent to London for sale.” 

In the Charduar plantation there were in 1898, 1,700 acres under this 
fig. Experimental tappings were made in 1896-7 and 1897-8. These 
gave for 21 trees 46 and 48 lb. of rubber respectively, i.e. 2’ 19 and 2'29^. 
per tree. The rubber produced was in England valued at 2s. 3d. to 2s. 9a. 
per lb. In the report for 1904-5 it is said that “ in the Charduar and 
Bamoni Hill plantations, Darrang Division, 367J acres were worked, 7,103 
trees tapped, and 9,817| lb. of rubber obtained. The yield of rubber 
varied from nearly 37 lb. per acre in compartment 3 to 17J lb. per^acre 
in compartment 11 of Charduar. In Bamoni Hill plantation only » lb. 
per acre were yielded, but this is accounted for by tapping being confined 
to small suppressed trees.” Home (Ind. For., 1899, xxv., 70) 
the annual yearly outturn from these Government plantations at 8,000 lb. 
of rubber, which at 2s. 8d. would give a gross return of Rs. 16,000 or a 
net return of Rs. 10,400, or say 9 per cent, on the capital cost of the 
plantations. But does this estimate include the cost of management, 
rent and interest 1 Plantations on a much smaller scale have been 
attempted in Madras and Mvsorc. , 

PROP.iaATIoy.— According' to Claud Bald, “ the prime requirements to 
raising this rubber are two : high, or well-drained land, and a hot steamy \ 

Fruit IS produeed from March to October, but according to Bald, 
is obtained in the hottest months. May» Jime and July. When coUec 
fruits or figs are dried in the sim and mixed with powdered charcoal to ^ 

them. They are about the size of peas, and at the time of sowing ^ Tight, 
up, and the seed thus sown mixed with portions of the disintegrated fruit. 
sandy loam is most suitable for seed-beds and the best time for sowing 
appear to be during the rains, viz. from Jime to September; hut in ^pher. 
Govemraont experiments the sowings are made in January and others ^ ^ 

Bald recommends sowing in seed pan'^ or boxes covered with glass. ^ ^hree 
is lightly scattered over tho surface of the ground, and germinates 
months later. But the drainage of tho beds must bo perfect, and 
allowed to become neither very wet nor very dry, and at the same tune F 
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must be shaded from the sim for some time. When 2 to 3 inches high, the 

seedlings should be transplanted to a properly dug nursery-bed, well raised and 

drained. They should then be planted m lines about one foot apart. When 

1 to 2 feet high, they may be put out in their permanent positions, but it is pro- TraiiapLintni ' 

ferable to retain them in the nursery till they are 10 to 12 feet high, so as to 

prevent them being eaten by animals. In artificial planting it is found tliat 

rubber grows best on mounds. In the Kulsi plantation of Assam, lines are out 

through the forest 20 feet wide and 50 feet apart from centre to centre. On 

these lines 15-foot stakes are put up 25 feet apart. Round each stake a immml 

is thrown up, 4 feet high, on which the rubber seedlings are planted. In thti 

Charduar plantation the lines are 100 feet apart and the tree.s planted 50 feet 

apart, but the cleared lines of 20 feet were found insufli<*ient and so were widened 

to 40 feet, thus effectually cheeking drip and affording the light nccct^sary for lull 

growth. The trees may also be propagated from cuttings, whi<'h must be from i uttm-';. 

young fleshy shoots obtained by pollarding several branches of an old tree and 

allowing them to send out shoots. The best time to take cuttings is ]VIay and 

June. Both in Sikkim and Assam the epiphytic tendency of the plant has been Kpipu^tLc 

simulated by tying seedlings or cuttings growing in baskets on to trees and Tendency. 

allowing them to become attached to and to kill the trees in the way alreadv 

mentioned. Gamble gives a full account of tho methods of propagation pur^iunl 

in various plantations wliich the reader should consult, as also the pamphlets by 

Bald and Coventry, 

INDIAN CAOilTCtlOUC. — Most of the India-rubber procured from India has Indian 
b^n collected from wild trees in the natural forests. It is collected by the hill Caout- 
tribes in tracts beyond the British frontier, and sold to the people of the plains chouc. 
in the form of balls that have to be carefully examined for stones or mud placed 
in the centre. The Government plantations have recently Ixjgim. however, to 
contribute a superior rubber, the proportion of which is likely to bo yearly iii- 
cre^ed. The latex is collected during the dry months. Eiglit oblicpie cuts are iiethod 
nme on the main stem, sloping downwards and at a little distance from each ot Collection, 
other. The best tool for making these incisions is said to be a carpenter’s gouge 
worked with a small mallet. Those incisions should not be deep, as the milk is 
secreted just below the outer bark, and the lowest should be about 4 feet from the 
ground. Below the incisions pots or kalsies are tied round the tree one under- 
neath the other, which are left attached for the day. The trees should bo tapped 
only once in three years. If tapped yearly they are liable to die. A few spoonfuls 
of a watery solution of alum are usually put in each vessel of milk, after it has Alum u.s&i iu 
been purified of extraneous matter. The milk coagulates and the rubber is ex- CcayiiLuiun. 
posed to air on sticks and allowed to drain for a week. In a month it is ready 
or the market. The yield from each tree in tho Assam plantations at tho present vu-m. 

is approximately S oz. per annum, and the average ago ot tho trees is 
about 26 yeans ; but according to some writers, the trees may bo tap^ied at 14 years. 

S. Carr’s remarks {Ind. For., June 1905, xxxi., 335-7) regarding method i)f 
appmg pursued in Assam and tho coagulation of the rubber should prove in- 
8 ructive to those interested in the subject, and an article by Mann {7'he 7'fipping 
Assam Rubber, in Agri. Journ. Ind., 1907, ii., pt. iii., 277-9) should also bo 

consulted. » » r 

Recent Publications. — Mann (/.c. 393) re\'iow.s in a forcible manner tho opinions Goveroing 
u conclusions arrived at by Bald, Coventry and Eardiey-Wilmot (in the most Factors. 

^ent publications mentioned above on the subject of Indian tHru** 

“The factors which will determine the practical success of Assam 
^bber may perhaps be set out as follows ; — 

(1) “ The initial or capital cost of forming a rubber phmtation and bringing 
mto bearing. 

which the frees will commence to yield, 
u jioid which may be expected per tree and per acre. 

(I) Tho cost of working a bearing plantation, collecting the rubber, and 
placing it on the market. ^ 

» IR\ value per pound of the rubber produced, 

permanency of the plantation.” 

^ Jlana endeavours to obtain from the publications in his hands an answer to 
“ and every one of these issues, or to show where and in what way available 
^rticuJars are wanting. His object is. from first to last, to ascertain if experience 

u knowledge obtained in North-East India justify extended cultivation by privite 
P I'ate enterprise, and the form wliich it should assume. As he confesses, his Enterpnas. 

053 



RUBBER YIELDING PLANTS 


INDIA-RUBBER 
FICUS ELASTICA 
Assam 


Disappointing. 


■p.v-prcwlact 
witii 'iVa. 

Value of 
Impi'ovFii 
M erluul'^. 


Chemical 

Analysis. 


Trade. 


Export-?. 


Fru-e 


conclusions are disappointing. Ho continue.^, “ The prospects are so doubtful, 
and even if successful so poor as compared with the culture of Para or Castilloa 
rubber m Ceylon, the Malay States, or ev'en South India, that one is inclined 
to consider any large extension of the culture of i-ious eUintivn in North-East 
India as out of the question. I must say that this impression has been ver\' 

strimjjly confirmed by almost all that 1 havt' seen in these districts, if the Assam 
rulihiT is to be cultivated ivs a separatn industry. On tliu present evidence thp 
h'figth of time which it is necessary to vv'ait for returns, tlio smallness of the returns 
when they are obtained, the iloubt as to the market fifteen or twenty years hence, 
unuhl seem to make investment in Assam rubber culture, as a separate venture, 
a Very (loul)tful speculation in North-East India at any rate. I do not see how, 
at th^^ rate of outturn obtained now at Tezpur, more tlian Rs. 15 to Rs. 18 per 
iUTo profit could be obtained per annum ; and even if this were multijilied by four 
it would hardly be attractive enough to induce an investor to wait over twenty 
vears for the result. In f.xct. the t>iily pos.>?ibihty of M'ivns etastU-a culture would 
seem to he as a by-product to tea culture, on land now waste and unsuitable for 
tea. In this case, tfie growth of Assam rublier may afford a means of turning 
land to prufitahle a(*count which would otherwise only remain useless to its owners. 
It may be that future discoveries with regunl to iirijiroved niethods of tapping, 
new mctliods of gi'owth, means of tapping the plants annually without injury, 
or of growing a larger nmnher of healthy heavuly-yielding plants on the same area, 
may alter the (ipmiou above expressed. But as it stands, and with the data 
before us in the two pamphlets umler review, 1 feel that no other conclusion ls 
possible than that Assam rubber culture can <»nly I'ontinuo as a dependent oi 
another larger and nioro profitable industry, and tlicn can only occupy the 
inferior land.'’ 

Chemistry . — A representative sample of 1903-4: rubber from tho Charduar 
rubber plantation was submitted to analysis in the Scientific and Techiucal 
I)ep<irtmerit of the Imperial Tn^ititute, and gave tho following results : — The rubber 
was <'f a red(li.sh-bPown colour, but showesl liore and tliero small white patches. 
It was highly elastic and tenacious, dry, clean and free from stickiness. 
completely soluble in chloroform, carbon disulphide and benzene, and 
in ether. The analysis was as follows: — caoutchouc 7(>'b7 per cent., resin 19'-. 
albuminoid matter 2*5, dirt and insoluble matter 1*7, moisture 0’9, 
dirt O'o. A high percentage of resin appears cliaracteristic of rubber from the 
Charduar plantation. No precise data are available to show how the comp^itioj 
f)f rubber varies with the age of the tree or locality from which produced. A 
.specimen of A<sam ruliber examined by Hooper gave the following : 

12-95, caoutchouc 85-05, water l-U and mineral matter 0*40, while a sample 
Andaman ruhtn-r (from this tree) gave resin 4*87, t-aoutchouc 67*00, water -< 
uiul mineral matter 0-50 per cent. There is thus a wide diversity in com- 
position which it seems essential should he explained. 

Trade , — The imports into India across its laud frontier, more especially 
into Assam, are considerable. Daring the year 1901-2 these came to 
cvvt., valued at Rs. 1,55,656 ; in 1902-3, 733 cwt., valued at Bs. 65,9B j 
in 1903-4, 1,601 cwt., valued at Rs. 1,66,629 ; in 1904-5, 3,083 cvvt., valued 
at Rs. 3,50,773 ; in 1905-6, 2,587 cwt., valued at Rs. 3,56,413; anci m 
1906-7, 2.330 cwt., valued at Rs. 3,03,194. Of these amounts a very large 
proportion usualiy' comes from the Naga and iVIishmi hills. Recently t e 
(government plantations have begun to contribute to the annual supp } 
something like 3,00(.i Ib. The exports from India to foreign 
caoutchouc (mo.stly the produce of /•*. rfasfirtt) were in 1903-4, 2] 

valued at Rs. 3,47,196, and in 1906-7, 4,489 cwt., valued at Bs. j 

but the traffic fluctuates very greatly, especially the supply dra^vn 
Burma, for in 1899-1900 the foreign exports were returned at 8,169 c ^ 
valued at R.-^. 15,80,729. These foreign exports are usually ^awn 
Bengal (including Assam) and Burma, and are consigned chiefly 
United Kingdom and the United States. In a report furnished by 
Director of the Imperial Institute {Feb. 3, 1905) the value of the Char a 
rubber is stated to have been 3s. 8<Z. per lb. on the London market. 
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insulating purposes, however, the value of this rubber is stated to be only 
3s. M. per lb., owing to the large quantity of resin which it usually contains. 

[Cf. Mann, liept. on Caoutchouc Tree in Durrun'j Dist.^ in Journ. Agri.- 
Hort. Soc. Ind. {Select.), ns., 1869, i., 71-81 : For. Admin. Rept. Beng., Assnjn, 

Burma (many passages during past ten to fifteen years) ; Ind. For., 1890, xvi., 

473-4; 1893, xix., 346-.rJ ; 1897, xxiii., 240-1.420-1; 1898, x\iy., 206-9; 

1899, xxy.. 63-4 ; 1900, xxvi., 569-8.5 : Kew Bull., 1891, 97~lOO ; 1892, 68, 7o ; 

1896, 171-4; 1S9S, 177-81,312; Morris. 6't/nf. Lcct.,l.c. 1898,785-9; 'i’lunjison. 

Kept, on Hukong Valley and Upper Mamkonq Basin, 1895, 10 -7 ; R.E.P., Comm. 

Virc., 1896, Nos. 3, 12; 1897, No. 1; 1898. Nos. 5, 10; 1899, No. 2; 1900. 

Nos. 8, 11, 12; 1901, Nos. 1, 4; (Jaz. Upper Burma, 1900. ii., pt, 1, .325-35; 
Ribbentrop, For. in Brit. Ind., 1900, 198-221 ; Nisbet, Burma uiider Brit. Rule 
and Before, 1901, ii., 77 : Mukerji, Handbook Ind. Agri.. 1901, 48S-9 ; lyn}). fust. 

Tech. Repts., 1903, 14.5-57 ; Jnnielle, Les PI. a Caouf., t/c., 1903. 11. 13, 17. utc. ; 

Journ. Sor. Chem. Indu.-^t., 1904. xxiii., 1154; Rev. de.'i Cult Colon.. ItMU. xiv.. 

246 : Tsoliirch, Hie Harze and die Harzhehalter. 19(M), li., 1010-2 : Wrigiit, Coroa, 

1907, 80 ; Wright, Huhlicr Cult, in Brit. Empire, 19m7, 27' 8.] 

Funtumla elastica, SUwf . Avocynack-K. This is the ire or Lagos lluhln'r 
plant, whicli previously was known as Kiekxiu elastlca. It is heing e\[>eri- 
montally grown on the Nilgiri hills, etc. \Cf. M<»rris. Cant Lect., l.c. 776-7 ; Ke^r 
Bull., 1895, 241-7 ; 1899, 29-35; Agri. Bull. Straits and Fed. Mai. Stahs, 1903, 
ix., 136-8; Bidl. Imp. Inst., 1903, 160-3; Johnson and 'rhisehon-Dyer. Rubber 
Hepts. of Gold Coast and Sierra Leone Col. Repts. Misc., 1904, No. 2$ ; Wright, 

Cocoa, 1907, 79 ; Kew Bull., 1907, 187.] 

Hancornia speciosa, Gomez; Apocaxack.i:. Thi.s yields the Mangabelra or 
Pernambuco Rubber of coiiunerce — exported from Ura/il (Ktiv Mus. Guide, 

1907, 148). 

Hevea brasiliensis, MuII. Arg . Hemsley. Kew Bull., 1907, 154 ; Eufhor- 
BIACE.5:. The Para Rubber True. This and one or two allied sjiecies occur 
in the forests of Central and Northern Brazil, and in the forests of Para from 
the mouths of the Amazons, south and west. They all yield rubber. The region 
m^cated has a climate remarkable for its uniformity of temperature, 87'" F. 
midday and 74' F. at night, the mean being 81® F. and the highest record 95® F. 

The rainfall occurs principally in January to June, the maximum being in April, 
when it reaches 15 inches. It i.s a very healthy region witli a remarkably 
fertile and continuously moist soil. The trees grow rapidly and attain some 3b 
feet in three years. 

By far the best rubber is obtained from the specb*s of this gt*nu>. In 
fact, where ifert^a can bo profitably grown it will never pay to cultn'.ite any 
ether rubber pJant. 'Phe rubber afforded is stronger and por>ses»es a much higher 
breaking strain than that of any (»ther plant, it.s tenacity being due, so it is thought, 
lo the method of coagulation. Once established, Hevt'a reejuires but little cure, 
and lyugh weeding will sullice. It is, however, liable to several pests, more 
especiuily canker, and lias to be protccteil from browsing arunuiU (deer, etc.) 

''hen in the young plantation stage. The trees may be tapped when about six 
years old, but they come into full bearing in eight tr) ten years. Success is closely 
connected with the methods of tapping and curing pursued ; absolute cleanliness 
IS indispensable. The bark of the trees about to be tapped should be lirst 
c caned and tlie V-shaped cuts on the perpendicular centnd channel made with 
dwiaion and thoroughly cleansed before the milk begins to liow. Dust, sand and 
ether impurities greatly lower the value of the rubber, since they eaii with dilii- 
culty be subse((ucntly removed. Dt*liberate adulteration once proved will 
I>crinanently ruin a plantation or source of supply. 

tSDiAN ACCLIMATISATION . — This rubber tree has been successfully culti- 
vated in Mergui and Tavoy. It has also been fully acclimatised in tiie soutli- 
"cst districts of Ceylon, where so much atttaition has been paid to the pre- 
paration of the rubber that it has actually fetched a higher price than that 
trom the indigenous home of the plant ; but while, owing to its purity, it is 
vduable for waterproofing, it seems to lack the tensile strength of the rubber 
Qt Para. 

Burma. — In the Dictionary wall bo found a brief review (an abstract from History. 
ifuselton-Dyer’s report) of the liistone facts regarding the introduction of 
his plant into Asia from seed germinated at Kew. The first imdeavours 
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George King in 1877. A second consignment was obtained in 1879 from Ceylon. 
In 1884 some of the better established plants began to seed, and an acchraa- 
tised stock of seedlings was thereby obtained. Manson, in his Short History 
of the Mergui Riihher Plantations of that Province, has carried the record to the 
present date. In May 1900 sanction was accorded for the gradual formation 
of a plantation of 10,000 acres oi Mevea trees. This was to be located, 5,000 
acres in the Sandawut reserve and a similar area on King Island. The work 
was started in 1901 by 46 acres being planted out, 12 In' 12 feet. By 1904, 
1,518 acres had been planted, and the operations have ><ince been vigorously 
prosecuted, annual extensions taking place according to the scheme sanctioned. 
The purpose in view has been to demonstrate the commercial possibilities of this 
rubber cultivation in Mergui. Already 929 lb. of rubber have been produced, 
and the nurseries, according to the last report, contained 000,000 plants, with an 
addition of 100,000 self-sown seedlings in the original experimental garden. In 
the Annual Report Forest Administration of the Tcnasserim Circle (1904-5, 
31-3), W, F. L. Tottenham, Conservator of Forests, gives the results of a 
further year’s efforts. The total amount of dry' rubber collected during 1904-5 
was 1,450 lb., of which 54 lb. 6 oz. w'ere collected during the rains. The cost of 
collection came to about 11 annas per lb. The area was intended to have been 
extended by 1,250 acres, but owing to an outbreak of cholera only 818*65 acres 
were added to the plantation. Of that expansion 730*87 acres were in Mergui, 
and 8T78 acres on King Island. The conser\'ator of the Northern Circle (Z.c. 52) 
says that Keren has not proved a success in the Katha Division. Hooper {Rept. 
Labor. Ind. Mus. {Indust. Sec.), 1006-7, 0) mentions the result of examination of 
a sample taken from a white- ant’s nest {Teynne** ffnHtroi). The rubber was of great 
excellence, the resin having apparently been extracted by the ants. 

Thus, then, it may fairly be said that Brandis, who early foretold success 
for Tenasserim Para-rubber cultivation, lias been abundantly confirmed, and 
the future seems destined to see largo devohipments. Already private enterprise 
is engaged in the business, and doubtles.s when the possibilities in this direction 
of its forest property have been fully established. Government may withdraw. 
{Ind. For.t Sept. 1905, xxxi., 330-4). For methods of propagation and systems 
of tapping the trees, consult the technical publications, more especially the 
circulars issued by the Director of the Roy’al Botanic Gardens, Ceylon. 

South India. — A good deal of interest has recently been taken in the possi- 
bility of Travancore and even of Mysore becoming hopeful localities for Para- 
rubber cultivation. It is said by planters and others that thousands of acres of 
heavy forest-land, below 1,000 foot in altitude, exist tliat possess rich soils and a 
liberal rainfall, eminently suited for rubber, but which at present are valuel^ 
because not put to any purpose. Some progress has, however, been made, bw 
taking South India as a whole, Para rubber has not so far been the 
success anticipated. A writer in the Madras Mail (ilarch and April, 1905) 
seems to take a hopeful view, however, and the subject has by no means been 
abandoned. 

Bengal and 4ssa/n. — Considerable efforts have been made to organise Para- 
rubber plantations in Northern and Eastern India, but with little encouragement 
so far. The trees have been planted out in Kurseong, Jalpaiguri and Buxa, ^t 
the reports of the Forest Department cannot bo said to be favourable, [w. 
Mann, Cult, of Para Rubber in North-East Ind.y in Agri. Journ. Ind.^ 19u<, 
ii., pt, iii., 273-6.] 

\Cf. Robert Cross, Rept. Investig.j 1877, reprinted in Ind. For., 1879, 
5-26; Notes on same, l.c. 1882, viii,, 62-5; Temple, The Rubber Industp} 
Amazonas State, Dipl, and Cons. Repts. Brazil, JMisc., 1900, 530 ; Agri. Bull, 
and Fed. Malay States, 1903. ii., 99-105 ; Willis, Circ. Roy. Bot. Card. Ceylon, 

No. 4, 23-36; 1899, 105-68; Kew Bull., 1898, 241-77 ; Morris, Cant. Lect.,^ 
750-60 ; Mukerji, Handbook Ind. Agri., 1901, 485-9 ; Stanley Arden, Rept. ‘ 

Malay States, 1903 ; Agri. Bull. Straits and Fed. Malay States, 1903, u., > 

44-8; Thiselton-Dyer, Ten-year-old Trees, 70-1; Rodrigues, The 
Seringueiras, 12-6, 57-61; Pears, On Preparation of Crude Rubber, 1904, 
119-20, 159; De Indische Mercuur, 1904, 309-10, 327-9, 330, 439-40 ; 

Bull. Straits and Fed. Mai. States, 1904, iii., 311-9, 339-88, 405, 412-8, 'I ’ 
Hawaiian For. and Agri., 1904, 290-1 ; Trop. Agrist., 1905, 446-8 ; John^n* * 
and Preparation of Para Rubber ; Tromp de Haa.^, Results of Exper. Tap^ ^ 
of Hevea Brasiliensis, in Cult. Econ. Gard. Tjikeumenh, 1900-4, , 

Agri. Bull. Straits and Fed. Mai. States, Aug. 1905, iv. ; Bull. Imp- ' 
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1904, ii., Xo. 3. 187-91 ; Atjri. Bull. StraU-s and Fed. Mai. States, ll)0r>, 1-3, 
71-7, 226-30 ; Cook, Cult. Cent. Am. Rubber Tree, U.S. Dept. Agri. Bull.. Xo. 
49; \fest Ind. Bull., 1905, v., Xo. 3, 210-5; Trop. Agrist., 1905, xxv.. 216-21, 
305-35 ; Wright and Bnice, Para Rubber in Ceylon, Agri. Journ. Roy. Bot. Gard. 
Ceylon, 1905, iii., 55-86 ; Utilisation of Para Rubber Seed-oil and Cake, in Bull. 
Imp. Inst., 1903, 156—9; 1904, 22-3 ; 'I'schiroh, Die Harze und die Harzbehalter, 
1906, 993-1005 ; Butler, Disease o/ Rubber Trees, in Agri. Journ. Ind.. 1906. 
i., pt. iii., 260-1 ; Sly, Rubber Eorper. in Bomb., 1906.1,, pt. iv'.. 415-6 ; Rubber 
Exper. in Bomb., 1907. li., pt. i., 80, 85-92: Wright, (’ocoa, 1907, 77-8 ; Wright, 
Rubber Cult, in Brit. E7np}re, 1907, 18-9. 

Landolphia Kirkii. Diier. and L. owariensis — East and West African Rubbers; 
Apocyitace^e. a genus of elunbing plants, met with in Africa, of which several 
species afford rubber. To Sir Jolin Kirk is due the honour of having first directed 
attention to these plants. vSir (Jeorge King, in the Annual Report of the Royal 
Botanic Gardens of Calcutta for 1880-1, reported tlie germination of seeds obtained 
through Kirk. The plants unfortunately, however, siib.sequently died. At the 
Nilambur plantation of the Xilgiri liills. further efforts were niatle to acclimatise 
this plant. About the same time thirty-four plants were reported as dfung well 
in South Alalabar. In the report of the Government Botanic Gardens, Bangalore 
(1897-8), it is spoken of as growing like a weed. In the Report for 19(t2-3. 
Cameron wrote : “ Much nonsense has been w ritten lately concerning a new rubber 
plant Lamtotpiiiti Thoifotiii found on the French Congo." . . . The latex of this 
little slirub, which is only half a foot high, is chiefly stored in the root.” " The 
African genus T..tt n*toipitia promises to be a large one. and doubtless all the species 
may be found to contain latex. Vie ha\'e <>ue or two sfieoies on trial which grow 
well. But as climbing plants they are not, in iny opinion, very suitable for rubber- 
farming in this country.” Mansou [l.r. 8) observes that the Laudolpluas have 
recently been tried in Mergui and in tb(‘ Rangoon Division of Pegu Circle. [Cf. Ind. 
For., 1882, vu., 233-7 ; 1897, xxui.. 61-3 ; 1906, xx\i.. 120-34, 313-30 ; Annals 
of Botany, 1900. xiv., 203 ; Christy. Xeic Conun. PL, Xo. 1, 8-10. and plate : 
Xo. 6, 54-6: Keu\ Bull., lS!t9, 35-9; Morns. C<tnt. Leet., l.c. 1898, 773-6. 
’79-82 ; Siidebeck, Die Kultcrgew. der Deut. Kolon.. etc.. 1899. 270-7 and plate? ; 
Bev. des Cult. Colon., Feb.. 1900. 121 : 1901. 21S : 1902. 75 : Bull. Ecoy\, Madag., 

1902, 143, 145—6, 251; Imp. Inst. Tteh. Repts., 1903. 152-4 ; Jumelle, XciJ P/. 
(xCaout, et a Gutta, 1903, 284-352 ; .If/rn Journ. Natal, 1003. 25 ; Bull. Imp. Inst., 

1903, 68-71, 1G8-9 ; 1904, 94-5; suppl.. 95—6. 105-6, 153-6; 1905. 221—2: 
Bull. Imp. Inst., 1905, iii, 14-8: De Jndische Merenur, June 1904: TscUirch, 
‘•c. ii., 1013-4.] 

Manihot Glaziovii, MuU Atg. EurHORBiACE.E. Ceara Rubber, Scrap Rubber, 
Manicoba Rubber. Cross described the tracts in Brazil whore he found thi.s 
plant as possessing a dry arid climate for a considerable part of tho year. The 
rainy season, he says, begins in Xo\einber and continues till May or June, 
though there are occasionally alnu'st rainlos years ; the temperatun* ranges 
from 82^ to 90^ F., and the altitude is about 2on feet above the level ot the 
sea. Ceara is a coast town in lat. 4“' S. 

In the early experiments at acclimatisation of rubber trees in Imlia (lS76 
and subsequently) it was ascertained that while Ceylon had better be treated 
the centre of tlie experiments with ##«*#•*•« ami rubbers, t'alcutta 

might with advantage be made the depot for Ceara. Sir George King accor- 
'^gly wrote, in the Annual Report of the Royal Botanic Gardens of Calcutta hu’ 
that the Ceara rubber trees r«»ntinue to grow vigorously, and a few 
beginning to yield seed. In tlie same year, in tlie Annual Repurt 
of the Bokimc Gardens, Nilgiri H/lIs (Harliar), it is said that the Ceara trees are 
completely established. Lawson, for example, wrote tiiat Ceara trees " grow 
rapidly, and to all appearance thrive well ; but I have been wholly unable 
? rubber from them in anything like a paying quantity, and every one 

hitherto has also failed.” In the repi>rt for isltd-i the record is made of 
trees having been tapped for rubber. In the Report of the Con.^^f rentier of 
Maelras (1891-2) it is stated that in Xortli Alalabar this rubber trt'o 
^ Wf^ed and some of the trees are 46 feet high. In 1895 -(». 309 
-s Were tapped in South Malah.ir and gave an average of 1 oz. per tree of 
valued in England at l.v. x\d. to I.**. 9d. per pound. Mr. R. L. Proud- 
1^898, tapped a tree eighteen years old m the Barliar ganhui, and b\ a 
e tapping obtained 2j oz. of dry rubber. Ceara, he adds, is (piite at 
and wall gntw almo'.t anv where on the Xilgins up to 4,000 feet in al- 
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titude. IVIention is often made of a fairly extensive cultivation in South Coim- 
batore. Cameron (Superintendent of the Botanic Gardens, Bangalore) has 
repeatedly reported on this rubber. Experiments were commenced with it 
as early as 1879. After enumerating the production and distribution of seed 
from tlie gardens during the past tw'enty-five years, he adds that Ceara 
rubber is now tolerably common in many parts of the Province. In a report 
published in the Mysore GazettCy April 1904, he further gives useful particulars of 
jiLinting, propagation and tapping of the trees. In the Forest Dept. Reports 
of Burma mention is made of successful acclimatisation in Mergui. In 1890 a 
valuation of "Is. a pound for the rubber was obtained. 

It is hardly necessary to deal with other reports since enough has already been 
furnished to give a fairly satisfactory conception of the efforts made and results 
attained in India. But it may be useful to conclude with the following as in- 
dicating the opinions held by experienced scientific authorities in Europe : — The 
Kew BulletinsnTCiYCiixxi&c>Q the results obtained somewhat as follows : — 1. The plant 
is readily propagated by seed or cuttings. Seeds are abundantly produced in 
almost every part of the world where the plant has been introduced. Sowing 
in the permanent position is universally adopted in Brazil. 2. The Ceara rubber 
plant is very hardy, a fast grower, free from insect and fungoid attacks, requires 
little or no attention when once established, and thrives in poor, dry, rocky 
soils unsuited to almost any other crop. Large plantations only are likely 
to prove remimerative. 3. It produces a good class of rubber, second only to 
the best Para. The yield is small per tree, but a return is obtained earlier than 
from any other species. Under skilful treatment the trees may be tapped twice 
yearly, and last in a productive state for fifteen to twenty years. 4. In spite, 
therefore, of the apparent want of success in Ceylon and other countries, the 
increasing importance of rubber suggests a reconsideration of the merits of this 
interesting plant. 

Both in India and Burma mention is made of the fact that the large starch- 
yielding tuberous roots of this tree have been discovered by the wild pigs, 
and considerable damage done by them in seeking out and devouring 
the tubers. This fact suggests the possibility of these starch-yielding tubers 
becoming an additional source of revenue, should an extended cultivation take 
place. [C/. Cross, Ind. For.y 1879, iv’., 27-45 ; Notes Ceara Rubber in Ind. 
For., 1882, viii., 58-01 ; 1897. xxiii., 456-8 ; 1898, xxiv., 460-1 ; Proc. Madras 
Board Rev., Oct. 1894, Xo. 712; Nov. 1897, No. 914; 1899, No. 518; Aug. 
1904, No. 906 ; Morris, Cant. Lect., l.c. 1898, 765-70 ; Kew Bull., 1898, 
1-15 ; R.E.P., Comm. Circ., 1897, No. 8 ; 1901, No. 4 ; Rept. Bot. Card. Nil- 
giri Hills, 1902, 8 ; 1902-3, 9-12 ; 1903-4, 5-8 ; Imp. Inst. Tech, Repts., 1903, 
147-8 ; Tschirch, Ic. 1906, ii., 1006-7 ; Rubber Exper. in Bombay, in Agn. 
Journ. Ind., 1907, ii., pt. i., 80-1 ; Wright, Rubber Cult, in Brit. Empire, 190/, 
21-2 ; Wright, Cocoa, 1907, 79.] 

Parameria glandulifera, Benth . Afocyjstace^. The Talaing Milk Creeper. A 
large climbing evergreen shrub of the borders of tidal forests on the sea coasts 
of Tenasserim and the Andaman Islands. It is known as talaingzok in Burma. 
It would appear to have sometimes been confused with ivuioitghfteia 
Tlie milk is obtained by a somewhat destructive method of cutting the stem 
into hhort lengtlis, and allowing the milk to drain into vessels containing 
at a temperature of 104° to 122° F. On agitation the milk coagulates. Ike 
pltUit may he propagated by cuttings with great facility. The yield seems o 
bo remarkably high and the rubber of fair quality, perhaps equal to that o 
<>/ff Hoopt^r Labor. Ind. Mas. (Indust. Sec.), 1906-7, 

the analyses of tliree sainple.s examined. They contained 92’39, 95*1 
per cent, of •■auutchouc. A sample from the Andaman Islands he found ( 
1905-6, 25) contained 92 '5 per cent, of caoutchouc, 6'4 per cent, resin an 
1-0 per cent. ash. In spite, theref()re, of all that has been said to 
trary, this s/nirce of rubber seems worthy of more careful consideration ^ 
luts as yet been meted out to it, and it seems probable that some 
and more economical process of coll*K?tion might be devised than that prac » 
at pre.seut, while the cost may be brought within permissible commerc 

^ 

In this connection it may be added that the percentage of ash is an impo 
hujt<tr in determining the values of rubbers. The following average 
may, therefore, be of interest : — Para rubber, 1 to 2-5 per cent, ash ; 

2 to 3 per cent, ash ; Assam rubber. 4 to 6 por cent, ash ; Parameria m ’ 
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6*4 per cent, ash in dry rubbers. [Gf. Wright, Rubber Cult, in Brit. Empire^ 

1907, 28.] 

I^ynchodia Wallichii, Benth. ; Apocynaceje. A lofty evergreen climber of 
the Sikkim Himalaya at altitudes of 2,500 feet, also met with in Assam, Syllu't 
and Burma. Attention has recently been directed to this plant as a new source 
of rubber by Mr. Hearsey of the Forest Service, Burma. A sample of tlio rubbtu* 
was furnished in August 1903 by the Reporter on Economic Protbutts to Prof. 

W. R. Dunstan for examination. The report, dated !May lOub shows tho 
rubber to contain 89-0 per cent, caoutchouc, <r7 per cent, resin, 4 3 per cent, 
dirt, and 0-51 per cent, ash (included in the dirt). It is thus of goi>d ([uality, 
but about 1*5 per cent, of the caoutchouc was insoluble in the usual solvents. 

The brokers’ report on the sample was to the effect that, at prcs-^nt iirices, it 
would realise 3s. Gd. per lb. Dunstan then adds that if sup[)licd of -.imilur 
quality to the sample examined, it would always sell readily. 

Sapium Wglandulosum, Muell. . Euphorbiace.^;. Yields Colombian Scrap or 
Virgen Rubber from British Guiana and also Bolivian Rubber. [Cf. K' ir Mn-'i. 

Guide, 1907, 189.] 

Urceola elastica, Roxb., and U. esculenta, Benth. {Chavanne-^ia ei^culenta. .1. /)<"' ) ; D.E.p. 
Apocynaceje. These climbing shrubs yield caoutchouc of g(»nd quality. Tlio 36i-3. 
former occius in Malacca and Penang and tho latter in Burma; common all 
over Pegu and met with in Martaban and Tavoy. It is known as Icyetpannij 
(Burma) and tophet (Karen), 

This rubber appears to have been first described by Dr. Thomson in 1858. 
subsequently by Mason (ISGO), and in 1874 Strettell wrote a special illustrated 
pamphlet on the subject {The Caoutchouc obtained fr&m Charannesia esculenta). 

Sir W. T. Thiselton-Dyor, as in the case of all the other rubber-yielding plants, 
contributed largely towards tho development of our knowledge of the present 
species. The Forest Administration Reports of Burma contain, almost yearly, 
numerous brief references to it and its rubber. In 1897-8, for example, mention Burma Supply, 
is made of 2.342 plants being in the Palon and Kimpadi Plantations of Rangoon, 
which were started m 1874. Perkin [Circ. R.B.O. Ceyloyi, 1809, 102) observes 
that “ the latex from the thin stems?, such as bear the leaves or have recently 
shed them, forms a sticky substance when moulded between the finger and 
thumb. The plant resembles in this respect. The latex both from 

the pith and the cortex of the young stem is sticky, hence it looks as if the true 
^outchouc is only formed in the secondary bast.” Manson (7.c., reprinted as 
Circ., 1901, No. 4, 12) gives many useful particulars. 

In the Proceedings of the Government of India {Forests, June 1904, No. 5, 

18-9) a collection of official communications has been brought together, 
extending from Alay 1903 to January 1904, that gives the most recent ex- 
penence and results in tapping the r'rceoiw plants in the special plantations Rosnit-. 
of this species. They can hardlv be regarded as conclusive, though highlv 
instructive. On March 21-5, 1900, 469 creepers were tapped, each with 
thirteen cuts, and the yield came to 11-454 Ib.. whicli was not weighed till 
20, 1903. This cost Rs. 29. or Rs. 2*53 per pound. The second tapping 
ook place on December 14-24, 1900, of 508 creepers, each receiving 30 cuts 
and yielding 9'853 lb. of rubber, which was weighed on January 25, 1901, and 
imated to have cost Rs. 51*4 or Rs. 5-20 per lb. Tho writer of tho report 
comes to tlio “ conclusion that the cost of collection of the rublier 
I'havannesia is prohibitive, and that no profitable industry can ever be 
f ill connection with it.” But as if to show that the experiments con- in'lL'CTinus 
ucted and tho conclusions drawn from these cannot be regarded as final, he i'ru lu. tu.n. 
as that in the Mon Valley in Minbu district the monopoly of collecting rubber 
^h^'^annesia is sold annually by auction for Rs. 250. It is thus clear 
th*^ I results can be and are obtained than in the special plantation fif 
^ plant near Rangoon. Subsequent experiments seem to show that tlit> 
mentioned are not necessarily conclusive of what can be d^rio at tho 

to reporting in May 1903 on samples of this ruiiber. turni-^lHol Valnitlon 

that pvmpose, observes that- tliis plant yiekl? "a rubbtu- wlmli 
fc be of some commercial importance, especially if it can be 

consignments of tho quality represented by tho sample now 
• oti-” The analysis showed caoutchouc 81-8 per cent., resin 7-5 pt'r 
(Irv ' cent., and ash (included in dirt) 1-8 per cent., calculated on 

> rubber. The commercial experts cimsulted compared the rubber witii 
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Tonquin, and gave its valuation at is. to is. Id. per lb. Dunstan then adds, 
“ This material is evidently deserving of further attention.” The Agriculturcd 
Ledger (1903, No. 10) gives the results of additional chemical investigations 
conducted by Leather, a.s also a note by Mr. S. Carr. Deputy Conservator of 
Corosts, in wliich the methods of collection of the latex are described. 

Subsoiiuont samples were forwarded to the Imperial Institute for exaniin.ation. 
It was reported that three contained so high a percentage of resin as to throw 
doubts on their being correctly determined l)otanically. The others showed a 
high percentage of good c.aoutchouc, and were \ alned in 1904 at from 3s. 
to 4/?. a lb. [C/. Morris, Cant. Lect.. l.c.. 1S9S, 792 ; Bidl. Imp. Inst.^ Sept. 
29, 1904, l.oO-O ; Wright, Eiihher Cult, in lirlt. Ein}iire, 1907, 28-9.] 

Willoughbeia edulis, Ro\b. ■ ArocYXACE.-E. The thitchanhnwe, possibly also 
tulaingno of Burma, and the lati-am of Beng.rl. is an immense climber met 
with in the forests of Ass.aui, Sylhet, Cachar, i'liittagong. Pegu, and .M.irtaban. 
It yields a large edible fruit, which from a general i-esemblancc to the mango 
has suggested the name “ climbing mango,” At one time high expect,ation.‘i 
were ontertairu'il regarding tVitloiiyUhein rubber. It has since transpired that 
much of the rubber in question will have to be transferred to other genera, 
and that so far as the Indian species is concerned ( ii'. etiniis), it must be no 
longer consiilerod as .a caoutchouc-yielding plant. Recent investigations con- 
ducted by Dunstan havo shown, for example, that the very high percentage 
of resin (in some samples 84d> per cent, with only I0’8 per cent, caoiitehoiic) 
necessarily cxclndo it from consideration as a rubber. [Cf. W'riglit, l.c. 29 ] 

Trade in India-rubber and Caoutchouc Manufactures. — Sucli 
particulars (p. 0.54) as can be procured regarding the production 
of caoutchouc in India havo been given. It remains to exhibit very 
briefly tlie traffic in rubber manufactures. There are no local (Indian) 
manufactures, so that the supplies of goods are drawn exclusively 
Irotn foreign countries. In 1876-7 the imports of raw caoutchouc and 
of india-rubber manufactures eollectively were v'ltlued at Rs. 1,27,759 ; 
twenty-five years later (19(X)-1) thev came to Rs. 6,05,594: in 1903-4 to 
Rs. 7,03,003'; in 1905-6 to Rs. 7,78,905 ; ami in 1906-7, Rs. 10,04,782. 

It may be here added that the imports into Great Britain during 1902 
eame to 419,375 ewt., valued at £5,180,262, and in 1906, 607,077 cwt., 
valued at £9,966,620. Of the last-mentioned amount Brazil alone con- 
tributed 253,918 cwt., and the total from British Possessions was 90,403 
cwt. The exports ec]ual about one-balf the .supply (330,252 cwt. in 1906)— 
the country which takes the largest amount being the United States 
(126,969 cwt. in 1906). 


INDIGOFERA (INDIGO), the Dye-yielding Species.— 

genus of Leoumixos.e which comprise.s .some 300 species, distrihuteu 
throughout the tropical and warm temperate regions of the globe— India 
having about 40. Western India may he described as the heaihiuarters 
of the species, so far a.s India is concerned. 25 (thus fullv half) being peculiar 
to that Frcsidt'ucy. On the other hand, on the eastern side of India (dn' 
provinces of Bmigal, A.s.saiu and Burma) there is a marked doi'rease ni 
thi' number ol species hut a visible increase in the prcvalcuco of those that 
ari“ met with. It i.s 2>ossible, moreover, tliat many more sjieeios aftou 
indigo than those sjiecially cultivated lor the dve. Accordingly, culti- 
vation of richer dye-yielding stocks has been tirgi'd as one of thi‘ niost 
rational methods of impirovement. [(,'/. Watt, Anal. I mile and 
o/ Ind.. Madras. 1899, 4.] This is of sii^iremc moment in the crish t a 
lut.s overtaken the indiistryr. Praiii and Baker {Xotes on 
Journ. Bot., 19(12. xL. 60-7, 136-44) have furnished a very instrinti'c 
paper, which has already jiroved of the greate.st ju'actical value. So a o 
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Leake (The Localization of the Indigo-producing Substance in Indigo-yielding 
Plants, Journ. Roy. Hort. Soc., 1905, xxix., pts. 1-3 ; Annals of Botany, 

1905, xix., 297-310) has devoted much attention to the selection of stock, 
and the practical results to he attained thereby. Space cannot be afforded 
here to do more than review very brielly tlie salient features of these and 
other special studies. This will be attempted while following the usual 
rule of treatment in aljdiabetical setjuence of scientific names : — 

Indigofera Anil, Lmn. : Mant. Ft., 1771, 272 ; Pi-.iiii .iml B.iker, l.c. i;!7-40. 

This South Aaierie.ui species is crown in Bunn.i, Eastern Iiulo-China and Snut hern 
China, but never, so far as wo now understand, in liulia proper. Moreo\ or, 
there would appear to be three very di.stinct varieties (or perliaps more eorrectli.' 
distinct species, elosely allied to f. .liiit) that have to be dealt with iii this po.sition. 

Tliese are : — 

(a) I. truxillensis, H.B.K. , I. tinctoria, vur. oligophnUa, DC. An American 
species and very common pl.int. It apparently was the form chiefly cultivated 
m the West Indies during Sloane’s time, and i.s the wild indiao of West Indian 
writers. (,t) I. Anil, Lim , uar polyphylla, DC.: I. sitffruticosa. Miller, Carri. Diet., 

1768 (ed. viii.), No. 2. Tliis is the cultivated plant — Xii'liqri’itl pitzahne of 
Hernandez (Nom. PI. Hist., llijl, 108), the wild form of wluchis the r. gniitiiiDiiu, 

Liims (non Lmn.). (-) I. Anil, Linn , uar orthocarpa, oc. 

I. argentea, Bupm. {non Lmn.), FL hvl., 171, ail Indian plant that is ipiitc 

distinct from /. uvtit uUttH. thouL'h often confuse<l with it. 

I. arrecta, Hochst, {^'^cJiirnp., Hvrb. Abpss. PL, n. U)23, tion Bcnth), in Natal-Java. 
Richard, FL Abi/ss.. i., 184. The Xatul-Java Indigo. Tliis is the \veli-kn«>\vn 
(Icgendeg {dek iH'bg) of Abyssinia iind the chief mdiizo-producinK species of Africa 
outside the area oeeupicil by f. untivttiittH. It is now largely cultivated in Java 
under the name of Xatal Indigo. Of Java, Pram (in a letter to Barber) says, 

“ In the beginning only i. tim tovUt, probably intrciduced from India or Ceylon. 

'vas grown. Tliis, however, toward.- tlic end of the seventeenth ('cntury, was 
replaced by r. Mtimtttvana, which hold its ground for a considerable time. In 
theWeat Indies and Brazil the cultivation began with i. mu ihu fra n ft . which \vd^ 
imported as * Brazil Indigo.’ Later on, however, this plant was displaced by 
a native species i, trttj iitcaMfM. which i^oon was supplanted by anidher and better 
native species, i. AaU. Tliis species, i, Aaii. has spread all over the world 
and is even now the nu^st widely grown of the dye-yielding indigoes ; when it 
reached Java it disphiced f. MauHttrana. In the West Indies /. Anil hnally Hbtury. 
met with a formidable rival in i. ijaati antivnHtM and in counse of time the latter, DiiJCovory. 
being recognised ns a superior kind. \\a.s adopted in Jav.i to the exchusion of t. i ait. Sujicnor Stock. 
More reiently in Jas'u i. yaatitaaicuMiM has been found to bo le-s valuable than 
t. arrfctu. and the latter }ia.s practically taken its pbice. The bi-tiwical aspect 
of the subjec-t therefore indicates the advi«^abilitv of at leaf't giving u trial t(» 
arffvtft in ^Madras. It iloes not. of course. foibnv that the jilant will thrive, 
bat if it does, it s('enis flear that it i-. the bent specioft to grow, in Bihar, where 
It iios been tMrefuUy tried, then' <u‘e objections to the plant whuli it is ho]>ed may 
J'f overeoiiio ; but in Lower Bengal it thrives mui h h<'tter than M. Mainatruaa. 

Ibe advantages of the plant are twofoM. It givi's nuu-h more leaf, being 
n rriU(‘h larger pkuit, and it is statetl by those interested m the preparatii*n of 
mdigi) to giv(» a higher peri'entage of dye fr»im the same weight of leaf.’’ 
rpj objections to which Pram refers have been ably tlealt with by Leake. 

Ibe plant was found to germinate so iinperfeetly as to render its cultivation un- 
profitable , It has the same defetd as clov er, namely, the seed-eoat is very hard 
(Bloxam and Leake, Acr, Research irort in Indigo, 100,7, 33). \V hat is, therefore, 
re([uire<l is a machine that will scratcli the seed-coat and thus facilitate germina- 
hoii. Kccently in the public press of India it has become cu^'toinary to read of 
Xatab.rava seed aritieil and ready for sowing" (see p. (iTl). Rcrgtheil {.laa. ,Soanijcd deA 
Imp. Drj,t. A'frl., app., 1004-5) ol.sorves that the Java plant contain.s more 
colniinng matter than do any of the plants ordinarily cultivated in 
ibar. Jtr. \ Bailey, who vi-^ited .Java, in ISOO on behalf of the Indigo Iiu- 
provciiients 8ymheate, was apparently the first person who jMiintcdly directed 
^ne attention <<f Indian planters to this si(w k. F. M. Coventry furnishes returns iVn’-oUiiress 
^bich would seem to justify the opinion that the Java plant s}n>ws an increjise of Improw'meab. 

' eent. in the auH'uut of green plant eut per acre and of 45 per cent, increase 
^ vat produce, over the ordinary plant of the United Provuices. 
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I. articulata^ Gounn, Illvst.y 1773, 49. This is 1. argentea, Linn., Mant. PL, 
ii., 273, non Bunn. : /. spicata, ForsJe. ; I. ccerulea, Roxb. Is the plant which 
yields much of the indigo of Arabia and Egypt, still sometimes met with in 
Western India and as far to the east as Bandelkhand and the Kistna highlands. 
Was formerly the species most largely grown in the Bombay Presidency, but 
nowadays is only occasionally seen imder cultivation in Rajputana and Sind. 
Prain says that in the time of Roxburgh and Hamilton (1803-14) the Eg>^tian 
indigo still sur\'ived as an Indian species (probably escaped from cultivation) in 
Ihluir. but now’ it seems to have quite disappeared from that region. 

I. longeracemosa, Bowm. Herb.; BafZ/on. in Bull. Soc. Linn. Paris, 1883, pt. 
i , .309 ; Prain and Baker, /.c. 144. In the letter by Prain, to which reference 
lias already been made, there occurs the following passage: — “In Madagascar and 
Zanzibar there is a species — r. lonyeiHti'vittoHtt. very distinct both from t. 
tariff and from f. stitnHtrftttft — that is valued by the people of these islands 
beyond all the other species they grow, and they grow the following: — (a) and 
vhie-fly M. Anil, (b) less often I. tinetaria, (c) occasionally I. ftnnuttrana, and {(i), 
in the higlilands of Madagascar, f. afrertaP Prain then adds that as long ago as 
187o-6, Col. Beddome found this very species both in Travancor© and Tinnevelly, 
and subsequently it w’as found by Lawson in Travancore. 

I. tinetoria, Unn . Sp. PL, 1753, 751. Prain and Baker establish two chief 
varieties of this species with several very distinct cultivated states under 
tliese, some of which may have to be viewed as worthy of distinct specific 
positions. The follow'ing abstract may be regarded as setting forth the salient 
jioints : — 

(a) uar macrocarpa, dc. The special forms of this are ; — 

The Wild Plant, apparently unknown to Linmeus or Be Candolle. _ It was 
found in Nubia by Kotschy in 1841, and specimens w’hich agree with it in every 
essential have also been found in Central India. Regarded as a distinct species 
its name would be f. neryit. Vathe. [Cf. Duthie, FI. Upper Gang. Plain,^ i., 255.] 

The Southern or Madras and Ceylon cultivated stock. This is the 
jdant dealt with by Linnaeus in his Flora Zeylanica, and by Burmann in his Piora 
hnJica. This particular form would thus appear to have been early cultivated m 
Southern India, though recently it has very possibly been completely displaced 
by f. Mtf ntffti'ff no. “ It w’as and still is the r. tittrtoria of the cultivators in the 
Dutch Indies, w'here, however, the species is not now much in favour. Specimens 
of this form, evidently' feral after escape, have been communicated from many 
places both within and beyond the limits of tlie area where it now is, or formerly 
has been in cultivation.’^ Prain and Baker, from whom the above has been 
derived, add that they have seen specimens of this particular plant from the 
Philippine Islands ; from North Queensland ; from the Laccadives, where it is 
described as forming thickets that cover a great portion of Kadamum Island ; 
finally from Merwara in Rajputana, where it is not, and probably never ha? 
been cultivated. It is a wild plant in Merwara, growing by the sides of ravines, 
and bears the vernacular name of jinjini. 

The Northern Cultivated Form. — This is largely in use in Northern India 
from Bihar and Tirhut westward by north to the Panjab, where its area meets 
that in which some form of i.nryeftteft is growm, and southward to theCircars, 
where /. finvtorift occurs. This, throughout the area specified, is the 
known as nil. and is the form to which the name r. tinetoria is applied. ^ 
is nut exactly what Linneeiis meant by t. tinetoria : it is, however, preci^ > 
what Gaertner intended by Htmtatrftna, and what Lamarck has fignred 
I. infliea, but not the same thing as the old r. inttiea of IVIiller, 

I. hirsnta. L ” (Prain and Baker, Lc. 65), In the Annual Report of . 

Botanic Gardens. Calcutta, for 1901—2, it is observed that while the Dutch ne 
possession of ^Malabar this indigo plant, “apparently derived from the Easern 
Malaya, came into use there.” Prain (in the letter above mentioned) observes . 
“ Abtiut that time, 1086, there was cultivated in Malabar a different plant 
Mutnatrana, which seems to have been introduced a little later (whether r 
Malabar or dirceth' from the Malaya carmot be traced) into Bengal, where 
to its introduction, indigo was not grown at ail. This plant, "which gener 
passes under the name of #. tinetario. although it is not precisely the 
the true plant of that name, has now spread gradually westward and has 
out almost completely the cultivation of the Eg\'ptian indigo.” “ “This 

happeneil in Northern India has also happened more recently in Madras. 
is all the more remarkable, because m all the older collections, such as t o 
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Wight, Stocks, Law and G. Thomson, i. was reported only from 

Malabar and theKonkan, the Coromandel phmt being always i. tinrfttria proper.” 
It is also the form of i. tim'torin that was introduced from the East into 
the West Indies, and is the i. tinrtoHa of Lunan. If, therefore, it be deemed 
necessary to give this plant a separate name and to remove it from being 
one of the cultivated states of /. Unn , then it will have to be 

called r. Huntatvuna . Gncrtn. In addition to India it also occurs in tropical 
Africa and Formosa. It may bo distinguished from the southern form by 
its leaflets, which are larger and ovate-oblong or oblong, instead of obovato 
or suborbicular. The pods are also (in stunatmtut) shorter, thicker, and 
blunter at the apex, and are usually more numerous and straighter than 
in the Madras form (Duthie, l.c. 255). Leake has devoted much careful 
study to the cultivated races of this plant in relation t(» temperature and 
rainfall. His conclusions regarding the seed supply will richl3’ repay careful 
perusal. 

{ji) uar. brachycarpa, OC. This form havS been sent from Guatemala, Central 
America, Peru, etc. It is apparently not met with in India. 

other Indigo-yielding Plants. — The Indigo of modern commerce is 
thus obtained from one or other of the species of I ndiiiofertt discussed 
above. But species of Indigofem are distributed tbroughout the tropical 
regions of the globe (both in the Old and New AVorlds) with Africa as their 
headquarters. And in addition to the Indigoferas several widely different 
plants yield the self-same substance chemically. Hence, for many 
ages, the dye prepared from these has borne a scTionymous name in most 
tongues, and to such an extent has this been the case that it is im- 
possible to say for certain whether the n'lld of the classic authors of India 
denoted the self-same plant which cdekls the dye of that name in modern 
commerce. The word nUd simply means dark-blue colour, and is practi- 
cally synonymous with kdla (black). It is often used adjectivally, such 
as in nilgao (the blue bull), nUopala (the blue stone, or lapis-lazuli), 
nilamani (the sapphire) and nilufar (the blue water-lily). Xila carries, 
too, the abstract ‘‘darkness,” and only becomes a substantive to denotii 
the dye-\'ielding species of hidigofera at a comparatively recent date. 
Anil comes from the Arabic al-nil through the Portuguese, and should 
have been written annil. 

The woad of the early European authors {Istitis thictorifi) is grown 
to-day in Centra Asia and has been so for ages past — a region where no 
species of Indigofem has been known to be grown (or possibly could be 
grown) as a source of indigo. The Sanskrit peo])h' may accordingly have 
first made acquaintance with the indigo of Indigofem in India itself, and 
tt IS just possible that their nild may have originally been the woad, which 
wth the ancient Britons was used, like the indigo of the American 
Indians, to dye the skin and hair. Complex and difficult though the 
itrt of dyeing with Indigo may be, it is thus more intimately associated 
with the early human race than any other kno'ivn dye or pigment. 
And in India it would appear that a far larger number of plants are 
regularly resorted to as sources of this dye than is the case with almost 
^ny other country in the -ivorld. In addition to Isatis met with on the, 
north-west alpine tracts and Afghanistan, mention has, for example, to 
oe made of the rum of Assam and Central China {Stfoltitfin flies /inrei- 
>fii>iliiis, p. 1051) ; of the rijom {Mm-silenia fhietindii, p. 774), found 
in the north-eastern tracts, a plant clo.sely allied to the original imligo 
plant of Java ; of an indigo plant (Te/ilii-osia jmejineen) well known 
*,?.®®mkay and Rajputana and closely allied to one of the, indigoes of the 
r'liger and Egypt; of the Nerium or pala indigoes (ff'rif/iitin iinctorin, 
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p. 1 131) of South Inilia, the plant which would appear to have been used prior 
to the introduction of the species of Indigofera ; of the iiidigoes of Burma 
(such as (ti/iii iiPDia fhif/eiis) : olCocMn-Cliina (Sjti/anthes tinrton<i)\ 
and of North China and Siberia (PoliifioitinH finrtoriinii). These and 
many others are plants which have been, or are being, used as sources of 
this particular dye in some parts of India. Is it to be wondered at, 
therefore, that the early records of the industry leave on the mind of the 
student the suspicion that the plant used in early times was, in all pro- 
bability, not always the indigo of to-day 1 Not only has the modern 
industry shifted from Agra and Cujarat to Bengal, hut the plant grown 
has been changed completelv. [f '/. .loret, Les PL dans L'Antiq., etc., 1901, 
ii., 271, 34.5-6.] 

It mav serve a useful purpose to quote in some detail and in 
secpience of date a few of the more instructive accounts of the indigo 
indiistrv of India. It is thus contemplated to concentrate attention 
on the Indian issues, and if possible to exemplify from past historic 
records and scientific experience the directions of possible economy and 
improvement. 

Historic Records of Indigo. — Periplus of the Erythrcean Sea (80 a.d.) 
(llcCrindlc, transl., 17, 109) speal<.s of indigo u.s e.xported from Barbarikon, 
a Skythi.iu tt)\vn on tiio Indus and the port for the metropolis — Jlinnagar. 
Marco Bolo (li!98) gives a grotesque, though acciu’ate. account of the Native 
imhgo industry as seen hy Iiiiii at (.'oiluin (Quilon). ” It is made of a certain 
iierl) whicii is gathered, and (after the roots har-e been removed) is put into great 
vessels upon uhicli they pour water and then leave it till the wliole of the plant is 
decomposed. They tlicn put tliis liquid in the sun. which is tremendously hot 
there, so that it lioils and coagulates, and becomes such as we see it. (They then 
divide it into pieces of four omioes each, and in tliat form it is e-xported to our 
parts).” Athanasius XiUitui (14tiS) (a Riissiiin traveller) speaks of Kanbat (Ca.ni- 
liay) where the indigo grows. Vasco da (Jama (149S). Varth^ma (1303), and 
Barbosa (1.310), who all \ isited Gujarat and the west coast of Bombay, make no 
mention of indigo, from which ciri unistanee it may be inferred to have been a 
comparatively unimportant industry. Garcia de Orta (1563). however, gives a 
short account of its cultivation and manufacture in Western India. He calls it 
the .4ni7 of the Arabs and Turks, the rjdli anil nil of Gujarat, and remarks mat 
it is tested for purity by burning, when there should be no sand in the residue, 
and by being so light that it may float on water. Acosta (Tract, de las Droijas. 
1578, 40ti) describes the Anil of Gujarat. Barrett (1.384) mentions indigo imm 
Zindi and Cambain. It is not apparently referred to in Baber's Memoirs, m*"" 
25, and is but mentioned m the Ain-i-Akbari. 1.390 (Gladwin, transl.. ii., 28, 41). 
as produced at Agra. Linschuten ( I'o^. E. Iwl.. 1598, i., lil-2; ii., 91) speaks of 

" A nnil ’’ or indigo as it ■'groweth only in Cambaia and is there prepared and made 

ready, and from thence carried throughout the whole world.” So again, he says, 
'' Annil or indigo hy the Giiserates is called r/ali, by others nil : it is a costiv 
colour and much carved and traliqiied into I’ortingall; it groweth in ^ 
the kingdom of t'aiiiiiaia ; the lasirbe is \ory like rosemary, and is sowed liae 
other hearhes, and when the season serveth is pulled and dryed and then ^ 
wette and beaten, and so certain da yes after dryed againe and then prepared. ( ^ 
pas.sing it may bo here pointed out that the passage just quoted implies that a 
the time Liu.-choten wrote, the dry-leaf process was pursued in Gujarat.) 

Franij'ois Byrard (Vo'/.E. Ind. (ed. H.ikl, ,Soc.). 1601-10, ii., 359, etc.) 
the account gir-pii liy Linschoten. In The First Letter Book of the East in * 
Cninpani/, 160.5-li. Birdw'ood and Foster quote a letter of instructions to pat 
chase Indico of Lahar (Lahore). SereliLs (.SarUhej, .3 miles (s.W. e'f Ahineda )>a 
and Belondri (7 Ballahi. a \ illage 20 miles from Bhavanagar). Finch 
in India, m Purehas' Pihjrinie.s, 1607, i.. 429) affords tile first tletimte concep i 
of the indigo industry of Imlia. or rather of Agra and Fatehpur Sikri, aia 
from him perhaps dates the eonception of the plant being an Indnjofera. ^ 
The herb Ndl, growetli in form not much unlike Gives or G'lch-pease, having 
small Icufe like that of Sena, but shorter and broader, and set on a very 
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foot'Stalke, the branches hard and of a woodie substance like unto brooine. It 
usually growcth not above a yard high, and with a stalke at the biggest (which 
is at the third yeare) not niuch exceeding a man’s thumbe. The seed is includecl 
in a small round codtle about an inch long, resembling FcenigrcBCum^ save that it 
is more blunt at botli ends, as if it Iiad Vjoen cut off with a knife. It carryeth a 
small flower like that of Heart's-ease, tho seetl is ripe in Xoveniber. anil then 
gathered. The hei’l> once sownc dureth tluee years, being cut everv year m 
August and JSepteinbcr .ifter the raint'S. That of one \<*ere is tiuidcr and thereof 
is made Notre, which is aweiglity reddish NiU sinking in water, not come to Ins 
perfection : that of tlie second >eere is ri<*h, and called Ci/erre, \cry light and of a 
perfect violet colo\ir. .■^wiinnung on the water: in the third \eere the lu'rb is de- 
clining and this Xill i?, i-alleil Cttlfchl, being a weiglitie blackish Sill, the worst 
of the three. This herbe bt*ing cut the month aforesaid, is cast int() a long cistern, 
where it is presseil down with many stones, and then lUled with water till it he 
covered, w'liich so reinaineth for eertain dayes, till the siihstaiu'e of the herhe be 
gone into the water. Then they lot the water birth into another rouinl I'istern 
in the midst of which is another small cistern or center: this water being thus 
drawn forth, they labour with great staves, like batter or white starch, and then 
let it settle, scuuinung otf the clear water on tho toppo : then labouring it afresh, 
and let it settle again, drawing forth the clear water, doing this oft. till nothing 
but a thick stubstance roinaiuo : which they take forth aiul spread on i-loth. to 
dry in the sunne : and heing a little hardened, they take it in their hands and 
iiiakmg small halls., lay them on the sand tt) ilry (f<>r any other thing w^ould drink 
up the colour), this is the cause of the sandy foot. So if ram fall, it loseth his 
colour and glosso and is called AUwl. Some ibH-eitfidly will take of tho lierhe 
of all three crops, amlsteepe them ultogolher. hard to 1)0 discerned, very knavishly. 
Four things are rcipiired in NiH : a pure grame. a vhdet colour, his glosso in the 
Sunne, and that it be dry and light, so that swimming in the water, or burning 
in the fire, it cast forth a pure light violet vapour, leaving a few ashes.” 

Sir Thomas Hoe [Kmhw'ssij to the Court of the Great Mogul, IblO. i., 270) speaks 
of the rise in price of Agra indigo and t)f the sales being effeided under churls (or 
fardles). The churl of Bi.uia indigo has been computed as being equal to six 
inaunds. Of tho same year, Foster {E.l.C. Letters, iv., 241) records the following 
curious passage : — Indigo is made thus. In the prime June they sow it, which 
the rains bring up about the prime September ; this they cut and it is called 
Newty, and is a good ^o^t. Next year it sprouts again m the prime August, 
which they cut and is the lu'st indigo, called Jerry. Two months after it sprouts 
again, which they out and theret)f they make tlie worst sort : and afterwards 
they let it grow' to seed and sow again. Being cut. they steep it *24 hours in a 
fistern of water : then they draw it into miothiT cistern, where men beat it six 
iiours forcibly with their hands till it become blue, mixing ihenwvith a little <nl . 
then, having stood another day, they draw otf the water and there rej'teth settled 
ttt the bottom pure indigo (which s*>me to falsify mix with dirt and sand) ; which 
they dry by degrees, tirst in cloths till the water be sunk from it and it be i-urdlcd ; 
afterwards they dry it in round gt‘)bbets.‘’ 

Hero wo have a ilistinet rt‘fereiicc to tlio indigo plant having been grown for 
two or three years without being upri>oto<l or re-sown. H. A. BaiK'y of Etawah 
describes the system that exists tti-ilay in v?buhabad, which in some respects 
resoinhles the old method [E.l.C., l.e. iv., Jab). This system h.is long since btvn 
abandoned in the iinligo ilistricts ])ropcr, the <‘hange possibly denoting new stock, 
when that system was unnecessary. T’ho ** ” crop is doubtless the " Notev"'^ 

^f Finch, both words being probably ilerivetl from naudkd (the young plant); 
and Jerry ” being the "Cytree"’ of Finch, both words doubtless being derived 
from jari, which would mean *' sprouting from the root ” (/or). With the change 
in the system of cultivation both these terms have l^ecome disused and forgotten, 
-uandelsif) {Travels, lu Olearius, Hist. Museovy, etc., U>JX. HJ-4) gives amidst curious 
|i<^count of the culti\ation aiul manufai-tnre of indigo in (tujamt (AhTucd.i- 
'ad) which (.is with Limehoten’s account above) involves acceptance of lichcf 
that tiio method of manufacture pursued was that known as tlu' Dry-leaf. His 
description ot the tlouer being like that t>f a thistle was either a nuf?take (the plant 
icing crintusc<l by Mandelslo with (^arthamu,s) or the plant used at that time was 
not Indigofera. The former seems the more plausible explanation. The passiige 
naiy be uscfulh <juoted in full : — " 'I'lic hes.t indico in the world comi-s from about 
Amadabath from a village called Chirehees. whence it derives the name. The 
herb of which they make it is like that of yelloiv Parsnip, bufshorter, and more 
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bitter, sprouting forth into branches like a Reed, and growing in kind years, 
six nr seven foot high : the Flower is like that of a thistle, and the seed like that 
of Fcriu-fjreek. It is sown in June and cut in November and December. It is 
sown hut once in three years, and the first year the leaves are cut off within a 
foot of the ground. The stalks are taken away, and the leaves are set adrying 
iu the Sun, and thatdone, they are set asoaking, for four or five dayes, in astone- 
t rough, containing about six or seven foot water, which is ever and anon stirred, 
till such time as the w’ater hath suckt out the ('dour and virtue of the herb, 
'rhat (lone, they let out the water into another trough, where they suffer it to 
settle for one niglit. The next day, all the water is taken away, and what is left 
ill the bottom of the trougli is strained through a coarse cloath, and is set adrymg 
in the Sun, And this is the best Indico ; but the country people adulterate it, 
by mixing therewith a certain eartli of the same colour. And whereas the good- 
ness of this Drug is discovered by its lightness, they have the cunning to put a 
little Oyle into it, to make it swim upon the water.” 

“ The second year, the stalk which was left the year before shoots forth 
other leaves, but they are not so good as those of the first. Yet is this preferred 
before Gyngey^ that is, wild Indico. It is also the second year that they suffer 
s<^me part of it to grow up to seed. That of the third year is not good, 
and consequently not sought after by foreign Merchants, but is employed 
by the inhabitants of the country in the dyeing of their Cloaths. The best 
Indico is almost of a violet colour, and hath somewhat of its smell, when 
burned. The Indosthans call it Anil ; and after it hath been in the ground 
three years, they suffer the Land to lye fallow for one year ere they sow it 
again.” 

Terry says of Gujarat in 1622, “The indico ■we bring thence is good, and 
a rich commodity. It is there made of leaves not bigger than those of our 
Gooseberry bushes, and the shrubs tliat bear those leaves are about their bigness. 
These leaves they slip off from the small branches of those bushes, which grow 
with round and full heads without prickles. The leaves thus stripped off, 
are laid in great heaps together certain days till they have been in a hot 
sweat ; then are they removed and put into very great and deep Vessels fill’d 
with sufficient quantity of water to steep them in, where they leave their blue 
tincture with their substance : this done, the water is drained out into other 
exceedingly broad, but very shallow Vessels or Vats, made of Plaister (like to that 
we call Plaister of Paris) which will keep in all the Liquor till the hot Sun in short 
time extracts the moisture from it ; and then what remains in the bottome, is a 
Cream about one quarter of an inch thick, -which suddenly becomes hard and dry, 
and that is our IrCdico, the best sort whereof comes from BianOy near unto Agra, 
and a coarser sort is made at Cirkeese, not far from Amadamaz ; about which two 
places, are a very great number of those shrubs planted, which bear those leaves.’ 
Could the plant have been Indigofera ? The passage is taken from Petro Della 
\ alle {Travels (ed. Hakl. Soc.), 1665, 367). Francis Bernier {Travels, 1656, 283) 
makes mention of the Anil or Indico of Delhi. Tavernier {Travels, 1670 
(ed. Ball), ii,, 8-12) of all the early European authors gives perhaps^ the 
most detailed and accurate account. He discusses the production in Gujarat 
(Sharkej, Ahmedabiid, Surat, and Broach), of Golconda, of Agra (Biana, Indoua 
and Corsa) and of Bengal, He then adds that the Dutch Company convey the 
Bengal dye to Masulipatam, and that the Bengal and Gujarat indigoes can be 
purchased at 30 per cent, less than that of Agra. The reference to a Bengal 
indigo at the date in question is certainly remarkable. His account is too lengthy 
for quotation, but it will richly repay perusal. He describes the steeping vats, 
the use of oil, and the drying in the sun discussed by other travellers. Hove 
{Tours in Gnjernt. etc,, 1787, 107-8) gives full particulars of several planta- 
ti<^ns visited by him. The plant, he says, was usually sown in the begmnine 
of the rains and suffered to grow for two seasons. The first crop is cut at the ena 
of the rains and the last about March or April. So late as 1820 we read of mdigo 
planting having existed m Gujarat, and a number of unused pits near old x-illages 
and among the buried cities of the Satpuda mountains bear silent testimonyj^ 
the former important industry of indigo manufacture. Rheede {Hort. MaL, Ib'^’ 
i., 101-2, t, 54 ; ix., t. 30) gives a brief account of the indigo industry of t ^ 
Malabar coast and furnishes two pictures, which thus leave no doubt th^ 
plant or plants to which he alludes were species of Indigofera. Sir V\. Heag®®» 
during his agency of Bengal, wrote a diary, 1681, which deals with his tou^ 
of inspection tlirough Hughli, Malda, Dacca, Balasore, etc., and discusses tn 
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articles of merchamlise there met with. It is noteworthy that he makes no 
mention of Indigo. We are thus led to believe the cultivation and manufacture 
of indigo, which in time became one of the most important of Bengal industries, 
could not have existed in the districts visited by Hedges. But vve learn it was 
established in Tirhut originally by the Dutch, for we read of their having owned 
the Singia concern in 1701. It would seem, however, from 'J’avernior’s allusion 
to Bengal indigo that a Native industry had existed a little earlier. But shortly 
after He<lges’ report a change was effected, owing to a Resolution of the Directors 
of the East India Company. Euro])ean planters were brought from tho West 
Indies to Bengal to undertake the cultivation of indigo. In IThO indigo faetories 
were accordingly established in Jessore. Hardly, howe\er, had the industry 
been thus organised when it was ruined, for W'e read in Sir W. W. Hunter’s 
Imperial Gazetteer of India that “ English indigo planters have forsaken the 
districts of Hughli, the 24:-Parganus, Dacca Fairdpur, Rangpur. and Pabna, 
now dotted with the sites of ruined old factories.” Tlie industry had thu.s been 
established and ruined in Bengal. 

It is perhaps hardly necessary to continue this series of quotations mindi 
further by supplying a correspondingly detailed selection regarding Africa, Egy]it, 
the West Indies, Ainerica, etc. The following may, however, be of value to 
persons interested in the history of indigo manufacture : — 

Rochefort {Hist. Nat. et Mor. des Isles Antilles, 1658, 98) speaks of the indigo 
being produced from a plant which rises only about a foot and a half from the 
ground. It has small leaves of a light green colour which turn yellow. The 
flower is reddish. It grows from seed. Its odour is very di-sagreeable. unlike the 
Madagascar species, which has small flowers of a whitish-piurple colour and a 
pleasant smell. Pomet [Hist. Gen. des Drag., 1094, 151-6; also Engl. ed. with 
annot, fromLemertand Tournefort, 1712, 89-91) gives a brief description and an 
engraving of tho plant, and these leave no doubt that it was an fndigofera. It is 
sown, he tells us. by tho Americans in holes a foot distant, and in two months’ time 
the plant will be ready to cut. and if left for three months will yield both flower and 
seed. '‘Indigo is a meal or flour,” he observes, ‘‘made by means of water and oil- 
olive out of the leaves of the anil or indigo plant ; for there is a difference betwixt 
that made of the leaves and of the small branches. The choicest of the former 
sort is that which bears the surname of Serqiusse {Sarkhej).^' They cut the said 
herb with a sickle when the leaves begin to fall upon touching them ; and after 
they have stript them from the branches, they put them into sufficient quantity 
of water, which is in a vessel called the steeping Vat, then letting them infuse 
thirty-six hours ; after which they turn the cock in order to let the water nm off, 
which is tinged of a green colour, inclining toward blue, into a vessel of the nature 
of a chum, which is worked by the labour of several men. by means of a Roiiller 
or Turner of Wood ; the ends of which run pointed, and are hooped with ir«jn : 
this they work “ till the said water abounds with a lather, then they cast into it 
a little oil-olivo ; to wit, one Poimd into su(‘h a Quantity of the Liqinw as will 
yield seventy poimds of indigo, which is the quantity now sold in a barrel ; and 
as soon as tho said oil is th^o^^^l in, the Lather separates into two parts ao that 
you may observe a Quantity curdled as milk is when ready to break ; they 
then cease churning and let it stand to settle, which when it has done some time, 
they open the Pipe or Cock of the Chum, in order to let the water clear off, that 
the meal which is subsided may remain behind at the Bottom of the Vessel like 
clay or Lees of Wine. Having decanted it thus, they put it into straining Bags 
of Linnen to separate what water was left, then they convey it to the Chests or 
Boxes that are shallow to dry it, and being dried, it is what we call Indigo.” 
Bomet furnishes (plate 35) an admirable picture of an indigo factory which shows 
the water tank, the steeping vat, beating vat and evaporating vat. The mechanical 
‘oiitrivance for churning or beating the liquid is also shown, but the author 
jaakes no reference in the text to his plate, and it would appear accordingly to 
a\e been copied from some still earlier author. Pure Labat {Voy. anx Xsles dc 
^Amerique, 1724, i., 90-9, t. 90) gives a long and interesting account of the indigo 
jnflustry which was translated into English by Philip Miller and given in his 
^edener' s Dictionary (1st ed.. 1731) im<ler the name Anff. from the belief, 
Apparently, that it was fully representativo of the industry us a whole. But 
^bafc deals very nearly exclusively with the indigo uf Martinicjue, and his 
^fAcription, like that of Pomet, is more characteristic of the Antilles and 
he West Indies than of India proper. In two months' time, says Labat, 

6 first I'rop of cuttings (Uii be taken, and if the rain continues, 
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cuttings may }>e made every six weeks, and the plants continue to bear for 
tv\o years. 

Browne (Hl-st, Jam.^ 17S9. 302-5) describes two forms — the wild indigo and the 
( luatimaia indigo. He views the wild as only the survival of a still earlier cultiva- 
tion. the buildings of whicli often remain very perfect to this day.” Browne gives 
inlcrestizig particulars of the “’best engine " .seen by him for beating ; this was in 
design mucli the same as some of the contriv'anccs paten teil in India a century later, 
lb' Ls om.* of the first authors to nienthui the use of }n‘at m drying the indigo. 

1'lie Magma or nuul " is by .'^oine put into a. cauldron and heated over a gentle 
lin‘, but not so iar as to 1)oil. and is then emptieil into little ‘•ozenbrick” bags to 
drain ; liy otliers it is not lieal<*d, but irnmediab'ly put into the like bags to drain. 
Kdu ards (Hz.sU Britinh Went Inti., 1793, ii., 280— S) sjx'aksof tliree species of indigo, 
\i/. the wild, the (Uiatiinala, and the French. Of these tlie French surpasses 
the Guatiimda in quantity but yields to it in tiiieiiessof gram an«l beauty of colour.” 
Lillian {Hart. Jmn.^ 1814, i., 410-2t») gives a most instructive account both 
of the plant grown and the method of manufacture pursued in Jamaica, but 
qiKites very largely from both Browne and Edwards. Tlio plants are regularly 
laid in the steeper with the .stalks upwards, which, he says, hastens the fermenta- 
tion. None of these West Indian writers, let it be specially noted, speak of the 
di\\--leaf process— -the wliole plant is carried at once to the steeping vats. After 
being iieaten by various contrivances a little clear lime-water is graLlually let in 
to augment and precipitate the faecula. Too large a quantity of lime would 
render the indigo hard and of a greyish colour. The facula i.s placed in bags and 
allowed to dram; these are tlien placed within a j.)ress and the remainder of the 
w<iter S(]U0e7.ed out. The dye is next removed from tlie bags, placed on a table, 
I'Ut into scpiare cakes and dried in tlie shade — the sun being regarded as hurtful. 

Tlie East India Company published in lS3b a series of reports and letters 
regarding tlie iiuiigo industr^\-, the preface to whicli records (what may have been 
inferred from the above series of quut<itions) the migration from and return again 
to India of the industry. That W4»rk will bo fouml of the greatest possible in- 
terest, and slu.iuld be consulted for histone details. Mr. Minden Milson has 
written in the Indian Planicrs' (lazette a senes of graphic historic sketches of 
the introduction of Indigo in Bihar. From these it would appear that Mr. 
t.lrand, tlie husbaml <»f the lady who subsequently married Prince Talleyrand, 
was one of the founders of the in(lu.stry. Wilson gives the dates of several 
concerns — Contai was opened out about 1778 and Singia in 1791 ; but the 
last mentioned, as already stated, originally belonged to tlie Dutch East India 
Company, These are representative, the Tirhut industry having been mainly 
established between 1778 and 1800. Tlio Court of Directors of the East India 
Company sustained severe losses, however, by their endeavours to re-establish 
the Indian industry, though they obtained the satisfaction of knowing that 
they had been successful. In time tliey accordingly threw the traffic open to 
all, and hoped that their servants might find in indigo “ a mode of remitting 
their fortimes to Europe which would bo legal, advantageous and adequate. 
Ft>r twenty-two years (fnan 1780 to 1802) the Company directly support^ 
the indigo industry and placed India once more in ‘tlie foremost rank among tho 
indigo-producing couiitrie.s of the world. They, however, continued to make 
ptircha.-'cs of indigo for the purpii.so of remittances, and to ensure the supply 
they even madi- ailvances to the speci.il fa<-tories tliat liad contracted to sell their 
produce t*i the Company. Abnut this time also it was recognised tluit the iH' 
dii^try could not l>e regardi'd as siicce.'^sfully established in Bengal so long as u 
was exelu.'«i\el y hold by the Anglo- IniUan ei^mmunity. It wa.s according!}' 
ranged that purchases shtnild be made from, and advance.s given to. facton^ 

owned by Natives proviiled the fteeurity was " sufficiently respectable and ® 

<[uality tit for the European market.” 

But the .story of the indigo industry is more entertaining historically and mort' 
pathetically iii'^trin-tive than tliat of almo.st any other Indian agrii ultural or 
industrial substancf. I'lic main facts nuiv, therefore, bo hi’re briefly rctapiU* 
lated : — Tlu'ro is abundant evidence in suppurt of tiie belief that when 
tir.st I'cgan to purchase ami export the dye from India, it was procured from 
Western pre-^idency and shippeii for tlie ino.st part from Surat, it was 
by tlie PortULtue^e to Lisbon and soUt bv tliem to the d\er.s of Holland. ^ 
the di'sire to secure a more ecftain su[»ply of dye-stuff tliat led to the 
III of tiie Dutch East India Company, and shortly after to the ov'ert t 

of thu I'ortuguese supremacy in tiie East. Tho success of the Dutcli nierclian 
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aroused the jealousy of Kurope. Tlie woad fjrowers and merchants of (leruiiuiy, 
France and England were threatened \\ith rum, and to protec't them nearly e\ cry 
country passed edicts rentlering the importation or use of indigo a criminal offence 
punishable by death. 

In IbOS England learned the art of nuUi^o-dyeing, and in the rciLm of Qik'Oii 
E lizabeth its use was permitted alontr with woad. Ciirioiisly enouirh this mixing 
of woad with indig<3 snrvi\es to the prt*sent ilay, and t«» meet this dt'numd a small 
amount of the woad is gnjwn liere and tlu*ro over Europe, and e\en in Eiigbmd. 
The opposition to indigo was, }uiwev<T, so strong that it was ag.im. on tlu‘ prt'tcxt 
(if Ijcing poisonous, prohibited, and in IbhO t'li.irles 11. had to procuri' d\t‘rs from 
Bolgiuui to onct' more teach the English the art of using tlie dye. As already 
sliown, the eff'eet ot the p(‘r^^istent export of the d\'e from India, conducted b\' 
the East India Company, hail the effect of stimulating the Spanish. Froueh, Portu- 
guese and English colonists to make strenuous t'ft’orts to produce ilu* dyi' in many 
countries outside India. And so successful were they that for a time they ruined 
the ancient Indian traffic. Hut IMaepherson {Hifit. Kurop. ('oitDi) Jnd., IS] 2. 2(M>) 
speaks of the E.ist India Compuny having voluntarily given up tlie im])ort.iiion of 
indigo into England “in order to avoid a competition with the Hritidi Cohmi-ts in 
the West Indies and the southern provinee.s of Xorth America. About the > ear 1747 
most of the planters in the West Indies, particularly in .lanuiic.i, gave up flu' culti- 
vation of indigo in consetpieru'e of the high duty imposed upon it " : ** the planters 
of Carolina and (Georgia were never able to bring their indigo to a ruiality eipuil 
to that of CUiatimala or St. Dniningi>.” Hut political dilhcullies (H’curred with 
America and France, and at tlie .same time sugar and coffee had ]irovedcven more 
profitable in the West Indies than indigo. The impetus was thus given for a 
re-estublishment of the Indian traffic, and. a.s one of the many surprises of the 
industry, the pn»vince of Bengal was stdected f«*r this revi\'nl. It had no sooner 
been organised, however, than trouldes next arose in Bengal itM'lf through mis- 
understandings between the planters, their cultivators, and the Government, 
which may he said to have culminated in Lord Macaulay s famous IMcinornyuhiyn 
of 1837. This led to another migration of the industry fnmi Lower and Eastern 
Bengal to Tirhut and the Fnito<l Pro\inces. Here the troubles id the industry 
fhd not end, for. just as indigo had ruined “ the Waid Herm.'" so the rosearilies 
"f the cheimcal laboratories of CJermany tlireatcned the very cxi'^tence of any 
natural vegeta})le' dye. They tirst killed tlie inaddar <lye of Europe, then tlie 
safflower, the lac and the al dyes of India, and are now advancing rapidly with 
synthetic indigo, intent on the complete annihilation of tlie natural <lye. Opinions 
differ on iimny aspects of the present vicissitude : meantime tlie ex]^orts from 
India have seriously declinetl, and salvation admittedly lies in the path of cheaper 
production both in cultivation and manufaetiire. These issues are being vigor- 
uii.sly faced and some pirogress has been ac'e«>mi)lisUed, but the future of the 
industry can scarcely help being dcMTiboil as ot gnMt uiiceriamfy. T\\v issuo 
IS not the advantage of now rcgulatuuis of laud ttuiurc, Imt one (‘Xclu^ivcK of 
natural vertius synthetic indigo. 

IMPR0VEMEJ\T of stock.— S ir Kilward I.aw (formerly Fir.anre 
Minister of India), in a letter to TfiP Pi*>iuur \\\ December 1005, refers to 
His views regarding tlie future of the indigo iiulustry : — It would a])pear 
to be assumed, he savs. that beeause Tuifortiinatelv the production of 
|ndigo continues to fall off, mv belief in the possibility of recovery of the 
indur,trvis a mistaken one. Iti mv last budget speech in March 1904-. I 
enumerated the following improvements as ncee.ssarv to effect a rednetion 
01 the cost price of indigo and thereby secure a profit to growers and 
niamifacturers ; — (1) that the ])lantations should be plaiuMl on a sound 
Hnaiiciai l»asis, and i-ease to remain in a ]>ositiou where reipiiremcnt s tor 
'!i''h in seasons of dear niouev could onlv be ^ati'^ffed by trau-^ferrinu ])rotits 
rum the pockets of the jilaiiters to those of the mouey-hmder' ; (iM et otiomy 

^liJinageineiit ; (d) seleition of seed and j)ropagation of the ^[ualitie^^ 
M'^ldiiug Hie higlu'st pen-entage of indigotin ami be^t minted to loi al (lUi- 
mtions of climate and soil : (4) rotation of crops to obtain good profits 
^om the land when not under intligo. and thereby reduce the co->t of culti- 
'‘ition of the plant : (5) chemical improvements in manufacture.'' “ WGien 
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it can be stated that all the improvements I indicated as necessary have 
been carefully and persistently tried, and that still natural indigo cannot 
be made to pay, I shall with great regret have to admit that I have been 
wrong.” 

There would seem no doubt that each one of the conditions of improve- 
ment indicated by Sir Edward are of vital importance ; and what is more 
to the point, hardlv anv of them have been successfully and completely 
investigated. A considerable advance would appear to have been attained 
recently bv Bloxam, in his chemical studies of the dye. Leake coin- 
inencecl research into the races of the plant grown and the localisation 
of the dve within the plant tissue, but his studies were brought to a sudden 
termination, when on the threshold of possible practical results, through 
the severance of his connection with the Indigo Planters’ Association. 
It is understood that a start has also been made by the new research station 
under the direction of the Inspector-General of Agriculture, from which 
much may indeed be expected in the future. The planters themselves, 
in their anxiety for alternative crops to be grown on the land when not 
under indigo, are concerned with an issue of great practical value. 

Leake has obligingly furnished for this work a review of his 
own results and those of other workers in the path of indigo-plant 
improvement, the passages from which will be inclicated by quotation 
marks. 

Present Position of the industry. — “ It may be affirmed that the 
methods employed for the production of the dye are very crude. The 
fluctuations in the daily outturn are very large, and all attempts to con- 
trol the yield have so far proved unavailing, if not prejudicial. This is 
onlv one way of eonfo.ssing our ignorance of the steps of the process. »o 
long as the planting community enjoyed a practical monopoly this in- 
ability to control was of little moment. A fall in the quantity of dye 
produced implied a corresponding rise in price. With the introduction 
of the synthetic product a short yield no longer meant enhanced price, and 
this fact, associated with a series of bad seasons, has reduced the margin ^ 
profit to a vanishing point. If natural indigo is to compete successfu > 
with its synthetic rival, there is no longer room for the losses which t e 
fluctuations abovm noticed necessarily involve. A study of the manutac 
ture of indigo reveals how little at present is known of the chemical an 
bacterial changes involved. Until these have been worked out, little can 
bo hoped for from improvements in the methods pursued. One lac^ 
alone is evident, namelv that oiilv a fraction of the latent dye-£orniin„ 
power is developed. „ , 

” For the present, therefore, the planters must look elsewhere to 
relief from the severe competition of the synthetic product. The 
that suggest themselvc.s and which are, to a small extent, receiving a 
tiou, are the introduction of supplementary crops and the increase m 
yield of plant per acre (cultivation) as opposed to the increase in ' 

of dye per unit of plant (manufacture). The first of these falls oiitsi e 
province of this article. The second falls naturally under two ^ J . 
iinprovenient of the pre.sent plant /. siinififriiiitf by seed control, e i-. 
(2) introduction of other and richer stocks. j. 

(1) For the same reason that the mahai (indigo manufacture) 
profitably be altered at the present time, it is al.«o impossible to 
in any proce.ss of selection of stock, and, as long a.s it remains iinposS 

(j7U 



YIELD ESTIMATED TO STOCK 


INDIGOFERA 

Stock Improvement 


to estimate the dye-\-ielding capacitv of the plant, this must remain so. 

This, however, does not afford the sole possibility for improvement. The 
migration of the cultivation of 7. xintmtrana has already been noted. 

With this migration has arisen a complete separation of the simd-producing |ir,«iu,-in. 
districts, and at the present time it is no exaggeration to say that a planter 
does not know from w'hat district his seed comes. Investigation has shown 
that the seed-producing area can be separated into two main divisions, 
each characterised by a very distinct tj-pe of plant. The first of these 
areas includes the Western Panjab and Indus vallev, aiwl the plant iiere 
is stunted, flowers early, and possesses a very marked and cbaracferistic 
alternate arrangement of the branches and leaves. The second area in- 
cludes the Eastern Panjab and the United Provinces, in which tlic plant 
is tall, busby, and flowers late. Comparing these ; — 


— 

Western Area. 

EastFi’ii Area. 

Yield of plant per acre 

00 niannds 

1 140 msiunds 

Leaf percentage . . 

62-5 

54-4 

\ ield of leaf per acre . . 

66 

1 82 


Western rini! 
Iduitpjn. 


” Since the leaf is the main dye-yielding part of the plant, it is obvious 
that large benefits are likely to be derived from a limitation of the seed- 
producing area. 

(2) “For some years attempts have been made to introduce other species 
of Jntlifiuf'ei-a •, and tliat species wliich has yielded the most promising 
results is /. (iffecta. Ilochst. It must be borne in mind, liowever. tliat 
Java indigo does not fetch the price of good Bengal indigo, although tlie 
percentage of indigotiu is very high in the former, and tliat tliis may mean 
a specific inferiority in tlie dye obtained from 7. 

‘ A difficulty in obtaining a good germination lias alone clieckeil the 
general cultivation of this plant. The defect has, liowever. been traced 
to the large percentage — between 90 and 96 — of ‘ bard ’ seed. With the 
introduction of a seed-treating machine this difficulty lias been removed 
and 7. (iri’ecta will probably be extensively cultivated” (Leake) (see 
p. 661). 

The Localisation of the indigo-producing Substances in Indigo- 
yieiding Plants. — The following is a brief abstract of the contents o£ tlie 
paper on tins subject : — “ Some attempts liave been made to trace the fum - 
fion and place ot the indigo-yielding substance in tlie plant metabolism, 
tor instance, Molisch tentatively ascribes to it a position among the anabolic 
products, and attempts to establish a ilirect relation between its formation 
and the chloroplasts. His arguments are largely based upon tlie localisa- 
tion of indigo when precipitated within the tissues. He traces a rolatioiishipi 
fltween the cliloroplast.s and the grains of iinbgo thus precipitated. Tliis 
teiatioiiship is difficult to upholil, as the present writer iia.s endeavoured 
n show. The substance may lie found in such tissues as pith, xyleiu- 
Pareiichynui, pbloetii, fibrous cortical tissue, epidermis and in eiiibrvoiiie 
iii’iie, even in the embryo sac. In cliloropbvll- bearing tissue.s, it is difficult 
11 trace any relationship between tlie ciiloroplasts and the ])reeipirati‘d 
Uaiiis of indigo. By this method of localisation it is impossible to iiriiig 
onclusiyQ evidence to prove the absence of a relation between file iiuiigo- 
AsWiiig substance and the cliloropla.sts. To establish such a relation other 
'ne,s of investigation will liavo to be resorted to ’’ (Leake). 


Java rer^ua 
Benijal. 


IlArJ 


Localisa- 
tion of 
Indigo. 


I 'hlorufil 


671 


INDIGOFERA 

Cultivation 


THE INDIGO PLANT 


\Cf. ScliLinck. Formation of Indigo Blue, Phil. Mag.., ISSo, x., 74; xv., 127; 
Goppert, Bot. Zeit., 1871, xxix., Xo. 24, 399; MiiUor-Tluirgan, Jahrh.^ 

1880, ix., loT-OO; Sitzh. dcr Kais. Akad. IIVasl Wicn., 1893, i., ciii,. 269; 

Zeitschr. des Allqem. hcstorr. Apoth-Vrreinrs., 1893, xhi?., 523 ; Bitzh. der Kais, 
Akad. ir/ea, 3898, i., cvii., 747; Sitzh. der Kaix. Akad. Tr?NN. Wien, 1899, 

1., 479 ; Berichte der Dent. Bot. (letielL, lS91t. xvii,, 288 ; BreaJulal, Compter 
Rendufi., 1808, cxxvii., TOO; Beijennok, Proc. Rog. Arad. Pc. Amsterdam, 1899, 

11., I20; 1900, li., 405; iii,, 101; HazewJnkal, Pror. Bog. At ml. Sc., Amsterdam, 
1000, ii.. 512; Plowriglifc, Journ. Roy. Hort, Sor., 1001, xxvi,. 1; Bergtlieil. 
Jotirn. Chem. Soc. Trans.. 1004. Ixxxv*., 877 ; I^loxam ainl Leake (with the 
assiistanco (.4 Pinlow'), -4re. Research Work in Indigo ((.‘ale.. 'Die Bengal Secretariat 
Book Depot, 1905); Mollison. Indigo Set-d Select., Agri. Journ. Inti., 1907, ii., 
pt. jii,, 2!k> 7.] 
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CULT/VA TION. 

Area and Production. — Perliaps one of the most surprising features of 
indigo cultivation is the variation of the period of occupation of the soil. 
In some localities the crop is obtained in tliree montlis from time of sowing, 
and from this as a minimum up to as much as eighteen months everj 
possible period is manifested. Speaking geueralh' it may be said that 
the system of taking several (-uttings a year and allowing the plant to 
occupy the soil for tu’o or even three years seems to have been dis- 
continue<l — possibly a.s a conxecpience of the change that has taken place 
in the stock now chiefly grown. In the upper ])rovinces. especially where 
irrigation prevails, indigo occupies the soil in annual rotation with wheat 
or rice, and is regardinf as a catch crop that greatly improves the soil. 
So much is this tlie case that indigo has often been recommended as a green 
manure to be grown tcniporarilv' and plougiied into the soil. But in Lower 
BenuaL on thi.' other hawL the spriug-sown crop calls for attention at the 
very time of the {U'incipal rice sowings, and it is therefore an unpopular 
crop with many cultivators. But a far more .serious difficulty ha.s arisen 
ill the production of artificial indigo. The seriousness of tlu.s a.spect may 
be at once e.vemplified by the figures of area and yield. In 1892-3 the 
area in all India was 1,218.766 acres and the vieM 179,0.56 cwt. ; in 1894-J) 
the corresponding figures were 1,688,042 acres and 2.37.494 cwt. ; in 1896-/, 
J. 608, 901 acre.s and 168,673 cwt. ; in 1898-9. 1,010,318 acres and 139,320 
civt. : in I9(X)-1, 990,375 acres and 148,029 cwt. ; in 1902-3. 64.5,511 acres 
and 79,207 cwt. ; in 1904-5 the area was 473,757 acres awl the outturn 
.56.200 cwt. Thus in twelve rears the area imdcr the crop and the yield 
decreased to one-third their former magnitude. The miwt recent forecast-S 
indicate that the area decreased .stiff further in 190.5-6, viz. to 583.600acres 
with a yield of 46.500 cwt., but the estimated area for 1906-7, nanieh 
452,800 acres, has shown a slight improvement in yield of dye — 69,700cttt. 

Land Tenure. — " It is impossible, in the sjiaco at disposal, to do mere 
than touch upon the system of land tenure. There are commouiy three 
.systeni.s throughout the indigo district of Bihar at present under European 
control. In the first of these the planter is thi' absolute possessor of t f 
land, known as remt lands. In the .second, as the result of the leas? 1 
the Ziuii nuJors to the planters of certain villages, the factory claim.-' somt 
portion — usually two to three coltns per the highlaud^ for t w 

eidtivation of indigo. The portion assigned for indigo is usually chaiis?*- 
everytwoor three years. In both these ca^e.s the cultivation L effected > 
labour hired by the factory. In the third, the rniijnt. under no coinpiibi'im 
puts a portion of his land into indigo and sells to the factory the P 
either on a valuation of the standing crop or measurement of the amount ct 
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“ The area in which the cultivation of indigo reaches the highest develop- 
ment is Northern Bihar, the chief districts of which are Chaiiiparaii, 
Muzafiarpur, Darbhanga and Saran. In these districts the concerns are 
entirely under European management. In other areas the specialisation 
in the methods of cultivation and manufacture is not carried to the same 
extent. It will be sufficient, therefore, to refer in detail to this area alone, 
and in the case of other areas to draw attention merely to the points of 
divergence ” (Leake). 

BENGAL. — Area and Production . — In 1901-5 the total area under D.E.P., 
the crop, according to the Agricultural Statistics, amounted to 223,100 iv., 400 - 6 . 
acres, and the outturn to 21,300 cwt. Cultivation reaches its highest Bengal, 
development in Northern Bihar, the chief districts of which are Champaran, 
which in 1904-6 had 84,000 acres ; Muzaffarpur, 35,000 acres ; Darbhanga, .ueas. 

32,900 acres ; and Saran, 18,000 acres. The final forecast for Bengal in 
1906 estimates the total area as 137,800 acres and the ffield as 1,323,400 
lb. (11,816 cwt.). By way of contrast it may be added that the area 
devoted to the crop in Bengal during 1894-5 was 629,100 acres, which 
yielded 104,485 cvd. of dve. 

Bihar . — “ As cultivation is at present practised, indigo forms a ‘ 16- 
anna ’ crop. Preparation of the land commences at the end of the rains 
early in October, as soon as the land is cleared of the previous crop. It is 
thoroughly ploughed and finally levelled by the application of the choki 
or hanghar—a, log of wood with the lower surface flat or hollowed, drawn 
by two or four bullocks. Usually the land is again ploughed and levelled 
or ‘ compacted ’ after a few days — a process which may be repeated as 
many as four times. In the intervals between the ploughing, gangs of PiouzUns- 
coolies with short sticks are sent over the land. These men collect the 


stumps of the previous crop, weeds and such like matter, thus clearing the 
land, and at the same time use their short sticks to break down any clods. 

' The whole of this process is aimed at reducing the surface soil to a 
state of fine division which will admit a further compacting to be readily 
effected. It is clear, therefore, that the extent to which the land is alter- 
nately ploughed and ‘ choki-ed ’ will depend on the nature of the surface 
wil. In the high, light (sumhe) lands a relatively small number of plough- 
ings will be sufficient ; while in the low-lving clay (mattyar) lands, a greater 
number will be required before a sufficiently fine texture is obtained. When 
the soil is reduced to a sufficiently fine state of division, the plough is no 
longer used and the choki is only applied at intervals — two or three times 
a month until the time of sowing. 

’ The reasons for the adoption of these somewhat intricate processes 
will become plain wffien certain peculiarities of the soil and climate of these 
districts are explained. 

Indigo is sown at the commencement of the hot weather — late Feb- 


ruary or early March. Since the end of the previous rains — early October — 
only an inappreciable amount of rain has fallen, for in these districts 
the average total rainfall from November to May, inclusive, is under three 
inches. The planter, therefore, is entirely dependent on the moisture 
retained by the soil from the previous rains, both for the germination of 
he seed and for the support of the young plant until the break of the rains 
in June. It will be readily understood that, with the temperatures and 
ow atmospheric humidity which prevail at the time of solving, the surface 
soil would soon lose all moisture unless this be constantly replenished by 
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a supply from the deeper layers. Throughout the area the soil consists 
of an extremely fine alluvial deposit which extends down to and helow the 
water-level — 20 feet approximateU’. It is this unusual condition which 
makes a rapid capillary movement of w'ater possible. Unless, then, the 
superficial four or five inches which have been disturbed by the plough are 
compacted to an extent which will allow the capillary rise of water to take 
place w'ith a degree of rapidity sufficient to keep pace with the evaporation 
of moisture caused by the sun’s heat, germination and subsequent growth 
of the plant will be impossible. It is to produce the necessary degree of 
compactness in the superficial soil that the above processes are adopted. 

“ Throughout this period — November to February inclusive — the lands 
are kept scrupulously ‘ clean ’ by constant weeding. Sowing, as already 
stated, usually commences in late February or early March. The exact 
date is dependent chiefly on the temperature, and it is the usual custom 
to wait till a night temperature of 60° is recorded. Once sowing is com- 
menced, it is carried on with the utmost speed possible. Under the most 
favoiurable conditions the increasing day temperatirre will soon deprive 
the superficial soil of its moisture, and it is necessary — if the plant is to 
survive — that it shall have developed a sufficient length of root to be no 
longer dependent on such moisture. The seed is sown by means of 
drills, each drawn by two bullocks. Briefly, they consist of a trough, 
containing the seed, into which small wooden wheels dip. When the 
drill is in motion these rotate and pick up three to four seeds by means 
of shallow holes cut at regular intervals in their circumference. The seeds 
are thus carried forward and dropped down a slot, by which they are 
guided into a shallow furrow formed by a share situated in front of the 
slot. Each drill has si.x shares, corresponding to six wheels set at regular 
intervals, and thus sows six lines. As soon as the seed is sown a light 
choki is passed over the field and the seed is thus brought into intimate 
contact with the moist soil at a depth of about one inch from the surface. 

“ At the present time 8, 12 and even 20 seers (40 lb.) are sown per ingha 
(seven-eighths acre). There is no doubt that this is excessive, and it is 
difficult to understand how the practice has arisen. It is quite possible, 
with good seed, to obtain a yield in no way inferior to that normally 
obtained when using only four seers (8 1b.) per bigha. During the hot 
weather, growth is slow, but with the break of the rains this rapidly in- 
creases. The commencement of cutting depends to a large extent opon 
the date at which the rains break, but usuallv takes place about the middle 
of June. The low-lying crops are first cut, both because the more abundant 
moisture has given greater growth and because delay in cutting causes 
considerable risk of loss from sudden flooding. Two crops are normal } 
obtained e.xcept when the plant is growing in the river-bed, where the rise 
of the river renders only one possible. These two cuttings are 
respectively as the morhun and khunti cuttings. The crop is entirely han 
cut, and the cut plant is loaded into bullock carts and dispatched ® 
factory with the least delay possible. Immediately after the 
crop is cut the land is ploughed. This, without damaging the crop, ren ers 
the surface open and uneven, and subsequent rain is retained in 
abundance. After the second cutting the land is ploughed and sown vu 
a rabi crop or prepared, as before, to receive indigo in the follow i 5 
season. On arrival at the factory the carts are weighed, and the weig 
of plant is obtained approximately by difierence.” 
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Lower Bengal. — “ The chief crop of indigo in Lower Bengal is 
obtained from the annually inundated tracts of land. The seed is usually 
sown broadcast upon the muddy banks left by the retreating water during 
the early part of October. In the case of the higher lands only is the 
plough used and the land, to a certain extent, prepared. The crop is 
cut in the following June and July ” (Leake). 

In the districts of Bihar south of the Ganges, Patna, Gaya and Shaha- 
bad, the system of cultivation is closely allied to that pursued in the United 
Provinces. The soil is non-retentive of moisture, and the sowings are 
carried on chiefly during the rainy season in July, August, and September. 
The early rainy-season sowings are called asarki. and the crop from these 
is cut in September and October. The later sowings continue to grow 
throughout the year and are reaped in July and August, when the crop is 
known as khunti, but that name is also applied to the second year’s crop 
from the early sowings. 

[Cf. Montgomery Martin, Hiaf. E. Ind., 1838, ii., 86ti-9; iii., 248-57 : Taylor, 
Topog. and Stat. Dacca, 1840, 132, 135-6 ; Westland, Rept. Dial, of Jesaore, 
1874, 135-6, 197, 211, app. iii., vii.-viii. ; McCann, Dyes and Tans Beng., 1883, 
93-126 ; Grierson, Bihar Peasant Life, 1885, 243-4 ; Reid, Cult, and Manuf. 
of Indigo, 1887, 74-80, 103-14; Banerjei, Agri. Cuttack, 1893, 105-6; Voelcker, 
Improv. Ind. Agri., 1893, 257-65 ; Rawson, Cult, and ilanui. of Indigo in 
Beng., in Planters' Gaz.. July 29, 1899, 155-6; Aug. 5, 189; Aug. 12, 219-20; 
Jug. 19, 252; Imp. Inst. Journ., Aug. 1899, 208; Rawson, Gardner & Laycock, 
Diet. Dyes, Mordants, etc., 1901, 172 ; Mukerji, Handbook Ind. Agri., 1901, 411-6 : 
Adrnin. Rept. Beng., 1901-2, 27-9 ; Java Indigo, in Agri. Journ. Ind., 1906, i., 
pt. ii., 170 ; Germination of Java Indigo in Bihar, in Agri. Journ. Ind., 1906, i., 
pt. iii., 262-3.] 


UNITED PROVINCES. —Area and Production. — The area in 1904-5 
was 107,516 acres : 98,695 acres in Agra and 8,821 in Oudh. The estimated 
outturn was 8,000 cwt. These figures show a great contraction on those 
of the previous year. The chief districts in Agra are ordinarily Aligarh, 
Azamgarh, Balandshahr, Etah, Cawnpore, Mainpuri ; and in Oudh, Fyza- 
l>ad. The final forecast for 1906-7 shows a still larger reduction to 
W,374 acres : viz. 34,809 in Agra and 5,565 in Oudh. This represents a 
decrease of 75‘2 per cent, on the average area of the years 1900-4, and 
of 83-5 oil the av^erage for 1895-1904. 

Commenting on these provinces, Leake says, " In the districts forming 
the west of the United Provinces and the east of the Panjab, the cultiva- 
tion of indigo for dye is practically extinct. The plant is, however, still 
pown to supply seed to Bihar. The seed is sown broadcast after the land 
^ been irrigated and ploughed during March and April, and in those 
mstricts where dye is manufactured the plant is ready to be cut in August, 
out 13 left in the ground till December if seed is required. The process of 
dje manufacture, where practised, is essentially similar to that of Bihar.” 
According to Duthie and Fuller (Field and Garden Crops, 1882, i., 43-50, 
• si.) it may be sown either in spring or at the commencement of the rains. 

first case it is called jamoica or chaiti, in the second asarhi. Jamoua 
jouigo is ready to cut in August, asarhi a month later. Laud under jamoiva 
js as a rule ploughed up immediately the crop is cut; asarhi indigo is left 
, I ® "round till the following rains, when it springs up again and yiehls 
khunti^ rop. Generally it is sown alone, though occasionally mixed 
tu ]udr (Soff/hiitn riilf/nre) or arhar (fUiJuuus intlirns), and is 
^urrounded with a border of castor or san (hemp). A loam is prepared ; 
where copious irrigation is possible, much of the cultivation is on the 
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lightest possible sand. Four ploughings are held advisable, though fre- 
quently in canal-irrigated districts the land receives only one. For jamowa 
indigo the ground must be watered before ploughing, while the asarli 
fields are not ploughed till softened by the rains. The crop must be kept 
free of weeds, and two weedings at least are required. The cost of culti- 
vating an acre of jamowa indigo, to be cut in August and followed by a 
rabi crop, is estimated at Rs. 15-7a. 

[Cf. Atkinson, Gaz. U. Prov., 1875, ii., pt. i., 378-9, 423-1, 472-6 ; 1876, 
iii., pt. ii., 236, 307-10, 463 : 1876, iv., pt. i., 93-4, 251 ; Wright, Mem. Agri. 
Cawnpore, 1877, 28-30 : Buck, Dyes and Tans, 1878, 1-12, 9-94 ; Reid, Cult, and 
Mannf. of Indigo, 1887, 81-9, 115-21 ; Dist. Gaz. U. Prov. -, Settl. Repts.] 

CENTRAL PROVINCES AND BERAR.—Area and Production.— 
Onlv 110 acres were reported in 1904-5 as under indigo, these being in the 
districts of Buldana, Hoshangabad. Narsinghpur and Chanda. In Akola 
the seed is sown about the middle of the rainv season or latter half of July, 


and the plant is ready for use in October or November, when the flowers 
begin to form. [Cf. Sule, Monog. Dyes and Dyeing, Berar, 1896, 2.] 

PANJAB. — Area and Production. — The estimated area in 1904-5 
was 53,000 acres, and the yield 9,900 cwt. The large interest in seed 
cultivation accounts apparently for the disproportion of yield to acreage. 
The most important districts are Multan, Muzafiargarh, Dera Ghazi 
Khan and Rohtak. The final forecast for 1906-7 estimates the area at 
62,300 acres, as against 67,500 in 1904-5. This total is shown to be 
19'3 per cent, below the decennial average. The recent effort by the 
planters themselves to produce specially improved new seed could have 
had no other consequence than to disturb and possibly curtail the 
demand for Native seed. The following are the returns of seed pro- 
duction in the Panjab for the past four years: — 1904, 1,673,800 seers; 
1905, 1,785,000 seers; 1906, 3,227,600 seers : and 1907, 1,248,900 seere. 

“ The easterly districts of the Panjab should be considered in conjunction 
with the United Provinces. In the west, however, in Multan, Dera Ghazi 
Khan and Muzafiargarh, the methods are very primitive, and the taaiket 
supplied is the purely Native trade across the north-west frontier. The 
plant is sown on irrigation, and hence the date of sowing depends on that 
of the opening of the canals — usually during May, By September the 
crop is ready to be cut, after which the plant may be ploughed up or left 
for a second, and, sometimes, even a third, year,” “ Lands subject to ri'er 

inundation are considered unsuited: inotherw-ords, aprejudiceexistsagains 

over-inundation. The land is prepared during the cold season 
winter rains, and sowing takes place from March 1 to May 15, The fie 
is first flooded and the seeds scattered broadcast on the w-ater. Irrigation 
is given every third day till the plants are about a foot high, then e^erj 
eight or ten days ” (Leake). [Cf. Morris, Cult, and Manuf. 

Mooltan, Gaz. Mooltan Dist., 188.3—4, app. a, 161-6 ; Punjab, Dist. Ga-\ 
RAJPUTANA AND CENTRAL /iVD/A.— Small quantities are .CTOwm 
in Ajmir and in the Native States of Jaipur. Marwar, Gwalior and Ton 
In Ajmir the seed is sown broadcast in the month of June or as soon - 
the rains set in. When the young plants are above ground the grass » 
weeded out by a process of hand-hoeing. Reaping commences a ou 
October. „ n 

BOMBAY AND SIND.— Area and Production.— The Me Mr. 
Ozanne, then Director of Agriculture, Bombay, wrote in his Annual Kep 
(1885-6, 36-7) that — " In the 16th and 17th centuries, indigo, part } 
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local growth and partly brought from Upper India, was one of the chief 
exports of Gujarat. Towards the close of the 18th centurv (1777) the 
cultivation, chiefly for local use, would seem to have been on a very 
considerable scale. But in the early part of the present century it 
again fell off and in 1827 had almost altogether ceased. At that time, 
prices were high and the demand was strong.” The attempt then made 
to resuscitate the industry, however, failed, and " indigo has never again 
become a product of any importance.” In an official letter of date 1889, 
Ozanne, however, speaks of the indigo cultivation of Bombay having 
been 4,182 acres. In 1904-5 there were only 806 acres under the crop. 
The following account of the cultivation in Western India is an abbrevia- 
tion from Mollison {Textbook Ind. Agri., iii., 279-8.3). The best crops 
are grown on gorddu soil (deep sandy loam). In the Deccan, medium 
black soils of fair depth are deemed most suitable. The crop is grown in 
the khdrif (rainy) season. “ Thorough tillage and a liberal application of 
manure are necessary. Well-rotted manure in a dressing of twenty cart- 
loads per acre should be given in May. The plough and harrow should 
be used after the first fall of rain to prepare a clean, smooth seed-bed. 
The crop is either sown alone or with subordinate rows of cotton. One row 
of cotton may alternate with two of indigo. When sown alone, the rate 
is 12 to 15 lb. seed per acre. The seed should be drilled if possible in June 
in rows 18 inches or less apart and the drill should be worked near the 
surface, so that the seed is not buried too deeply. The crop should, after 
the seedlings are well up, be intercultured two or three times with the 
bullock hoe and be once hand-weeded with the weeding-hook {khurpa). 
The first cut is ready in September-October. With favourable late rain, 
a second cut may afterwards be obtained without irrigation.” 

The area in 1904-5 was in Sind 5,621 acres, chiefly located in Hydera- 
bad. 3.985 acres, and Sukkur, 1,404 acres. After the land has been weeded 
and moistened during the inundation season in May and June, it is ploughed 
two or three times and the seed sown broadcast. When the plants have 
germinated, they are watered once a week, and this is continued till Sep- 
tember, when the crop is ready to be reaped. A second year’s crop is raised 
after cutting bv frequently watering the old plants. [C/. N. B. Bevts, 
f^jarat Agri., 1878, 44.] 

Madras. —A rea and Production . — The area under cultivation in 
W4-5 was 126,300 acres, and the outturn 16.700 cwt. The principal 
mstricts are ordinarily Cuddapah, which in 1904-5 had 32,149 acres; 
South Arcot, 28,784 ; Nellore, 14,618 : North Arcot. 7,352 ; Karnul.7,056 ; 
-vnantapur. 5,098 ; and Kistna, 3,208. The foreca.st for 1905-6 shows 

estimated area of 212,300 acres and an outturn of 1,896 tons. Com- 
menting on this result, the Board of Revenue in their final report for 1906-7 
show that this area is 86 per cent, more than in 1905-6, but 1 per cent, less 
than the average of the live previous years and 25 per cent, less than the 
en previous years. Indigo appears to be cultivated under very diverse 
conditions throughout the Presidency. “ Returns show that somewhere 
m the district .sowing is normally being accomplished in every month of 


the 


year. This, no doubt, is due to the more even distribution of tempera- 


nre and rainfall throughout the year ” (Leake). 

In Cuddapah. the chief indigo district, the land is ploughed and manured 
: * has been moistened by rain. This takes place in .\pril if the rain is 

sutticiently heavy; if not, in July or August. The ground is then allowed 
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to remain till the next heavy showers, when the seed is sown in rows. In 
about a month weeding commences. On dry lands the crop is entirely 
dependent on rainfall. The first cutting is taken three or four months 
after sowing, and a second and third at intervals of three months after the 
first. After the third cutting, the plant is alloived to seed. 

Wet cultivation is also carried on in the neighbourhood of tanks or 
wells. Near wells with a certain supply of yea ter, cultivation is commenced 
in March or April. If the soil is loose, the seed is sown without any previous 
ploughing ; otherwise, in the vicinity of tanks, the land is watered, ploughed, 
and smoothed bv a roller. It is then manured, watered again, and the 
seed sown when the land has dried. After germination, the crop is regu- 
larly watered at intervals varying from a week to twenty days. Weeding 
commences a month after sowing, and the first cutting takes place in three 
or four months, the second three months later. [Cf. Shortt, Man. Ind. Agri., 
1885, 98-136 ; Mem. on Prog. Madras Pres., 1893, 69-71 ; Cox, Man. 
North Arcot Dist., 1895, i., 273—1.] 

BURMA AND ASS4M. — Area and Production. — Indigo is cultivated 
to a very' limited extent in Burma. In 1904-5 there were 424 acres in 
Upper and 58 in Lower Burma. In Upper Burma cultivation is confined 
to the districts of Pakokku, Lower and Upper Chindwin and Sagaing, 
and in Lower Burma to Thayetmyo. The gravest suspicion, however, 
should be entertained in accepting the published figures of area as being 
Indigofera, The description given by Mr. H. G. A. Leveson, in a 
note on the dyes of the Southern Shan States, at all events, leaves little 
or no doubt that much of the indigo of that country is derived from 
Strobilanthes. In Chindwin there are reported to be two crops, the 
wet- and the dry- weather. The wet- weather crop is sown in June and 
collected in July and August; the dry is sown in October and col- 
lected in December and January. An indigo plant is also said to 
flourish at high elevations in the Shan States. It is remarked that 
when cultivated in the lower valley's it is generally under the shade 
of trees, and when grown on the hills, plots of ground are selected 
at the bottom of steep valleys. Brackish soil is regarded as the most 
suitable, and the ground is not manured. It is not grown from seed, but 
at the beginning of the rains the shrub is cut to the ground, the lower 
part of the stalk thrown away, and the upper part yvith the y'oung leaves 
planted. Two or three pluckings are considered a fair average vield, 
though a well-grown plant may afiord as many as five. Most of these 
statements, it may be inferred, denote Strobilanthrs. 

Turning now to Assam, the cultivation of indigo may be said to be 
practically non-existent. The greater part of the indigo dy'e of the province 
is the produce of Strobilnnfhe.t jiarridifoUus, and not of Indigoiern, 
In many- respects Assam and Upper Burma show a closer approximation 
to the conditions of South and Central China than to those of India. 
Accordingly Assam, in the matter of this particular indigo-yielding plan , 
may be spoken of as the most western portion of the area of " 
tunthes jiaccidifolins, a plant that is from there diffused east and nort 
throughout the greater part of China and becomes one of the roost inipor 
tant sources of the dye in that vast empire. [Cf. Leveson. Dyes and Dyeing 
in Southern Shan States. 1896, ‘2-5 ; Duncan, Dyes and Dyeing in- Assam, 
1896, 28, 29 ; Parlett, Rept. Settl. Oper. Sagaing Dist., 1903, 15.] , 

Manures . — Generally speaking the only manure given in indigo cultn a 
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tion is the refuse of the indigo plant termed sect, procured from the factory, seet. 

Artificial manures have made little headway, and even with the simpler 
fertilisers, such as lime, gypsum and nitre, there is uncertainty as to their 
efficacy. In this connection attention should be given to the results 
obtained by Mr. C. Eawson, summarised in his final report to the Bihar 
Indigo Planters’ Association, published in 1904. As a rule indigo soils 
were found deficient in available phosphoric acid, and responded remunera- 
tively to treatment with superphosphate, bonemeal or other phosphatic Superphosphates, 
manures. Nitrogenous manures were generally found useful when applied 
along with phosphates. Dr. Hancock, working at Dalsing Serai under 
Mr. Bernard Coventry in 1901 {Kept. Indigo Improv. Syndicate. 1901), 
arrived at the same conclusions. The value as manure of the refuse plant 
{seet) was also investigated by Eawson, with the result that he came 
to believe that in many cases it was as valuable as the indigo produced 
by the factorv. Mr. W. Popplewell Bloxam next took up the inquiry into 
the subject of indigo improvement by scientific manuring. In his report 
to the Government of Bengal, 1905, on the work carried out by Leake and 
himself at Dalsing Serai (in 1903—4), he summarises his experiments and 
results. The chief feature of these may be characterised as the supply of 
Various carbonaceous materials to indigo soils with the view of ascer- 
taining their effect on the growth of the nodule bacteria. The period of 
Bloxam’s experiments was, however, too short to allow of any very definite 
conclusions. \Cf. Voelcker, Improv. Ind. Agri., 1893, 106, 112, 259, 260-1 ; 

Hept. Cawnpore Ex per. Farm ; Bergtheil, Acc. Sc. Invest, on Indigo, in 
Rept. Dept. Land Bee. and Agri. Beng., 1905, vii.-ix.] 

Dangers to the Crop — “ Under favourable conditions the young 
plant will appear above the surface on the seventh to the tenth day, from 
which time onwards it is exposed to many vicissitudes. It is no uncommon 
occurrence to find the destruction of the crop to be caused by a shower of 
ram. It has already been explained that the young plant is dependent 
on what may be termed ‘ bottom ’ moisture for its early growth, and 
on the condition of the soil which makes this available. The ‘ com- 
pacting ’ of the surface soil leaves a loose, dry layer on the surface which 
acts to a certain degree as a check on evaporation. The effect of rain is 
to do away with this dry laver and to establish a complete capillarv system 
to the absolute surface. The ultimate result is a rapid decrease in the 
moisture of the superficial soil, which may ultimately be reduced to below 
me limit at which life can be supported. Under these circumstances 
crust must be broken even at the cost of destroving half the crop, 
this IS Usually effected bv the use of a light rake, or, in the case of a very 
hgnt crust, by brushwood drawn over the surface. A prolonged spell of 
tot west winds, such as are common during April-May, in spite of the 
precautions taken to conserve the moisture, reduces this to below the 
teedful minimum, and in this way the greater part of the crop may be lost.” 

As regards pests little can be said. The larvse of numerous Lepidop- Pests. 

■tera feed on the indigo plant, but in only one case are the ravages sufficient 
to cause serious damage. Under favourable conditions the larv® of 
- ttrotis .s'cf/cf i’.« appear shortly after the young plant has broken through ombs. 

e soil, and before w'hat is known as the ‘ 7-leaf ’ stage is reached. Plants 
^^tacked will be entirely stripped of their leaves, and a second sowing may 
- necessarv. In bad seasons this may also happen, and necessitate a 
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sowing. It seems probable that the ravages of this pest are only 
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serious in those lands which have been sown in indigo for several years in 
succession, and that a reasonable system of rotation would reduce the 
injury to a negligible quantity.” 

" Of other insect pests which assume dangerous proportions, there is 
an Aphis and a Tfu-ips, but little or nothing is known of the life histories 
of either. They both attack the young plant, rendering it stunted, and 
the latter, by destroying the mesophvll of the cotyledons and first foliage 
leaves, mav kill the entire plant ” (Leake). [Cf. Lefroy, Caterpillar 
Pests of Indigo in Bihar, in Agri. Journ. Ind., 1906, i., pt. iv., 
338-50.] 

Outturn and Yield. — “ Owing to the numerous variations in the exact 
area denoted bv the term higha, and to the confusion consequent thereon, 
it is almost, if not quite, impossible to determine with any degree of cer- 
tainty from the published returns what is a normal yield of plant and dye. 
Under these circumstances it seems best to give the returns for a particular 
concern for which the figures are available and which, being situated in 
the centre of the indigo districts of Bihar, may fairly be taken as normal. 
The period from which the averages are derived covers a term of eleven years, 
viz. from 1892-1903. This shows an average of 80 maunds of plants per 
acre for the morhun cutting, and 35 maunds of plants per acre for the ]chmt% 
cutting, while the dye manifests an average of 16 lb. per acre for the year, 
in the proportion of 11 lb. for the morhun and 5 lb. for the khunti cutting. 
The fluctuations are. however, very wide, e.g. for plant per acre 168 to 
48 maunds, and for dye, 25 lb. to 7 J lb ” (Leake). 

MANUFACTURE. 

WET PROCESS. — ” For the manufacture of dye from the plant, the 
wet process is now almost invariably adopted. Briefly this consists in the 
extraction from the plant of the dy'e-yielding principle by steeping m 
water, and the precipitation, from the extract so obtained, of indigo by 
exposure to air — oxidation. As the amount of plant which must be daily 
steeped comes to some hundreds of cartloads, there are certain essentials 
which must be considered in choosing a site for a factory. Chief among 
these is an abundant supply of water ; and a factory will never, therefore, 
be found at a distance from a stream or large lake, from which water can 
be pumped into a large tank — hhazanah — placed at the highest point of 
the factory. From this tank channels conduct water to the steeping vats, 
a row of brick and cement-lined basins, usually about 20 feet square and 
4 to 5 feet deep, and about 15 in number. Below these, and corresponding 
with them in number, are a second row of slightlv shallower vats called the 
beating vats. 

'■ The plant, on arrival at the factory, is loaded into the steeping vats 
and. as soon as each vat is full, is battened down by means of bearns at- 
tached to pegs set in the sides of the vat. Water is now run in until the 
plant is just submerged, and steeping is allowed to proceed for a perioi 
varving from 12 to 14 hours. The lic|uor, which has by this time become 
yellowish green and almost fluorescent, is now' run off into the lower, or 
beating vat. 

■■ Beating is effected in v-arious ways, the sole object being 
as thorough an oxidation as possible. In the more primitive method 
to 12 coolies enter the v'at and proceed to beat the liquor wdth short stic s 
to one end of which flat discs of wood are attached. The process is coin 
plete after about 14 hours’ continuous beating. With the introduction 
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of machinery the hand beating has been to a certain extent replaced bv Haciimery. 
wheel beating. Where this is employed, there is a .single beating vat 
which runs the length of the range of vats and is divided along its length 
hy one or two walls, the number depending on whether one or two beating 
wheels are employed. These walls stop short of the two ends of the vat 
and are simply employed to give direction to the circulation set up bv 
the wheels. The wheels themselves consist of small flat discs of wood 
attached to the ends of a number of spokes radiating from the axle. By 
this method beating is complete in about one hour. More recentlv the 
heating has been replaced by blowing a mixture of air and steam through uionin^. 
the liquor ; and. later still, in 1902, this process, modified so as to blow 
ammonia through the liquor, was introduced bv Rawson. Neither of these .tmmom,). 
latter processes have, however, been universally adopted, and the wheel 
beating is still most commonly employed. 

After beating is complete, the liquor is allowed to stand until the 
precipitated indigo — the mat — has settled, leaving a clear, red, supernatant nui. 
liquor. This ‘ rnaila pani ' is drained off and the residual ‘ mal ’ is 
pumped into boilers where it is mixed with clean water and boiled, either BoiUn-’. 
by the direct action of heat or by injecting steam. The boiling and sub- 
sequent stages in the manufacture take place within the factory building. 

I When the boiling is complete, the contents of the boilers are run on to the 
■ ■ table.' This consists of a heavy canvas sheet which has been previously 

wetted and spread on a support of split bamboo. The cloth acts as a rutenng. 

filter, allowing the clear water to drain off and retaining the indigo as a 
thick paste which is now transferred to the press. This is a square fressini. 
wooden box, the walls and bottom of which are perforated by numerous 
holes. The interior is lined with damp cloth and the mdl is then poured 
i m to a depth of 8 or 9 inches. The lid, which fits the interior accurately, 
i IS then put on and screwed home by means of a screw worked by a long 

I lever. This is turned at intervals during 5 to 6 hours, in which time the 

j mal will be pressed into a hard cake 3 to 3J inches thick. The sides cuttmg into 

I of the press are now removed and the cake is transferred to a table where 

I It IS Cut by wire into cubes of about 3 inches. These are removed and 

1 placed on open shelves to dry in an airy room. The air adniis.sion is so 

I regulated that slow drving is effected. This is essential if cracking and nr.vmg. 

; subsequent breakage of the cakes are to be avoided. During the process 

j of drying, the cake becomes covered with a dense growth of mould. Before 

; packing this is brushed off by coolies. The final stage consists in packing uatUr.?. 

i dried and cleaned cakes into specially constructed cases which are 

j weighed and forwarded to Calcutta for disposal ” (Leake). 

( PROCESS. — The wet method just described by Leake is that j}j,y 

which is almost universallv emploved, though in Madras the dry-leaf Process. 

! process is still pursued to a limited e.xtent. From the historic chapter 

1 given above it will be seen, moreover, that during the first century of the 

i industry as fostered by the East India Company, the dry process was 

, apparently universally adopted. It was even upheld that to that fact 

attributable the high merit of the Indian as compared with other 
inuigoes — the stems and twigs used in the wet vat system detracted, so it 
then believed, very greatly from'the merit of the dve. During the 
second century, when the indu.strv had been conveyed from the West 
orlies back to India, or rather to Bengal, the wet proi e.ss was alone that 
j '^^ployed. It is significant that throughout all this rise and tall of the 
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European industry in India, the Natives should have quietly continued 
their own methods of manufacture, oblivious of or indifferent to the numer- 
ous patent processes and appliances brought out by their European rivals. 
By the dry method the bundles of freshly cut plant, instead of being con- 
veyed directly to the factory, are dried and the leaves separated from the 
stem by beating. When kept dry the leaves turn in the course of a few 
weeks from green to a blue-grey colour. They are then subjected to 
steeping and fermentation, when the wdican present in the plant splits 
through hydrolysis into mdigotm and tndiglucm. The fine green hquor 
thus obtained is then drawn off to the beating vat, where the matured 
indigo is precipitated and subsequently concentrated by boiling and com- 
pressed into cakes and dried in the usual way. But for the adulteration so 
largely resorted to by the Native manufacturers, it seems fairly certain the 
dry-system indigo would be fully as valuable as the wet, and in some 
respects have distinct advantages. This is exemplified by the fact that it 
is preferred even in localities where the difficulty of drying becomes serious. 
For a small manufacturer it has the great advantage of being attended to 
at the most convenient time. 

The rationale of indigo manufacture may be briefly and pointedly 
told. Fermentation and hydrolysis of the indican found in the steeping 
vat takes place. The indigofin produced is reduced by the indiglucin to 
hydrindigoiin (indigo white), and this dissolves in the alkaline liquor. 
Through the beating that follows the hydrindigoiin is reoxidised, and m- 
digotin precipitated — being insoluble in the alkaline liquid. The yield is 
about 0'2 per cent, of the weight of the plant. The addition of ammonia 
to the vat is frequently practised, with the result that the yield is largely 
increased, as the formation of ammonia by the fermentative breaking 
down of the indigo is thus hindered. The indigo obtained in this manner 
varies greatly in quality. Its content of indigofin ranges from 20 to 90 
per cent., the average being 40 to 50 per cent. The remainder consists of 
ash, 5 to 20 per cent. ; water, 2 to 8 per cent. ; mdirubin, 2 to 4 per cent., 
and various amounts of indigo-brown, indigo-gluten, and carbohydrates. 
The value of the blue depends on its content of indigofin and indimbm. 
[Cf. Blount and Bloxam, Chem. for Engin. and Manuf., 320.] It is believed 
the presence of indirubin gives the more pleasing result of the natural as 
compared with the synthetic dye. 

Mr. W. Poppleweil Bloxam (who has devoted much attention to the 
study of the chemistry of indigo) read a highly instructive and valuable 
paper before the Society of Chemical Industry (Yorkshire Section) on 
August 15, 1906, and still more recently a further paper before the London 
Section on November 30, 1907. The last mentioned is written by Bloxam 
in collaboration with Dr. R. Gaunt and Mr. F. Thomas, and is specially 
described as an analysis of indigo and of the dried leaves of I. an-ecta ana 
I. suiiiatraiiit. It is, therefore, desirable that readers anxious for infor- 
mation of the nature indicated should consult the papers mentioned. But 
it may be useful to give here the few concluding remarks in the first, since 
these seem to give an indication of the direction and purport of Bloxam » 
investigations : — 

■' From these results, it will be seen that if the percentage of indigotm 
contained in the whole plant (ordinary Indian varieties) be taken, as seems 
reasonable, at 0’6 per cent., then from consideration of the weights o 
plant steeped and the indigotin recovered in the finished cake, the highes 
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efficiency attained does not reacli 50 per cent, of the totalindigotin obtainable, 
whilst the average efficiency of the ‘ mahai ’ is 25 per cent., falling thence 
to 12’6 per cent, (cake No. 2). The attention of the Government of 
India will be called to this wasteful method of manufacture, with a 
view to the long-needed improvements being introduced to India without 
delay.” Concluding the second paper, Bloxam and his collaborators ob- 
serve : — “ Being now in the possession of some 150 grms. of crystallised 
indican, we are undertaking a scientific study of its quantitative conversion, 
by various methods, into indigotin — with the view of improving the process 
of manufacture at present in use in India. The results of our experi- 
ments all tend to show that considerable improvement remains to be 
made in the efficiency of the indigo manufacture, and point to the 
fact that the efficiency of the process is far lower than is currently 
stated.” Bloxam submitted his final Report of the Research IForl- on 
Indigo to the Government of India in 1908. 

[C/. Buchanan-Hamilton, SUxt. Acc. Dinaj.^ 1833, 307-14 ; Montgomery 
Martin, Hist. E. India^ 1838, ii., 986-96 ; Reid, Cult, and Manuf. of Indigo, 1887, 
65-73, 74-86 ; Nicholis, Trap. Agri.^ 1802, 256-9 : Bridges Lee, Man. of Indigo^ 
1892; Journ. Soc. Chem. Indust., April 30, 1894, xiii., 382; Oct. 31, 941; 
Leb. 28, 1901, xx., 116-7; March 31, 466-7 ; Sept. 30, 886; May 15, 

1902, xxi., 607 ; on Coventry's Indigo, 1895, 1897, 1898 ; Cave, Rept. on 

Patent Silicate Process of Indigo iV/anu/.,, 1901 ; Rawson, Gardner and Laycock, 
Diet. Dyes, Mordants, etc.. 1901, 174-80 : Perkin. Condition of Indigo Indust., 
Nature, Nov. 1, 1900, Ixiii., 7-9; Nov. 29, 111-2; Jan. 24, 1901: Breaudat, 
Contrib, a L’Etude de la Fabricat. de V Indigo, m Bull. Econ. L'Indo-Chine, July 

1903, n.s., vi.] 

SYNTHETIC INDIGO. — It would be impossible to deal here with 
the discovery and production of sjmthetic indigo. As a matter of 
historic interest it may be mentioned that Perkin was (in 1856) the 
original discoverer of the coal-tar dyes, but, like Green's discoveries still 
later, they were not fully appreciated until they had reached the Nether- 
lands and German laboratories. Hence for a good many years past the 
artificial dyes have proved formidable rivals to the natural colours, and 
ei'en in the case of indigo have begun to curtail the world’s demand for the 
Indian article. Already the exports from India have been reduced very 
seriously. Germany, for example, has practically ceased to import vegetable 
indigo, and her exports of the artificial products to all countries were last 
year valued at 25,000,000 marks (£1.250,020). This is remarkable, seeing 
that the first commercial manufacture was only made in 1897. According 
to a report issued by the Badische Aniliii and Soda-Fabrik Company, their 
profits were in 1903, £583,787, and in 190-1, £544,936. Thus it would 
appear probable that large sums have been realised from tbe sale of artificial 
'iJ’IIgo. The imports of symthetic indigo are mainly from tbe Netherlands. 
These came to 14,691 cwt., valued at £143,613 in 1902 ; 17,752 cwt. in 
1903 ; 19,458 cwt. in 1904 ; 32,246 cwt. in 1905; and 39,042 cwt., valued 
at £147,325 in 1906. 

Tirade in indigo . — In a dispatch dated 1792, the Board of 
Directors congratulated the Indian Government that, as the Briti.sh im- 
ports of Bengal indigo increased, those from the Spanish and French 
polonies declined, while at the same time a large export trade from Great 
oritain to the Continent had been established. That re-export trade 
amounted in 1790 to close on one million pounds of the dye. Such a 
nlhant result, when contrasted yvith the depression that has been cast 
O'er the industry, within the past few years, is highly significant. But 
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with the detailed statement of former transactions, given in the 
Dictionary, it may suffice to review here, and very briefly, the returns of the 
past few years : — 

Exports. — The bulk of the factory-made indigo is exported. India 
uses up only the most inferior grades of the dye. The returns of foreign 
trade thus very nearlv express the total production. The year 1894-5 
showed the highest production credited to the Indian industry, viz. 
237,494 cwt., produced from 1,688,042 acres. Up to that point the pros- 
perity was almost phenomenal — a century of advancement, in spite of 
numerous local upheavals. But the year following the first commercial 
production of synthetic indigo the crash came, and from that time 
there has been nothing but continuous curtailments. From 1894-6 
down to 1906-7 the record is, in fact, a very melancholy one. The 
exports in 1894-5 were 166,308 cwt., valued at Es. 4,74,59,153, and in 
1895-6 they were 187,337 cwt., valued at Ks. 5,35,45,112. But the twelve 
years following show a continuous decline, until in 1906-7 the exports 
were only 35,102 cwt., valued at Rs. 70,04,773. Commenting on this 
subject, J. A. Robertson (Rev. Trade Ind., 1904-5, 28-9), at that time 
Director-General of Statistics in India, wrote : “ The unremunerative 
level to which prices have been forced dowm by competition of svTithetic 
indigo has reduced the indigo plantations of Bengal to less than half the 
area they occupied ten years ago, and over the whole of India the reduction 
in that period was 66 per cent. Planters in Bengal are strengthening their 
position by cultivating other crops in addition to indigo, and they can 
carry on a contest for supremacy with synthetic indigo for many years. 

'■ The season of 1904 gave a very poor yield, the deficiency compared with 
the previous year being estimated in the official reports at 31 per cent, in 
Bengal and 45 per cent, for the whole crop. The total exports of 1904-5 
are less by 18'4 per cent, in quantity, and 22'4 per cent, in value, than 
the exports of the previous year. The fall in the av’erage price was thus 
4 per cent., and in Calcutta the fall was more marked in the better kinds 
than in the ordinary qualities.” 

Turning now to the countries which have drawn on India for their 
supplies of indigo, Great Britain formerly headed the list. The exports 
from India to Great Britain in 1875-6 came to 72,494 cwt. ; in 1883-6 to 
64,204 cwt. ; in 1895-6 to 66,215 cwt. ; and in 1898-9 (the year after the 
production of synthetic indigo) thev dropped to 30,973 cwt. ; since which 
date they have steadilv declined until in 1904-5 thev were only 10,743 cwt. . 
in 1905-6, 7,749 cwt. ; and in 1906-7, 7,942 cwt. The record of the United 
States i.s somewhat similar, though on a smaller scale. In 1875-6 the 
share taken by the States came to 4,089 cwt. ; ten years later it becajM 
20,737 cwt., and from then a decline has been observed until m 1900 
the amount taken was only 1,5-30 cwd., and in 1906-7, 1.258 cwt. Egvp . 
on the other hand, has preserved a fairlv constant market, but it has to^ 6 
explained that Egvpt takes inainlv Madras dry-leaf indigo. In 187o- 
it drew 577 cwt. : in 1885-6, 11.601 cwt. ; in 189.5-6, 13,995 ■ .Jf 

190.3-4. 15,375 cwt. ; in 190-5-6, 9,702 cwt. : and in 1906-7, 9.195 cwd. vUtft 
most Continental countries the decline in the demand for Indian indigo has 
been most marked. Germany took in 189.5-6, 16,929 cwt. : in 1903-4, on ' 
1.776 cwt. ; in 190.5-6. 487 cwt. ; and in 1906-7, 523 cwt. France procure 
in 189.5-6. 21.011 cwt. ; in 1903-4. 1,975 cwt. : in 190-5-6, 970 cwt. : ana 
in 1906-7, 541 cwt. Japan, which for several vears had been one of ® 
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chief markets, almost ceased to import in 1904-5. This, it is believed, 
was largely a consequence of “ the differential taxation which took effect 
from April 1, 1903 and imposed an extra tax, equal to 1-55 ponce per lb., 
on Indian indigo, which both Java plant indigo and German synthetic 
indigo escaped, placing an insupportable burden on the trade : but now 
that Indian indigo has been treated on the most-favoured-nation basis bv 
the Convention with Japan, which came into force on March 15, 1905, 
there may be some revival of the trade. German synthetic indigo has, 
however, now' acquired such a dominant position, and its higher percentage 
of colouring matter still retains for it such advantage bv reason of the 
duty being charged by weight, that India will find it difficult to recover 
lost ground ” (Robertson, l.c. 29). The exports from India to Japan in 
1906-7 were 1,800 cw't. [C/. Rept. Beng. Chamber of Cumin.. 1903-4, 
163-8.] 

Internal Trade . — Turning now to the shares taken by the provinces 
of India. In 1885-6 the total exports were 132,495 cwt., of which the 
Bengal share was 76,109 and the Madras 45,828. Ten years later (1895-6) 
the total exports were 187,337, of which the Bengal share was 111,714 
and the Madras 62,425 cwt. ; in 1903-4, 60,410, of w'hich Bengal furnished 
29,858 and Madras 24,414 cwt. ; in 1905-6, 31,186, of which Bengal sup- 
plied 19,062 and Madras 7,756 cwt, ; and in 1906-7, 35,102. of which Bengal 
contributed 19,309 and Madras 11,159 cwt. The exports across the land 
frontier are not very important. In 1904-5 they came to 4,873 cwt., 
valued at Rs. 4,70,203 ; in 190-5-6 to 5,275 cwt,, valued at Rs, 5,26,431 ; 
and in 1906-7 to 3,518 cwt., valued at Rs, 3,47,341, The most important 
receiving countries are Seistaii and Dir, Swat and Bajaur, Formerly a 
large trade was done in exporting indigo-dyed goods from India, The only 
survival of this is the export of blue cloth from Pondicherry to French 
China — a survival due, apparently, to the French protectionist enactments 
in favour of her colonies. 

Imports — A startling peculiarity of the present phase of the Indian 
traffic in indigo may be said to exist in the circumstance that a small supply 
of the dye is annually drawn from the Straits, from the United Kingclom, 
Belgium and Japan. There is no mention of synthentic indigo being 
imported, and the small foreign supply may be to some extent returns of 
Indian indigo. The imports in 1905-6 were 1,244 cwt,, valued at 
Rs, 1,12,243 ; and in 1906-7, 2,392 cwt. and Rs. 97,152. 


INSECTS (INSECTA); Fa. Br.Ind.; Hampson (Moths), i.-iv., 
Bingham, IFusps and Bees (Hymenoptera), i.-ii. ; Distant, (Rhvn- 
chota). i. ; Watt, Products Derived from Animal Kingdom (Insects), 64-5 ; 
Maxwell-Lefrov, Economic Entomology, iti Jo-urn. Bomb. Nat. Hist. Soc., 
tfv., 432—44 ; also Locusts in India, in Agri. Journ. Ind., 1907, ii,, pt. 
lii,, 238-45, tt, xiv'-xx. 

Mith the exception of the silkworms, the bees, the cochmeal, the lac and 
the gall-forming insects, very few others can be regarded as of economic value, 
t nforbinately a very large number of insects force attention through the depre- 
ations they effect on crops, stores of food, industrial materials, manufactures, 
woodwork, etc. JNlaxwell-Lefroy has set forth in a lucid manner the difficulties 
hat beset the entomologist in India who may have entrusted to him the investiga- 
bon and solution of the pests of the fields and forests or the discovery of beneficial 
‘hsects. The insects have to be identified and in many cases scientifically named, 
hen their life-histories worked out, before practical suggestions are possible, 
nroughout the present publication the effort has been made to record the results 
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hitherto attained under the names of the products concerned, such as Corehoruit 
(Jute), i'mneiiia (Tea), etc. But in addition, the following special articles deal 
with insect economic products : — 

Bees’, Bees’- wax, Dammar and Honey (see pp. T23-9). 

Coccus Cacti, Cochineal (pp. 347-9). 

Silk (pp. 992-1013). 

Tachardia Lacca (pp. 1053-6). 

Besides these, however, there are a few other insects that have attracted 
attention. Perhaps the most important is the Locust. This often proves so 
destructive that strenuous efforts become necessary to restrain it. In order 
to aid in their identification, Maxwell-Lefroy has recently published an in- 
teresting account of the life-histories, with full-page illustrations, of the two 
locusts known to India, viz. the Bombay Locust and the Xorth-West Locust. [The 
following papers have appeared in The Agricultural Ledger : — Gunther and Cotes, 
Dried Locusts as food for Cage and Game Birds^ 1893, No. 2 ; The Automatic 
Locust Catcher^ 1895, No. 15 ; Stewart Stockman, A Plague of Grasshoppers in 
the C, Proi'., 1903, No. 3, 56-85 ; Maxwell-Lefroy, Mem. Dept. Agri, Ind., 1906, i., 
No. 1 ; 1907, i., 125.] Sly {Agri. Journ. Ind., ii., pt. ii., 208) gives a brief 
forecast of a report shortly to appear on the results attained in India with the 
locust parasitic fungus. 

The wing-cases of the beetle Buprentis rittnfa are largely employed 
for ornamental purposes in India, and are especially worked up in articles of 
dress produced in Madras and Hyderabad, or are used in khas-khas fans, etc. 
[Cf. Mukharji, Art Manuf. Ind., 309, 313, 380 ; Watt, Ind. Art at Delhi, 1903, 
161, 198, 408.] 

IPOMCEA, Linn. ; FI. Br. Ind.. iv,, 19&-215; Prain, Beng. Plants, 
1903, ii., 731-7; Cooke, FI Pres. Bomb., 1905, ii., 241-52; Con- 
voLVULACE.s. A getius of herbs, rarelv shrubs, twining, prostrate, or 
less often sub-erect. 

I. aquatica, , Rec. Bot. Surv. Ind., ii., 121, 185, 243 ; iii., 81. The kalmi- 
sdk, ndri, ganthian, ndlichi baji, sarkarei valli, etc. An aquatic species common 
throughout India but especially abundant on the surface of tanks in Bengal. 
The yoimg shoots, leaves and roots are universally eaten as a vegetable, and the 
plant is for that purpose often semi-cultivated. The juice is believed to have 
emetic properties and to be useful in opium poisoning. [Cf. Pharmacog. Ind., ii., 
540 ; Dutt, Mat. Med. Hind., 1900, 302.] 

I. digitata, Unn. : Talbot, List Trees, etc., 1902, 251. The bildikand, bhui-kohata, 
matta-pal-tiga, etc. A large climbing perennial cultivated on account of its 
pink to purple flowers and its tuberous roots, used in Native medicine ( see p. 1 1 20). 
[Cf. The Bower Manuscript (Hoemle, transl.), 1893-7, 96; Pharmacog. Ind., 
ii., 534-6 ; Dutt, l.c. 323.] 

L hederacea, Sacq. ; Rec, Bot. Surv. Ind., Hi., 244. The nil~kalmi, baunra, bildi, 
kodi, kdld-ddnd, kdkkatdn-virai, etc. An annual hairy twiner, cultivated in 
India, but also found wild. The seeds known as kdld-ddna and mirchai are 
purgative and resemble jalap in their action. They were made officinal in the 
Pharmacopoeia India in 1868. The market rate is about 4 annas per lb. Hooper 
[Rept. Labor. Ind. Mus. (Indust. Sec.), 1905-6, 32-3) says that the seeds contain 
8-05 per cent, of resin resembling conaolquline, but in addition are rich in albu- 
minous substances and contain 14-02 per cent, of a nauseous fat — a disadvantage 
in internal administration. [Cf. Pharmacog. Ind., ii., 530-4; Henry, Econ. Bot. 
China. 1893, 49 ; Firminger, Man Card. Ind. (ed. Cameron), 1904, 476.] 

I. Pupg-a, Hayne. Jalap. A climber, native of the Mexican Andes, 
at altitudes from 5, (XX) to 8,000 feet above the sea. In its native habitat 
rain falLs almost dailv, and it flourishes best in shady woods w-ith a deep 
rich humus soil. 

In India it is cultivated on Dodabetta in the Nilgiri hills, and in the North- 
Western Himalaya at Mussourie. The crop is an exhausting one. 
the plant was grown among the cinchona trees, but this system has been abandon » 
since while the jalap flourished the cinchona was injured. Plants may be obtain 
from cuttings set imder shade in a moist, sandv soil, but for cultivation on^ 
large scale the smaller tuberous roots may preferably be used. These are pi 
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one foot apart and at a depth of about six inches within trenches filled with farm- 
yard manure. As the plants frrow, stakes require to be fixed for them to climb 
on. A return may be expected in the third year, and every third year there- 
after. In Ootacamimd it has been found that an acre of jalap yields 5,000 lb. 
of green tubers, or say 1,000 lb. of powder. The drying process is a difficult one, 
as there is frequently considerable loss through mouldiness and fermentation. 
It is said this may be prevented by cutting the tubercles in slices. 

Medicinally, jalap is well known as a hydragogue purgative, its action being 
due to certain resinous principles. The selling price has been given at about 
2s. 3d. per oz. [Of. Nieholls, Textbook Trop. Ai/rf., 1892. 237-40 ; Hooper, 
Effect of Phosphatic Man. on Growth of Jalap (Reprint from Pharm. Journ.), 
1896; Kew Bull., 1897, 302; Brit. Phartnacop., 1898. 165; Thorpe, Diet. Appl. 
Chem., 1900, iii., 349 ; Pharm. Soc. Mus. Rept., 1895-1902, 62-3 ; Pharm. 
Journ., 1904, Ixxii., 284-5.] 

I. Turpethum (see Operculma Turpethum, p. 822). 

I. Batatas, Lamk. ; Duthie and Fuller, Field and Garden Crops, 
1893, iii., 12, tt. 87-8 ; Rec. Bot. Surv. Ind., ii., 41, 120, 185 ; iii., 80, 245. 
Sweet Potato, mita-dlu, ranga-dlu, chine did, shakarkand, vallikildngu, etc. 

Habitat. — Presumably a native of America, but is extensively cultivated in 
India. Two forma are met with, one with red, the other with white tubers. 
Evidence points to its having apparently reached the Pacific Islands in prehistoric 
times, and to a cultivation in China in the second or third century of our era. 
Asa Gray (Scient. Papers, 1889, i., 317-20), reviewing the account given in De 
Candolle’s Origin of Cultivated Plants, gives full particulars of the literary evidence 
in favour of an American origin. The first mention of the plant appears to be 
by Peter MartjT, who in the 9th book of his ind Decade (written about 1514), 
gives Batatos among the fruits of the province of Uraba, Darien, and in his 
3rd Decade names them among the plants growing in Honduras when Columbus 
landed in 1502. Other early Spanish travellers, e.g. Cieca de Leon, Jean de 
Lery, ete., also refer to the finding of sweet potatoes in Peru and Brazil. Clusius, 
moreover (Rar. Stirp. Hist., 1576, li., 297-9). states pointedly that they grow 
wild in the New IVorld and adjoining islands, whence brought to Spain. Nothing 
very definite can be learned of its introduction into India. The plant is figured 
and described by Rheede (Hort. Mai., 1688, vii., 95, t. 50) and by Rumphius 
(Berh. Amb., 1750, v., 370, t. 130). Carey (As. Res., 1808, x., 18) discusses the 
method of cultivation pursued in Dinajpur, and Roxburgh {FI. Ind., i., 483) 
speaks of the red sort as cultivated all over the warmer parts of Asia. 

Cultivation — The area under the sweet potato in India cannot be 
definitely ascertained. It is grown all over the country from the Panjab, 
Ae United Provinces, Rajputana, Central India, the Central Provinces, 
Bengal, Assam, Bombay, Madras and Burma. In Bengal it is more 
important in the eastern tracts, .such as Bogra and Bhagalpur, than in the 
western and central divisions. Taking India as a whole, it is planted 
irom August to November and reaped from December to May, the varia- 
tions being a consequence of local climatic conditions and methods of 
^opagation. A full account of its production in Bombay is given by 
Molhson (Textbook Ind. Agri., 1901, iii., 193-7), of which the following 
summary may be accepted as true of India generally. The best soil is a 
nght friable one, well prepared by deep tillage. The crop does not 
tnnve unless the land be naturally dry. It is generally grown during the 
cold season and under irrigation, but on light, dry land a rain crop may be 
produced. The land is prepared during the monsoon by frequent plough- 
Wgs, and in September farmyard manure at the rate of thirty cart-loads 
per acre is given. Before planting, irrigation beds are formed of various 
swes according to local circumstances. 

Planting usually takes place in October-November. The crop is 
propagated by cuttings from fairly mature portions of the stem, each 
with three nodes or leaf-buds. Two nodes are placed underground, 2 
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to 3 inches deep, while the other node is left free. The cuttings are 
usually placed along ridges, though sometimes in flat beds. The ridges are 
about 18 inches apart and the cuttings are deposited one foot apart 
on each side of the ridge, half-way between the crest and the bottom of the 
furrow. Cross furrows are also drawn which form channels for irrigation. 
Weeding should be attended to and the crop watered every eight or twelve 
days. Care must also be taken to prevent the plants rooting at the nodes, 
for otherwise small tubers of no value will be formed at the points of 
attachment and these will deduct from the growth of the large tubers at 
the main root. 

Yield . — If planted in October-Xovember the crop should be ripe in 
April and the tubers lifted at once, else much damage will be done hr 
rats and white ants. The vines or haubus are reaped before the tubers 
are dug. A good crop may yield six tons per acre, worth about Es. 300. 
The cost of cultivation in the Surat district Mollison gives as Rs. 131. 

Sugar and Alcohol. — The sweet potato contains more dry starchy 
and sugary matter than the ordinary potato, but less nitrogenous substance. 
Analysis shows it to possess about 10 to 20 per cent, of sugar and about 
16'05 per cent, of starch. It is said to be an excellent source of alcohol, 
100 kilos of tubers yielding about 12 to 13 litres of absolute alcohol. 

Recently it has been largely cultivated in some parts of the world as a 
source of sugar. By the Natives of India it is commonly used as food, 
either cooked in curry or boiled, roasted or fried. 

[C/. Pwo, De Med. Brazil. 1648, 94 : Hernandez, Nova PI. Hist., 1651, 299 : 
Forster, PI. Esc., 1786, 55-6 : Benthani, Rev. of Targioni-Tozzetti, in Joum. 
Hort. Soc., 1855, ix., 141-2 : De Candolle, Orig. Cult. Plants, 1884, 57-8; Basu, 
Agri. Lohardaga, 1890, pt. i.. 78 ; Nicholls, l.c. 288-90 ; Duggar, Sweet Potato 
Cult., etc., U.S, Dept. Agri. Bull., 1895, No. 26 ; Thorpe, Diet. Appl. Chem., 1898, 
i., 292 ; tVoodrow, Card, in Ind., 1899, 391 : Der Tropenpflanzer, 1902, vi., 285- 
96 ; Mollison, Amer. Sweet Potatos for Ind., in Ind. Planting and Card., Oet. 30. 
1902 ; Sweet Potato Sugar in Formosa, Aug. 1, 1903 : West Ind. Bull., 1901, ii., 
No. 4, 293-302 ; 1902, iii.. No. 3, 206-11 ; v., No. 1, 5-6, 25-6, No. 3, 281-6; 
Firminger, Man. Card. Ind. (ed. Cameron), 1904, 478.] 

IRON AND IRON MANUFACTURES.— Ball, Man. Ecm. 
Geol. Ind., iii., 335-420 ; Watt, Rev. Min. Prod. Ind., 1894-7 ; Mahon, 
Rept. Manuf. of Iron and Steel in India, 1899 ; Holland, Rev. Min. Prod. 
Ind., 1898-1903, 11-2, 51-2. 

PRODUCTION . — Iron is commonly said to exist in nature in two great 
clas.ses of workable Ore — ( 1) Carbonates and clay ironstone, and (2) 
Oxides, like hematite and magnetite. The Carbonates consist essen- 
tially of two kinds : (a) those in which the salt is crystalline and little 
admixed with earthy matter, and (b) those in which a larger or smaller 
amount of clay is intimately intermixed with the ferrous carbonate. 
former is spathic iron ore and the latter argillaceous ore or clay ironstone. 
Clay iron-stone exists in large deposits in many coal measures and is then 
known as black-band. The Oxides may be spoken of as of three kinds 
(a) anhydrous ferric oxide ; (6) hydrated ferric oxide ; and (c) a mixtme 
of ferrous and ferric oxides such as the magnetic oxide of iron. Hughes 
BuUer has recently sent from Baluchistan a natural mineral known ^ 
khaghal or lagh, which is employed as a dye. This has been ascertained 
to be an impure sulphate of iron. " The most abundant iron ores are 
the minerals ma^ietite and hematite which occur in numerous places 
with quartz, making quartz iron-ore schists which are generally members 
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of the Dliarwar and other Archaean schist series. The most conspicuous Most Abundant, 
examples of this class occur in the Salem district and the Sandur State 
in the Bellary district of the Madras Presidency, and in the Chanda, Raipur, 
and Jubbulpore Districts of the Central ProAunces. The chief ore now 
used at the Barakar iron-works for the manufacture of pig-iron is clav 
ironstone, containing 45 to 48 per cent, of iron, and occurring as nodules 
in shaly formation separating the Barakar and Ranigauj stages of the 
Damuda series in Bengal ” (Imp. Gaz., 1907, iii., 145-6). 

Notwithstanding the fact that rich deposits of one or other of these 
various iron ores exist here and there all over India, and have, from the 
most ancient times, been worked up in a desultory matiner by tbe Natives, 
still there has been but one successful attempt on European liue.s and b}* Successful 
modern appliances. Indeed some of the recent investigations conducted in 
India would seem to establish belief that few of the important supplies of 
ore are of sufficiently high merit to defray the cost of carriage to Europe 
(or even to Indian centres of fuel supply) and leave a margin of profit. 

The opinion would thus appear to have been borne home that the 
expansion of India’s iron production must, for the present, be looked for Prorimiy to 
in the immediate vicinity of fuel supplies. 

South India . — Some few years ago many persons urged that if it paid South 
to convey Spanish ore to England to be there made into " pig ” which in India, 
the ordinary course of trade was profitably carried even to India, it must 
of necessity pay to convev the rich ores of Madras to the coal mines of 
India to be there worked up in competition with the imported foreign 
metal (Watt, Mem. Res. Ind., 1894). It was also even upheld that the 
time might soon arrive when England would have to look to Salem for 
Its supplies of magnetic ore. In his presidential address to the Iron and Magnetic Ore. 
Steel Institute (of May 1893), for example, Mr. W. Richards suggested 
that Indian ores could and should be substituted for Spanish. And still 
further it was loudly proclaimed that with some co-operative organisation 
of the Forest Department, South India might easily supply charcoal in ciiarcoai. 
such abundance and at such a price as to admit of production of iron after 
the fashion pursued in Styria and certain di.stricts of America. These 
and other such opinions led to various technical investigations and reports 
on the part of experts employed both by private individuals and by 
trovernment. The Secretary of State for India, for example, bubiiiitted 
the then available information to Mr. Jeremiah Head, formerly President JeremUh Head’a 
of the Institution of Mechanical Engineers, for favour of his views, the 
result being a most valuable contribution ilated May 2, 1896. This is 
concluded as follows : — " I regret to have to sav that in my opinion it is 
not at present practicable to conduct an iron industry at or near Salem 
upon the methods pursued in Styria and certain districts of America where 
charcoal is employed.” It was perhaps but natural that with a subject 
'viuch had not passed from the stage of personal opinion to that of ascer- 
tained results, some at least of Head’s statemeiit.s would be challenged. His 
nnal conclusion, in fact, has by no means been universally accepted in India, 
nnd the accuracy of the information on which he based his calculations of 
cost of production of iron, as also the supplv of crude ore for direct e.xport rnta caUei 
to Europe, has been called into question. The Board of Revenue, Madras, 
or example, observed that "If it can be shown that Mr. Head's estimate Rerenue. 
can be safely reduced to Rs. 50 per ton f.o.b., as the Board believes that it 
can be, and freight can be obtained at 15.s. per ton, the estimate taken by 
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Mr. Head (at page 18 of his report), it will be possible to deliver Kanjamalai 
pig-iron in England for £3 los. lOd. per ton, being 5s. 2d. below the 
minimum value of imported Swedish pig, £1 Is. lid. below the maximum, 
and 12.S. 3d. below the average. The same iron could also compete still more 
favourablv with Swedish pig imported into Madras, Calcutta and Ceylon.” 

In 1898 a consignment of Kanjamalai Salem ore was sent to England to 
be tested along with Indian coke supplied for that purpose. The experiment 
was conducted by Messrs. Bolckow, Vaughan & Co. at Middlesborough, 
^rith the result that it was found to contain onlv 10 per cent, magnetic 
iron — in fact, that it was not worth exporting. This led to an acri- 
monious correspondence in the public press, in which it was affirmed that 
the sample sent was not selected ore but an average of the whole rock, 
and thus contained much that ordinarily would never be conveyed from 
the mine to the smelting furnace. It was urged that the results of previous 
investigations (such as those conducted by Dunstan, Imp. Inst. Tech. Repts.. 
12-22) showed a much higher average merit. Six samples examined gave 
56’95 average, with the highest 70'06andthe lowest 36'I1 per cent, of iron. 

The Porto Novo Iron Company, founded by Mr. Josiah Marshal Heath, 
was the earliest and perhaps the most persistentlv worked concern in 
India. It was founded in 1830. changed hands more than once, and was 
finally dissolved and its privileges surrendered to Government in 1871. 
For thirtv years a large Cjuantity of iron wa.s manufactured, and failure, 
as ilajor R. H. Mahon says, was not due to lack of iron ore or its quality, 
but to ine.xporience. detective machinery, and want of capital. He is, 
moreover, strongly of opinion that all existing difficulties will be overcome 
and iron production from the South Indian supplies made an industry of 
the greatest possible value. Persons interested in this subject should 
therefore procure Mahon’s admirable report. It would thus seem that 
the w'hole subject needs to be even still further investigated before it 
can be regarded as satisfactorily disposed of one way or the other. 

Central Provinces and Orissa. — Hardly less satisfactory are the 
results of the inquiry' made regarding the iron supplies of the Central 
Pro\-inces. The report of investigations conducted by Mr. E. P. Martin 
and Prof. Henry Louis (on behalf of the Right Hon. Sir E. Cassel) will be 
found in The Agricultural Ledger. Speaking of the Jahbalpur district, 
more especially the Agaria ridge, these distinguished investigators say 
“ the entire district undoubtedly contains considerable quantities of 
ferruginous material, but the latter is nowhere concentrated into what 
mav be calleil a workable ore deposit .showing the essential characters of 
.steadine.ss and persistence which are indispensable in a deposit that is to 
form the basis of an impoitant industrv.” The conclusion arrived at ma} 
be said to be that considerable though the iron resources of the district 
are. they are not such as would warrant the erection of iron and steel 
works with any prospect of commercial success. In the Mayurbhanj State, 
in Raipur and in the Chanda districts, Messrs. Tata. Sons k Co. of Bomb^ 
organised prospecting operations on a large scale and employed Mr. C. “• 
Perin and Mr. C. M. Weld as their experts. As a result it has been decide* 
to erect iron and steel works near Kalimati on the Bengal-Na.^ur Railwav 
with the intention of using the Mavurbhanj ore in conjunction with fue 
from the Jherria Coal Field. It mav thus fairlv well be assumed t lat 
this new departure marks an era in the metal industries of India. 

A Company known as the Tata Iron and Steel Company, Ltd., was 
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floated at Bombay in July 1907 with a capital of 2J lakhs of rupees. Since 
then Government have sanctioned the construction of a broad-gautre 
railway from Kalimati (the site selected for the works) to the ore-fields 
of Mayurbhanj State, a distance of about 45 miles. Coal lands have 
been purchased by the company in the Jherria field ; limestone quarries 
secured near Katni ; manganese ore is being opened up in Salaghat ; 
designs for the works have been accepted and progre.s.s made in clearing 
the site for the erection of the blast furnaces which are expected to com- 
mence operations about the end of 1910. 

Bengal. — It has, however, to be admitted that so far as actual results Bengal, 
are concerned, the ore utilised in India is very nearlv confined to that 
worked up bv the Bengal Iron and Steel Company in its works at Barakar. 

In the Review of Mineral Production, Holland gives the ore raised 

in Bengal during 1898 to 1903, -which shows for the six years an annual 

average output of 57,678 tons valued at £8,3.38, and a value per ton of 

2’89s, Up to the present time, he observes, the Barakar Iron and 

Steel Company has manufactured pig-iron otdv. of which two blast furnaces rij-iron. 

have turned out 35.000 tons of pig-iron a vear. .Since then a third blast rurnaces. 

furnace has been added and an unsuccessful attempt made to manufacture 

basic steel. The history of past adversitv and present prosperity of the 

Barakar works is the storv of the failure of unskilled impersonal enterprise 

contrasted with skilled individual energv when combined with capital 

and commercial acumen. Their subsequent production was 65,115 tons 

in 1904 ; 97,698 tons in 1905 ; and 69.397 tons in 1906. 

FOUNDRIES AND INDUSTRIES. — Iron and Brass Foundries are not Foundries. 


separately returned, so that they have to be dealt with conjointly. They 
ate scattered all over the country, but -with the exception of the Barakar 
Iron and Steel Company, the railway and engineering workshops and 
foundries of Calcutta. Bombay, and certain other large towns, few are of 
any importance. In 1903 there were 78 foundries in all India giving employ- 
ment to 22.568 persons, and in 1904. 89 employing 24.256 persons. Three r™tis 
years previously the corresponding figures were 70 and 17.980, so that 
there has been a considerable expansion ; but these returns take, of course, 
no cognisance of the village blacksmith nor the workers in brass and copper. 

In the Records of the (reological Surrey of India (1906. xxxiii.. pt. i.. 12-3) 

It IS stated that the value of Bengal ore works out to an average of Rs. 2-4a. '-ost. 


(3s.) per ton. For the rest of India, the ore being of a higher (juality 
and raised at places often ibstant from the railways as well as the ports, 
a higher average prevails, sav Rs. 4, The returns for 1904 show 71,608 
fons of ore used, valued at £i2,617. In the Central Provdnces there were 
141 small direct-process furnaces at work. \Cf. Moral and Mat. Proq. 

Ind., 190.5-6, 115.] 

Local Manufactures. — The exports and re-export.s are not of Local 
sufficient importance to necessitate separate treatment. A feature of indent 
^eat potentiality that bids fair to foster local manufacturing enterpri.5P, 

13 the decision of the Indian Railway Board to place Indian engineering 
firms in a po.sition to tender publicly for a portion of the annual require- 
ment of stock. The tenders are to be confined for the present to the 
tupplv of frames and bodies onlv, the requisite wheels, axles, springs 
nud draw-bars to complete wagons being indented for from England 
aa heretofore. Subject to the material being satisfactorv, iron and steel 
of Indian manufacture should be used whenever possible. 
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Indigenous Industries . — There would seem to be “ no doubt that 
the existing manufacture of wrought iron by a direct process was 
widespread in the country before the date of the most ancient historic 
records, while the manufacture of the ancient wootz anticipated by many 
centuries the cementation process, developed in Europe, for the 
manufacture of the finest qualities of steel.” “ The Native iron- 
smelting industrv has been practically stamped out by cheap imported 
iron and steel within range of the railways, but it still persists in the 
more remote parts of the Peninsula and in some parts of the Central 
Provinces has shown signs of slight improvement ” (7mp. Gaz., 1907, 
lii., 145). According to Mr. Sved Ali Belgrami, the Nizam’s Dominions 
furnished the material from which the famous Damascus blades of the 
Middle Ages were made. To this day Hyderabad is noted for its 
swords and daggers. Holland observes that so far as official returns 
are concerned, the Central Provinces show the highest production 
of iron, viz. from 2,400 to 4,800 tons ; but there is also a sensible 
industry surviving in Bijawar, Panna and Orchha amongst the Central 
Indian States, as well as in Mysore and in some parts of the Madras 
Presidency. “ Steel is made, both in the form of ingots by the 
carburisation of wrought-iron in crucibles, and, on a much smaller scale, 
by the decarburisation of cast-iron shot in a small open hearth.” 

The antiquity of the Indian knowledge in iron may be judged of from the 
famous pillar at the Kutab near Delhi ; from the numerous examples that 
exist of wrought iron ; from the hammered and perforated door panels both 
in iron and brass to be seen at the ancient palaces and tombs ; and from the 
superb collections of arms perserved by the princes and nobles. Burma has 
for many years been known to have attained high proficiency in wrought 
iron. Near the Arakan pagoda of Mandalay numerous workshops exist for 
the production of the iron ihees or the umbrellas placed as weather-cocks 
on the pagodas of Burma. At the pagodas, balustrades in iron are also 
frequently used, and this demand has given birth to a fairly large 
import trade in very inferior cast-iron imitations of fine old Burmese 
designs in wrought iron. Of Western India, Baroda is noted for its 
wrought-iron balustrades. The engraving and carving of iron and stee 
was some years ago an important industrv in India, and Kanara, Madura. 
Malabar, Vizagapatam and Mysore were famous for their works of this 
class. The art is still practised at Udaipur, Jaipur, and Jo(ttpur. 
Hyderabad, Deccan, and Kach are famed for their arms ; and the gold an 
silver damascened soft-steel wares such as armour, swords, shields, caste s, 
etc. {kofU/an work) of Sialkot, Serhoi, Jaipur, are traded in all oier 
India and largely exported. The decline of the Sikh power and the 
change in the methods and materials of warfare struck, however, a aea 
blow at the damascening art, and a serious decline both in the 
and quality of the work has for years past been manifest {hid. A. ® 
Delhi, 1903, 14-4.3. 460-2). 

TRADE. — Imports . — It is difficult to give anything like an accura e 
conception of the total traffic in iron. The local production is 
imperfectly known ; an error must therefore always exist. 
number of articles that are partly constructed of iron are sure to e r 
turned under other headings, but the figures under hardware and cu ery 
iron, steel, machinery, railway plant, rolling stock, locomoti'ves, 
(Merchandise and Government Stores), give some idea of the vast magn 
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tude of the traffic. The Imports shown under these headings were 
collectively in 1899-1900 valued at Rs. 13,34,14,503 ; in 1901-2 at 
Rs. 16,11,06,431 ; in 1903-4, Rs. 19,58,09,778 ; in 1904-5, Rs. 20,30,66,366 ; 
in 1905-6, Rs. 23,01,10,532 ; and in 1906-7, Rs. 26,86,49,605 (£17,909,973). 
Thus the traffic is by no means unimportant, hut it may be useful to direct 
attention to certain items of it that more especially may be called Iron. 
The imports of Cast-pig were in 1899-1900, 263 ,-j 63 cwt., valued at 
Rs. 7,95,040 ; in 1901-2, 291,422 cwt., valued at Rs. 8,73,347 ; in 190.3-4, 
531,953 cwt., valued at Rs. 13,84,888 ; in 1905-6, 636,163 cwt., valued 
at Rs. 16,17,966 ; and in 1906-7, 667,285 cwt., valued at Rs. 18,43,167. 
Practically the whole of these imports came from the United Kingdom, 
the only other country of importance being Aden. Of Bar-iron, the 
imports were in 1899-1900, 499,678 cwt., Rs. 30,07,124 ; in 1901-2, 
855,106 cwt., Rs. 49.67,024 ; in 1903-4, 650,409 cwt., Rs. 35,74,266 ; 
in 1905-6, 781,360 cwt,, Rs. 39,89,004 ; and in 1906-7, 606,604 cwt., 
Rs. 35,18,998. Under the heading of Steel-bars the imports were in 
1899-1900, 500,676 cwt,, valued at Rs. 33,21,024; in 1901-2, 974,038 
cwt., Rs. 54,93,840 ; in 1903-4, 1,115,933 cwt., Rs. 69,49,191 ; in 1905-6, 
1,963,574 cwt., Rs. 95,42,895 ; and in 1906-7, 1,402,762 cwt., Rs. 74,92,013. 
In the iron and steel bar traffic Belgium has practically usurped the 
United Kingdom and for some years past poured into the country large 
quantities of cheap stuff that has found a ready and expanding market. 
Of Pipes and Tubes in 1899-1900 the imports were 257,118 cwt., 
Rs. 25,32.277 ; in 1901-2, 322,520 cwt., Rs. 29,40,404 ; 1903-4, 821,783 cwt., 
Rs. 57,81,098 ; 190.5-6, 514,060 cwt., Rs. 38,19,8-50; and in 1906-7, 668,539 
cwt., Rs. 51,17,286. In this traffic the British manufacturer more than 
holds his own, the only important competitor being the United States. Of 
Sheets and Plates (all kinds) the imports in 1899-1900 were 1,104,289 
cwt., valued at Rs. 1.04,42,871 ; in 1901-2, 1,298,985 cwt., Rs. 1,22,15,307 ; 
in 1903-4, 1,636,592 cwt., Rs. 1,45,60,655 ; in 1905-6, 1,783,999 cwt., 
Rs. 1,59,41,040 ; and in 1906-7, 2,190,764 cwd., Rs. 2.20,45,396. The 
supplies come mainly from the United Kingdom, the only other country 
of importance being Belgium, the trade from which would appear to be 
declining. 

These illustrations may be accepted as fairly repre-seiitative of all 
the special headings of the iron trade proper. Space cannot he afforded 
to indicate the traffic in the manufactures that arc only partially made 
of iron, such as machinery, railway plant, etc. It may have been ob- 
served that a steady rise is taking place in the imports. Even the figures 
e.xemplified are sufficient to show that there is room for a large iron manu- 
facturing industry ; and when this is established, the production of rails, 
rolling stock and machinerv would soon follow in the wake of the furnace 
and the foundry. 

[f/- Bengal : Montgomery Martin. Hist. E. Ind., 1807-13, ii.. 175-6, 
190-3, 261-7 ; Agri. Ledg., 1900, Xo. 14 ; Kept. Chief Inspect, of Mines in 
jm., 1902, 27-8 ; See. Geol. Sure. Ind., 1904. xxxi., 168-70 : 1906, xxxiii., 12-3. 
Cexteal Pkovinces ; Agri. Ledg., 1898, Xo 17 ; 1900, Xo. 14 : Martin and Louis, 
yohi-e Methods of Smelting and Manufacturing Iron in Jabhnlpur. m Agri. 
ledg., 1904, Xo. .3. United Pbovinces : Sowerby, Rept. Sure. Iron Dept. 
w the Bhabur, in Sel. Rec. Govt. Ind., 1855. Xo. xvii. ; Hoev, Monog. Trade 

Manuf. M. In,!., 1880, 30; Gaz. JV.-tP. Prov., 1882, x., 260-76. Panjab: 

Valley of Kashmir, 62-3, 372 ; Rec. Geol. Sure. Ind., 1895, xxviii., 
6b. Central Indi.a .and Rajpltana ; Rec. Geol. Surv. Ind., 1904, xxxi., 8-9. 
ombay : Rept. on Sample from Chota Udepur State,, Imp. Inst. Bull., July 1903. 
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Baluchistax : Chroiiie-Irony in Kept. Cfeof. Surv. Ind.^ 1902—3, xciv., 67 : Fawcett, 
Monog. Dyes and Dyeing, 23, 32, 36. Madras : Heyne, Tracts on Ind., 1814, 
189-97, 218-26, 358-64 : Holland, Iron in S. Dist. Madras, Imp. Inst. Handbook, 
1802, Mo. 8 ; also Iron Ores and Iron Indust, of the Dist. of Salem, in Rec. Geol. 
Sure. Ind.. 1892, xxv., 135—59; Foote, Mem. Oeol. Sure. Ind., 1895, xxv., 191; 
Jeremiah Head, Rept. Salem Ores and the Practicability of Conducting an Iron 
Indust, in that Dist., 1896 ; Dunstan, Imp. Inst. Tech. Bepts., 1903, 12-22. 
Burma: Bose, flee. Geol. Surv. Ind., 1893, xxvi., 161-3; Stirling, in Gaz. Burma. 
Upper Burma : Gar., 1900, ii., 299-300.] 
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ISCH^MUM ANGUSTIFOLIUM, Havh. ; FI Br. Ind., 
129; Kew Bull, 1888, 157-60 and t. ; Gramine^. The bahoi, hhahar, 
hkuht, hhaih, hahni, sabai, haggar, ban-hush, bankas, som, moya, bachkron, etc. 
A perennial grass plentiful in drier tracts of India, from Chota Nagpur 
and Rajmahal to Nepal and Garhwal, also throughout the plains north- 
ward, viz. in the Central Provinces, Central India and Kajputaiia to the 
Panjab, Kashmir and Afghanistan, ascending to altitudes of 7,000 feet. 
The grass, from the most ancient times, has, in the localities where it 
abounds, been extensively used for making ropes, string and mats (see 
p. 776), and utilised in the construction of rope bridges, and to some extent 


takes the place of jute in agricultural sacking. 

Bhahar is often associated with the sedge vomo**ttm {D.E.P; 

iii., 2GG), and the two doubtless are sometimes used mixed together, but for 
many years it was incorrectly supposed that hhnbar was KriopJiot'ttiti. Sir U- 
Brandis was the first to recognise that Royle, Wallich and others were in error 
in overlooking the grixss MMehwmtttti as the most important, if not the true 
bhabar, Stewart {Journ. Agn.-Hort. Soc. Ind., I8t>3, xiii.. 293), while acknow- 
ledging his indebtedness for tliis correction, expressed the opinion that the 
grass should, m the future, play an important part as a paper material— he was 
thus apparently the first to suggest that use for the grass. Duthie led to a true 
identification botanictiHy, and Sir George King pioneered the trade as a paper 
material (see pp. 8(>5-8'). In the Annual Report for the Botanic 
Calcutta for 1893-4, he tells us that he had sent home, in 1873, samples ol 
grass to a paper-maker in Scotland, who reported favourably on it, 
in 1877 had furnished the late 5Ir. Routledge, through the India Ofhee, wi 
a consignment for experiment in Sunderland. Investigations were also 
in India from 1882, the first by Mr. Deveria, and finally by the Bally MiUs 
pany, Ltd., and others, until the grass became firmly established as a pap 
material. . x 

The Kew Bulletin and the Indian Forester have devoted much aRention 
this subject for some A^ears past, and the Annual Administration Repor s 
the Forest Department have recorded the measures taken to foster and 5 
production. [Cf. Gamble, Ind. For., 1893, app., xix. ; Fischer, Ind. For., - • 

1903. xxix., 516,] The grass has thus been systematically placed 
public. It has. in consequence, become an assured paper material, 
aitme by the insufiiciency of the supply. The attempt has according } 
made to cultivate the plant in localities more accessible to the paper » 

therelty lowering the ruinously Iieavy freight charges, ilore or 
experiments of this kind have been conducted in Poona, Alysore, xi> 

Deccan and in Hyderabad Sind. Systematic cultivation has also been 
taken in Manbhum, Birbhum and Miirshklabad. In Poona it has 
nounced that the yield is 24 cwt. of dry grass per acre. It was, hovve’''^^. 
tained that w hen grow n on soils of a better class than in its wild habitat 
warmer and moister conditions, it tends to flower too profusely, and tins . 
its value as a paper material. A consignment sent in 1898 from Poona to 
by \\’oodrow', was accompanied with the statement that it cuuld be ^ 
on board siiip at Bombay at Rs. 40 per ton. official 

As marking the progre?.s made, the following jottings, taken 
I other publications, may be here given. In the Bengal Forest Depii 


and 

Report for I895~6, we read that the grass had been fairly extenM\ev 
in Saiiibganj, and that the produce sold readily at 12 to 14 annas a ' 
and fetched at the imlls Rs. 1-4 to Rs. 1-7, the railway freight being no 
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3 anBas 5 pies a maimd. Jlr. Wild, while Conservator of Forests in Benfral. 
devoted much attention to the supply of paper materials to the Calcutta 
mills, and among otlier subjects took up the study of hJiabar. He then wrote, 
'• When it is understood that the Calcutta mills turn out 300 tons of paper a 
week, or an equivalent of. say, 500,000 maunds a year, there is room for wood 
pulp as well as grass. It is believed that a consignnient of 200 tons of pulp left 
Calcutta for Glasgow in 1806, at £4 2s. per ton. If the cost could be reduced to 
£3 10s. per ton — and there .seems no reason why it should not — it would, it is 
thought, compete with esparto. Surprise has been expres.sod that the planting com- 
munity in India does not pay attention to the cultivation of grasses, etc., for paper- 
making. There is evidently profit in it, and what is more, with the output of 
paper mills increasing every year, tlie demand, for some time to come, will be 
expansive.” 

In iliirshidabad. according to ^Ir. B. C. Bose, Assistant Director of Agriculture, 
Bengal, it is now planted in clumps along the borders of mulberry fields. ” Two 
cuttings are taken in the year, one m September and the other in Jbirch. With 
irrigation three or four crops can be had. This is at any rate the experience in 
Poona. The March crop is cut after the grass has flowered, and yields very 
inferior fibre. Xo steps are taken to remove the flower stalks, no doubt owing 
to the cost of picking them out. The September crop does not flower, and yields 
the best fibre. The people look upon the formation of the flower stalks as a 
necessary evil, which they have no means of cliecking.” The Calcutta mills 
draw their supplies from Sahibganj, C'hota Nagpur and Nepal (the Terai). 
Ae last mentioned having, in recent years, contributed fairly largely. The 
Report issued by the United Provinces and Oudh for 1898-9 aftlrmed the 
annual production to be 200,000 maimds. The cutting in these provinces is said 
to commence at the end of October. That supply is very largely made use of in 
cordage. 


ISINGLASS, GELATINE, GLUE AND GELOSE.— There 
are commonly said to he five classes of Cements : — (a) Calcareous 
(pp. 713-4) ; (6) Gelatinous (animal, p. 543) ; (c) Glutinous (vegetable, p. 
293) ; (d) Eesinous (see Tachardia lacea, p. 1063) ; and (e) Mixed'Materials, 
non-resinous. With the first mentioned lime is essential, and they are 
collectively designated Mortars. Gelatine is prepared from animal flesh, 
bones, skins, hoofs and horns. It is a purer article than glue, which is 
made, as a rule, from the parings of hides and the refuse of the tan-yard 
generally. A mixture of glue and shellac is often used in India, the lac 
peventing the penetration of moisture, which soften, s and renders ordinary 
glue often useless. There is no chemical difference between gelatine, 
glue and isinglass. The purer transparent forms are u.sed for culinary 
purposes. Fish-glue made from fish-bone ri iri lar^clv ciuploycd in India, 
^nd may be had all over the country, but no information exists as to 
the centres of production or the methods ot manufacture. Edible Swallows’ 
5ests mav be described as Indian gelatine (see Birds, p. 138), Gelose is 
prepared from several Alga,, designated in India as agar-agar, and in Euro- 
pean commerce as China Mo.ss. The be.st-kiiovvn example is Orarilai-hi 
irhenoiden iv.. 174-5). Numerous glutinous cements and 

Pastes are in use in India, the commonest of all being made with the water 
uptained on boiling rice. [Cf. Glue ; — Hoev, Monog. Trade and Manuf, 

• 2^otter and Firth. Tlieorg a)id Practice of Hygiene. 1896, 
L: Journ. Soc. Chem. hidi/st., 1904, xxiii., 1189-92; Isixgl.iss : — Day, 

' '’u Fish and Fi.sheri€s of Ind. and Burma, app. cxl.-cxlv.] 


IVORY AND THE MANUFACTURES THEREFROM 

irdwood. Ind. Art. Indust., 1880, ii., 218: Mukharji, Art Manuf. Ind., 
^"^88, 148-50 ; Watt, Ind. Art at Delhi. 1903, 170-93. 
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THE ELEPHANT 

ELEPfiAST . — Xo account of Ivory would be complete without some mention 
of the Elephant. In the Dictionary will be fotmd a fairly detailed account 
of the Indian species. From the most ancient classic times this sagacious 
and most useful animal has been known, and the methods of capturing and 
taming it can hardly have been changed materially for the past two thousand 
years. The Hindu god Ganeska (son of Siva) is represented with an elephant’s 
head on the body of a man. In the Rig Veda the elephant is the animal 
\\T.th a hand, and in the Atharvan he is the mightiest of animals. In the wars 
of the Ramayana and the Mahabharata, elephant corps were employed and 
Indra’s Vahan is the elephant Airavat. According to ^Momer Williams {Buddhism, 
23-4, S4, 525), the elephant is with the Buddhists the most sacred of animals. 
Among European WTiters, Megasthenes (300 b.c.), Strabo (25 b.c.), Arrian 
{Indika, 150 a.d. ; ed. McCrimlle, 213) and .-Elian (250 a.d.) give full par- 
ticulars regarding the manner of hunting and capturing the elephant, the degree 
of its domestication and its use in warfare. Strabo (xv., 1, 41-3, 704-7) gives a 
chapter on the kheddahs that might be read as an abridgment of Sanderson’s 
corresponding chapter in Thirteen Years Among the Wild Beasts of India. The 
African elephant appears to have similarly been tamed, and the Carthaginians 
employed them as fighting animals. The inscription at Adule (recorded by 
Cosmas, 545 a.d.) alludes to this special use. [Cf. Vincent, Periplus, app., 56.J 
During the ascendency of the Roman Empire, elephants became quite common 
in Europe ; but they ultimately disappeared, and for several centuries seem 
to have been altogether forgotten, and what is most significant, the African 
elephant, since the fall of Carthage, has hardly since been in such a complete 
state of domestication. 

Passing over a gap of se\-eral centuries, little is said even of the Indian ele- 
phant. till Abd-er-Razzak (A’’arr. of Journ. in Ind.. 1442, in India in I5th Century, 
(Major, transl.), 27, 30) described tlie elephants owned by the King of Vijayanagar 
near Bellary, and the method of capturing and taming them then prevalent. 
Nicolo Conti, speaking of Ava {Travels in the East, in India in \bth Century, 
11-2, 37). alludes to the white elephant owned by the king. Athanasius Nikitin 
{Travels in India in loth Century, 12) discusses the elephants seen by him. 
Varthema {Travels, 1510 (ed. Hakl. Soc.), 125-31) gives a most graphic account 
of the city of Vijayanagar and \'ivities the ruined elephant stables, which m 
their desolation are to-day objects of special inspection by the curious. ^ Garcia 
de Orta published at Goa the first edition of the Colloquies (1563,^ xxi.), and 
in that work we are given the Arabic name fH, the Deccan name ati, the Kan* 
arese aceti, the Malabar aue, and the Ethiopian ytemho. Mention is made of the 
large amount of African ivory annually imported into Cambay, and of the ex- 
istence of wild elephants in Orissa, Bengal, Patna, Pegu, Martaban. Ceylon and 
Siam. This is followed by Acosta {Tract, de las Drogas, 1578, 417-48). who 
gives for the time when produced two admirable plates showing the wild and 
tame elephant with its war howdah. In the Voyage of Linschoten, some 
additional useful facts are told of Indian elephants. Baber {Memoirs, 15j.o 
(Leyden and Erskine, transl.), 315-6) enumerates and briefly describes the 
animals and plants seen by him in India which he regarded as peculiar to that 
country, and assigns the first place to the elephant, Avhich he speaks of as 
dant in parts of the country where, during the memory of living man, no wu 
elephants have been known. Abul Eazl {Ain-i-Akbari, 1590 (Biochmann, tra^k)- 
117, etc.) details the particulars of the Emperor’s elephant stables, and of ^ 
rearing of that animal under domestication. Barbosa {Coasts East Africa a 
Malabar (ed. Hakl. Soc.), 167-8) furnishes an account of how elephants 
caught in Ceylon and exported to India, Subsequent to the dates ’ 

many European authors have contributed to the stock of present-day knowie ^ 
regarding this most useful animal. [Cf. Pvrard, Voy. E, Ind., etc., IbOI (e • 
Hakl. Soc.), ii., 343-6 ; Clusius, Hist, ExolPL, 1605, 166. 260; Terry, 

Ind., 1622 (ed. 1777), 134 (gives a, long and most interesting .q 

domestication and uses of the elephant in India); Mandelslo. Travel^^ i ^^ 1 "- 
Oleanus, Hist. iMuscovy, etc , 51 ; Tavernier, Travels Ind., 1676, ii-t l^b „ * ’ 
Thevenot, Travels in Levant, Indostan, etc,, 1687. pt. iii., 4.5 ; Ovington, 
Snrati, 1689, 191-4 ; Fryer, New Acc. E. Ind. and Pers., 1672-81, 35, 96, - » 

MUburn, Or. Comm., 1813, i.. 63 ; etc., etc. For recent w’orks consult t « 

in the D.E.P., iii., 208-9; also Journ. Bomb. Nat. Hist. Soc., 1895-7, x., ’ 

The Elephant in Burma, 1897-8, xi., 322-6, 335; 1903, xiv., 151-5 ; Jaram , 
Elephant Shooting, xiv., 160-2 ; Blanford, Fa. Br. Ind. {Mammalia), 463-i-J 
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Distribution. — The elephant frequents the forest-clad portions of 
India and Ceylon from about Dehra Dun in the north along the foot of 
the Himalaya to Assam, Chittagong, Burma, Siam and Cochin-China, 
also in the forests of the Deccan, the Western Ghats, Mvsore and South 
India, As a rule the elephant does not ascend much above 5,000 feet, but in 
Manipur and the Naga hills (Japvo) it has been met with at close on 8,000 
feet. The chief centres of capture are in Assam (Garo hills more especially), 
in Mysore and Ceylon, It is generally affirmed that while all the Indian 
elephants constitute but one species — apart from that of Africa — there 
are several very distinct races such as those of Nepal, Assam, Burma and 
Mysore, The Nepal animal is small and especially adapted for life in a 
hilly country ; the Shan elephant is tall, massive and handsome, but like 
the Ceylon race is often tuskless. Those of Burma and Chittagong are 
small and well suited for hilly countries, while the Assam animal is large 
and massive, hence better adapted for hunting purposes. The Natives 
classify the recognised races into Icumeriak, the royal or princely, the 
thoroughbred ; mirga, a tightly built and long-legged, arched-backed 
animal, suggestive of the deer mirga ; and dwasdla, the intermediate of 
the two former and the ordinary domestic or working elephant, the mirga 
being used in quick marching. 

In India the animal is caught purely and simply for domestic purposes 
and is never (as in Africa) ruthlessly destroyed on account of its ivory. 
It is now captured exclusively by the Ikeddah system, and never by the 
cruel methods in pits, etc., formerly pursued. But there seem indica- 
tions that, far from being exterminated, the Indian elephant is increasing 
in a higher ratio than the captures, and that the time may come when 
It may be necessary to keep the multiplication under control, so as to 
protect the cultivation of the tracts adjacent to the forests. 

The chief Indian mart where elephants are offered for sale appears to 
be Sonepoor, near Patna, the mela there held being some time in October 
or November. An elephant costs about £40 to capture, and may bo sold 
for £1.50. A full-grown elephant will weigh from 3 to 3.V tons, and stand 
from to feet at the shoulders. It is an adult at twentv-tive years 
(but a calf may be obtained at thirteen to sixteen years), and its full age is 
120 years. The onlv pace of the elephant is the walk, capable of being 
increased to a fast shuffle of about fifteen miles an hour, but for short 
distances only ; it can neither trot, canter nor gallop. It cannot jump, 
can never have all four feet off the ground at one time, and hence a trench 
I feet wide is to it impassable, though the step of a full-grown animal is 
bj feet. The elephant will eat 600 to 7(X) lb. of green fodder, but is usually 
iffider-fed, getting 2-50 to 400 lb., and is fed mainly' on leaves and 
oughs of trees. Most of its ailments proceed from unsuitable or 
insufficient food. 


IVORY {ELEPHANT’S TOOTH). — Mention has been made of the 
act that the Ceylon elephant has frequentlv no tusks. In India a tusk- 
ess male is called a mukna. The tusks of the Asiatic animal are con- 
siderably less valuable than the African. As a rule, the nearer the equator, 
he larger, finer and more expensive the ivorv : but there are in addition 
local manifestations. African ivorv is closer in grain and not so 
lable to tirrn yellow nor to warp and split as the Indian ; moreover, the 
i^ory of the east coast of Africa is superior to that of the west. By 
dead ivory ” is meant ivorv that has been found on the siround or 
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stored for a considerable time, until it has lost the oil or gelatine that 
gives elasticity to " green ivory.” All the finer and more expensive ivory 
carvings are, as a rule, done on the best African ivory ; and even in inla}’ing, 
the hair lines are invariably in the bluish- white African article, the larger 
patches being in the dull chalky Indian quality. For the miscroscopic 
structure of ivory, consult Hauausek (21icro. Tech. Prod. (Winton and 
Barber, traiisl.), 1907, -122-8). 

Perhaps one of the oldest samples of Indian ivory on record is that 
mentioned bv Stein {A7icient Khotan, 1907, 209, 222, pi. xlviii). This wm 
found in the Khotan oasis and dates from about the 8th century. As a 
curiosity, it mav be mentioned that in the armouries of the Indian princes a 
large number of daggers will be found, the hafts of which are made of fossil 
or of walrus ivories. Some of these weapons have often histories that carry 
them back for one or more centuries ; hence the traffic in conveying these 


special forms of ivory from Siberia or even from Greenland to India, mostly 
by tedious land routes, must have existed long anterior to the present 
methods and channels of commerce. For the microscopic appearances of 
the various fossil and other ivories, confer with Hanausek {l.c. 426-9). 

Centres of Ivory Carving, etc . — There are four localities in India 
and one in Burma that may be spoken of as speciallv noted for their 
artistic ivories. These are Delhi in the Panjab, Murshidabad in Bengal 
Mysore and Travaiicore in Madras, and Moulmein in Burma. Here and 
there all over the country ivory carving and ivory turnery are met with, 
but the five localities named produce by far the best work. The chief 
artistic workers in India are Hindus. 

Ivory Turnery, though less artistic, is even more widespread than 
carving ; in fact, most towns have a few workers of this class. Small 
articles are made by them, such as bracelets (bangles), chessmen, aiitmiony 
boxes, etc, etc. Some of the better known localities are Agra, Am ar, 
Bikanir, Jodhpur (more especially Pali), Amritsar, Ludhiana, Patiala, 
Tippera, Tirupati, Godavari, etc. With the Sikh the use of a comb is 
almost a religious observance. It is no wonder, therefore, that in AiMitsar 
and other towns of the Panjab, ivory combs of great beauty are ' 

Here and there fabulous sums are expended on special chairs, noi a ^ 
and thrones made of ivory, or rather veneered with ivory ; so also in ® 
purchase of mats and fans woven by threads cut from the tusk. Don 
mats are often made at Delhi, Bharatpur, Murshidabad. Tippera, etc. 

Ivory Inlaying. — In many parts of India wood is inlaid with "or}, 
but there are three localities that are specially noted for the superiori 
of this class of work. These are Mv.sore in South India, Hosluarp 
in the Punjab, and Monghyr in Bengal. Bone is sometimes used as an 
inferior sub.stitute for ivorv in inlaving. 


Trade in Ivory. 


The KXPours oi Ivory (raw and rnanufactm^^ 
from India appear to have been declining for some vears past. In ' i 
they were valued at R.s. oo.o82 ; in 1886-7 at Rs. 48,311 ; in_ _ . ' 

at Rs.60.5Ul; but for the vears 1901-7 have been •_ 

1901-2; Rs. 27,827 in 1902-3 ; Rs. 26,795 in 1903-4; Rs. 2b,9ob i 
1904-5 ; Rs. 44,655 in 1905-6 ; and Rs. 49,583 in 1906-7. The 
on the other hand, seem to fluctuate very greatly, but on the w 
the supply of raw ivory seems to be declining and 

crea.'!ing. Thus the raw and manufactured ivorv imported iii 18' 

valued at Rs. 24,55,637 (raw accounting for Rs. 24,15,514) ; m 
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the figures were Es. 28,81,190 raw and. Rs. 1,46,762 manufactured : ten 
years later (1896-7) the total of both kinds was only Rs. 23,19,229; and 
ill 1903-4 the figures returned were raw ivory Rs. 18,20,766 and manu- 
factured Rs. 2,35,809 ; in 1905-6, raw Rs. 14.52,379. and manufactured 
Rs. 2,41,699; and in 1906-7, raw Rs. 12,71,754, and manufactured 
Es. 2,24,984. 

Thus India is by no means self-supporting in the matter of ivorv, but, 
as shown above, it has for several centuries procured large supplies from 
Africa. In Indian commerce ivory is spoken of as “ elephant’s tooth,"’ 
but a second substance is called “ fish tooth.” This is of a dirtv oily xooth. 
yellow colour, with the texture looking as if cry'stallised into patches. The 
significance of being called in everv language of India by the same name 
is suggestive of a foreign origin. It is, as already cx])laiiirtd, higlilv valued 
for sword and dagger hafts, and is more e.xtensively so used than ordinarv 
ivory. It would appear to be mainly if not entirelv the so-called fossil 
ivory of Siberia — the ivory of the mammoth — a .substance that has lain 
for countless ages in the frostbound drifts of Liakoff and New Siberia. 

It is also just possible that a fair proportion of the macMd-ka-dant of India 
is hippopotamus or even walrus ivory, the latter, along with fossil ivmry, 
having found its way to India across the land frontier. In fact, from the 
antiquity of the daggers, etc, with fish-tooth hafts, it seems highly' probable 
that the traffic in the commodity mentioned was a very ancient one — alone 
destroyed by the growth of fire-arms. 

[Ct. Monographs. Ivory Carving ■ — Dutt, Bengal, 1901 : Stubbs, U. Prov., 

1900; Ellis, pi., 1900; Burns, Bombay, 1900; Donald, Assam, 1900: Thurston, 

Madras, 1901 ; Pratt, Burma, 1901; Maskell, Cantor Lcct. on Ivory,, m Journ 
Soc. ArtSf ,X'ov. 2, 1906, hv., 1127-42 et seq. ; Journ. Ind. Art (many passages).] 


J 


JATROPHA, Lhiii. : FI. Br. Ind., v., 382-4 ; Gamble, Man. Ind. 
Tmhs., 1902, 612-3 : Talbot, List. Trees, etc., 1902, 309-10; Prain, Beng, 
Llanis, 1903, ii., 941; Brandis, Ind, Trees, 1906, 576; Ecphorbiace.e. 
A genus of woody plants, chiefly natives of America. Four species are 
indigenous to India and three others i)aturali.sed or cultivated. 

4. Curcas, Lmn : Rec. Bot. Burv. hid., in., HU. 27."). The Phy»u' Xiit, hny- 
ti^rtnda, safed arand, rattanjot, inagaVif'randa. kaat-mnunak. thinhaw-kyvtfoi, etc. 
An evergreen shrub, indigenous to Ainenra. but CMiUivated m nmst parts of India. 

Oarcia de Orta {1563, Coll., xviii ) describes certain seeds which lie calls 
^urcas, but it is perhaps doubtful if he refers t«» the seeds of the present species. 
K/. Ball, Rev. of Oarda de Orta m Proc. Roy. Ir. Acac/., ser, 3, 1H89-91, i., 40.5.] 
Bejiie regards the milk of this plant as possessing "the exclusive property" 
p oxydating silver." When dried in the sun the juice forms a reddish brown, 
Tittle Substance like shellac or kino, and is also stateil to dye linen black. The 
^ds yield about 3i) per cent, of a pale yellow oil, incorrectly knowai as CrtUon 
n, which is used for burning, in medicine as a purgative and emetic, and as an 
ppiication m cutaneous diseases. It has also been recoiurnended as a substitute 
cr olive oil, in dressing of woollen chiths, and as a good drymg oil. Numerous 
of poisoning are on record through eatinu the entire seed, though used by the 
' as a purgative. Gamble state^, tliat m i[a<lra3 the fruit i'. sorl 1 etune^ 

ieeted and sold, and in Assam the leaves are occasionally used to feed the en 
Kwonn, when cither leaves are nut available. \Cf. Heyms Tracts on Ind., 
y f o' Ind.. 1893, iii.. 274 ; Xicholl', Textkook Trap. A>jri., 

.“95; Henry. Econ. Bot. China. ih93, 61: Ivirtikar. Puisor. PL Bomb., 
59 ; Waring, Bazar Mtd., 1897, 124—5; Woodnuv. Card, in Ind., 1899, 
Firminger, Alan. Card. Inti. (ed. Caiiieron), 1904, 417.] 
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Bottle Gourd 

J. glanduiifera, Roxb , Idl-hherenda, undarhihi, addalai, dundigapuy etc. A 
small shrub common throughout the hotter damp tracts of India, often grown as 
Dve. a hedge. Reputed to produce a green dye. The seeds afford a light yellow 

fluid oil, which has for long been used as an external application in rheumatism 
Medicine. and paralytic affections, but is seldom administered internally, though spoken 

of as a purgative. [Cf. Pharmacog. Ind.^ 1892, iii., 272-3.] 

D.E.P., JUGLANS REGIA, TJhh. : FI Br, Ind., v., 595 ; Gamble, Man. 

iv., 549-52. Ind. Timbs., 662-3 ; Brandis, Ind. Trees^ 619-20 ; Juglande^, The 
Walnut. Walnut Tree, akkrot, dkhor, kahsJiing^ kol, dun, uqhz, thitcha, A large 
deciduous tree of the Himalayan forests from Afghanistan to Bhutan 
at 3,000 to 10,000 feet, and the hills of Upper Burma ; also cultivated on 
the Himalaya, the Khasia hills, and occasionally in gardens on other 
temperate tracts. 

The utilisation of the walnut and, accordingly, its cultivation in India date 
Timber. from very remote times. Its chief value lies in its timber. The most important 

use of the wood is for gunstocks, and as the European supply is becoming ex- 
hausted, Gamble points out that it is a matter for serious consideration whether 
the tree should not be more extensively and systematically cultivated in India. 
In Kashmir and througliout the Panjab it is used for ornamental carving, turnery 
and fancy work. The average weight is about 44 lb. per cubic foot. The huge 
Eurrs. warts or “ biurs ” growing on the stem are also exceedingly valuable, the wood 

of which is prized by cabinet-makers for veneer work. It is said that a good 
burr may be valued at about 20^. per cubic foot. These burrs have at times 
been largely exported from Kashmir to France, and Lawrence ( Valley of Kash- 
mir, 1893, 352-4) mentions that in one year countless numbers of trees were 
destroyed by cutting out the burrs, for which a large demand then existed. 
The bark is employed as a Dyk and Medicine and is exported to the plains, where 
Medicine. it is used for cleaning the teeth. The fruit, which ripens in July to September, 

is an important article of food in Kashmir and the Xorth-West Himalaya generally 
and is largely exported to the plains. The kernel yields a good description of 
Oil. oil, while the rind is employed for tanning and dyeing. Lastly, the twigs and 

leaves are utilised as Fodder. [Cf. Moorcroft, Travels HimaL, 1841. ii., 
145-50 ; Bentham, Rev. of Targioni-Tozzetti in Journ. Hort. Soc., 1835, ix., 166 ; 
De C&iidol[e,Orig.Cult. Plants, 1884, 425-7 ; Ind. For, 1892, xviii., 383-5; 1896, 
xxii., 48; Henry, Econ. Bot. China, 1893, 48; Agri. Ledg., 1902, No. 1, 54; 
For. Admin. Repts.'[ 


L 

LAGEN ARIA VULGARIS, FI. Br. Ind., ii., 613; 

Duthie and Fuller, Field and Garden Crops, 1883, ii., 48-9, t. slviii , 
Duthie, FI. Upper Gang. Plain, 1903, 36.5-6 ; Cooke, FI. Pres. Bomb., 1903, i., 
.546-7; Prain, Beng. Plants, 1903, i., 519; Cucurbitace^. The kaddu, 
lauki, tumri, kodu, tikta Ida. tumba, irdo, kunddnuga, etc. A climbing plant 
found wild in India, the Moluccas and Abyssinia. As a result of cultivation 
the fruit assumes many different forms, "the best known of which are the 
Pilgrim's Gourd, the Bottle Gourd, the Trumpet Gourd, and the Calabash. 

This plant is extensively grown in many parts of India for its Fbutt an 
succeeds best on heavily manured soil. Sowdng may take place as early 
February or as late as July, but for rainy-season crops two sowings are m® 
the first in April, the second in June. It is best to sow the seed where the P 
are to grow, and about six feet should be left between each. The culti'va ^ 
forms are all eaten both by Europeans and Natives. By the former, the frm 
boiled when young and used as a vegetable marrow; by the latter it is 
cooked in curry, or the pulp is eaten with vinegar or mixed with nee. The 
shell of the bottle-shaped gourd is used by the Natives for holding ivater 
oil bottles, -while the small wild form, tumri, is used for making the 
instrument, the sitar, and the w'ind instrument, bin. The seeds yield a c * 
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limpid Oil which is medicinal. The pulp of both the wild and the cultivated 
forms, as also the leaves, are purgative. [C/. Asa Gray, Scieni. Papers, 1889, i., 
330-2; Basu, Agri. Lokardaga, 1890, pt, 1, 78-9: Pharmacog. Ind., ii., 67-8; 
GoUan, /nd. Veg. Gard.. 1892, 116 ; Banerjei, Ajri. Ciitfacfr, 1893, 115 ; Woodrow, 
Gard.in Ind., 1890, 331 ; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 168-9.] 


LAGERSTRCEMIA, JJnn. : FI. Br. Ind., ii., 575-8 ; Gamble, 
Man. Ind. Timhs., 371-6 ; Talbot, List Trees, etc., 1902, 175-6 ; Cooke, 
FI. Pres. Bomb., 1903, i., 512—1 ; Brandis, Ind. Trees, 337—10 ; Lyth- 
EACE^. A genus of trees or shrubs containing 18 species — natives of 
South-East Asia. Burma may be spoken of as the centre of the genus. 

L. Flos-Reginae, Setz ; Rec. Bot. Surr. Ind., iii.. 213. The jarul, ajhar, taman, 
kadali, adamboe, eikmwe, pyinma, etc. “ The chief timber-tree of Assam, 
Eastern Bengal and Chittagong, and one of the most important trees of Burma.” 
It also occurs in Chota Nagpur, the Circars and the west coast from the South 
Koakan southwards. It is commonly cultivated as an avenue tree. Is chiefly 
found along river-banks and on low swampy ground, but occurs only sporadically. 

No special care is taken to propagate the plant. It is ready to be felled 
when thirty to fifty years of age. The timber is used for shipbuilding, boats 
and canoes ; for construction of carts, etc. It has also been employed for gun- 
carriages and was recommended for gunstocks, but the report on the experiments 
so far made has been unfavourable. In South India it is used for building and 
in Ceylon for casks. It is said to be very durable under water, but to decay 
soon when under ground. Hope (Jarul Timber, Ind. For.. 1885, xi., 373-6), 
however, condemns the wood as not being durable and as being too readily 
attacked by white ants, but Gamble remarks that it is not quite certain the 
wood Hope refers to was in reality that of this tree. The average weight 
varies from about 40 to 45 lb. per cubic foot. .4. report is given by Unwin 
(in Imp. Inst. Tech. Repts., 29'2-3; also in Agri. Ledg., 1897, No. 9, 181-3) on 
various mechanical tests made on a block of this timber. He gives the 
following results: — weight, 41'77 lb. per cubic foot; resistance to shearing 
along the fibres, 832'4 lb, per sq. inch ; coefficient of transverse strength, 5-22 
tons per sq. inch ; coefficient of elasticity, 544' 1 tons per sq. inch ; crushing 
strength, 2’702 tons per sq. inch. 

There appear.s to be no trade in this timber carried on in the provinces of 
India, except Assam. Of the Garo hills it is said that all the timber removed 
IS exported to Bengal, and that the price of a standing tree is Rs. 6. In Cachar 
about 20,000 cubic feet are exported yearly to various places in. the Sylhet 
district, and the price averages Rs. 1-2 per cubic foot. \Cf, Unwin, in Ind. 
^or., 1898, xxiv., 89—91 ; Woodrow, Gard. in Ind., 1899, 318 ; Agr/. Lcdg.^ 1902, 
^0. 1, 43.] 

L- parviflora, ffoxb Duthie, V pper Gang. Plain, 1903, 3."3 : Rec. Rot. Surv. 

1904, hi., 59. The hdkli, sida, dhanra^ nana, honddrn. ckenangi, tsaynhelai, zaung 
oate, etc. A large deciduous tree common almost all over India, except in very dry 
regions. It is of considerable economic importance since the timber is in demand 

general purposes such as house-posts, beams and rafters, door and window 
uames, agricultural implements, carts and boats. It also yields a good charcoal, 
fhe average weight is about 53 lb. per cubic foot. The bark has been employed 
tanning and as a black colouring agent. It also yields a fibre used in Chota 
-Nagpur for ropes, and the gum is said to be sweet and edible. The tree is one 
those on which the taaar silkworm is reared. 


Lard and tallow. — The rendered fat of the pig forms the 
Valuable commercial product Lard. A similar substance prepared from 
cattle and sheep is Tallow (see Live Stock, p. 754 ; also Oils, pp. 813-4, 819). 
^pace cannot be afforded to deal with these substances separately. Spealdng 
of lard, the best is the so-called Leaf Lard. This is derived from the fat 
•grounding the kidneys, and from the flaky layers below the skin. In 
European trade two other qualities are prepared from the softer and more 
fusible parts of the fat, and are known as second and third quality lard. 

Lard . — The following information regarding the manufacture in Calcutta 
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is coramuiiicatcd by Zvir. I. H. Burkill, from information derived from 
Mr. S. Francis, superintendent of the pig slaughterhouse, Calcutta. 
Formerlv lard vas made by three large firms and several small houses, 
but lard-rendering is now carried on by a few small Native concerns only, 
and these are situated round the municipal pig slaughterhouse. With the 
disappearance of large and responsible firms, the equality of the lard has 
degenerated. The manufacture goes on all the year, but the beginning of the 
hot weather is the busiest season, becau.se then most pigs are brought in. 
Two kinds of pig are slaughtered ; one, bred in Calcutta, is called the 
“ China-pig ” ; the other, driven in from the villages of Bengal, is called the 
“ country pig.” The former is white, the latter black. The animals are 
slaughterecl in the early hours of the morning and lard-rendering begins in 
the forenoon. The rendering house consists of a small room and a larger 
godown, where the lard is cooled and stored. The rendering is done in an iron 
pan about two feet across and eight inches deep, placed over a slow fire. 
Scraps of fat of all shapes, but none weighing more than three or four ounces, 
are washed in water for about two hours and then heaped up in the pan to 
above the level of the rim. When the lard is thoroughly melted it is 
poured out of the pan through a double thickness of cotton-muslin into 
an earthenware vessel, where it stands to set. Several times a day during 
setting it is stirred seiitly for about half an hour. The time taken in 
setting varies with the nature of the animal from which the fat has been 
obtained. Lard from the " China pig ” takes about two days to set, that 
from the " country pig ” a much less time, and the lard is of better quality. 
Lard thus manufactured will keep for about two months only, but formerly 
for a much longer time — a circumstance due apparently to the fact that 
fat of the freshest and best quality is not always used. 

The best quality of lard is much used in cooking and in prepanng 
ointments, etc., the second in the manufacture of lard oil, the third as a 
low-grade oil in soap-making. The oil is manufactured by exposing the 
lard in woollen bags between wickerwork to a pressure of about ten cirt. a 
square inch in the cold for about eighteen hours. The oleine thus obtained 
is pure, colourless and limpid. It is employed as an adulterant for olive 
oil in France, and for sperm oil in the Eastern States of America. It is 
also esteemed as a lubricant and is used for illuminating. In Medicine, 
lard has long held the principal place as a medium for the exhibition 
of other substances, as ointments, etc. As an external application i 
posse.s.scs emollient properties, and is extensively employed in extern 
inflammations, bruises, sprains, and in various skin eruptions. 

Tallow, as already stated, is prepared from beef or mutton and goa 
fat, or a mixture of these. It is a harder and less fusible fat than lar • 
The rendered tallow is refined by boiling with water ; is often bleached y 
means of nitric acid, and employed as a lubricant and for soap and can e 
making. When intended to make moulded tallow-candles, the 
mutton suet can alone be used, but for ” dips ” the refuse from the mou e 
candles or the theai>est tallow (a mixture of all animal fats) mac be eni 
ployed, Hoev (Monoj. Trade and Mannf. A. /»(/., 174) speaks of the ran e 
makers of Lucknow using charh'i (fat), but though he deals most minu e i 
with the industries of that citv, he makes no reference to the lar anc^ 
tallow manufactures. Bo again, speaking of soap manufactures, he s a es 
that charhi (bullock and biifialo fat and tel, either castor or hnsee 
employed. 
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Trade in Lard and Tallow. — The foreign traffic in Lard appears to Trade : 

, be declining. The JCXPi/RI’s in 1876-7 were valued at Rs. 3,22,825 ; in Lard. 

! 1886-7, Rs. 1,93.823 ; in 1896-7, Rs. 67,900 ; and for the past five vears 

i they have been 1902-3, Rs. 52.810 : 1903-4, Rs. 30,526 ; 1904-5, 

. Rs. 16,500 ; 190.3-6, Rs. 18,750; and 1906-7, Rs. 15,747. Corresponding 

with this change in the traffic, the imports may be said to manifest an imports, 
expansion : in 1899 they were valued at Rs. 26,932 : in 1900-1 at Rs. 

47,058 ; and for the past five years have been ; — 1902-3, Rs. 61.462 ; 1903-4, 

Rs. 70,610 ; 1904-5, Rs. 55.454 ; 190.5-6, Rs. 59,-536 ; and 1906-7, Rs. 92,370. 

The traffic in Tallow corresponding to the lard just given was as follows ; Tallow. 

— EXPORTS were in 1876-7 valued at Rs. 31,234 ; 1886-7, Rs. 54.097 ; Exports. 
1896-7, Rs. 95,574 ; and during the five vears ending 1906-7 were valued 
at Rs. 1,70,721, Rs. 2.17.828, Rs. 1..30,999, Rs. 1,11,255, and Rs. 80,404. 

Thus it may be said this export traffic is, on the whole, an expansion. The 
IMPORTS in 1876-7 were valued at Rs. 62,671, and for the past seven imports, 
years have been: — 1900-1. Rs. 3,46,570; 1901-2, Rs. 5,51.976 ; 1902-3, 

Rs. 3,84,402 ; 1903-4, Rs. 5,93,127 ; 1904-5, Rs. 6,80,054 ; 1905-6, 

Rs. 8,16,705; and 1906-7, Rs. 9,14,834. 

Nearly the whole of the Lard e.xported from India goes from Bengal Bengal, 
to Mauritius. Formerly a fair amount was consigned to Reunion and to 
the Straits Settlements, but for some years past both these countries 
have discontinued their demands. India, as shown above, imports lard, 
and by far the major supply comes from the Straits, and recently from 
China (Hongkong), but Burma may be described as the receiffing province. Bunm Demini. 
Of the total imports in 1903-4, viz. 316,111 lb. (the largest quantity for 
the past five years), valued at Rs. 70,610, Burma alone took 303,727 lb., 
valued at Rs. 65,203. The returns of the coastwise traffic do not show 
lard separately from " Other Provisions,” so that it is not possible to 
discover to what extent Bengal or the other provinces of India are com- 
peting with the Straits for a share in the Burmese market. 

Speaking of the traffic in Tallow, it is curious that while Bengal is 
the province most concerned in lard, the tallow traffic is concentrated 
chiefly in Bombay. The foreign Exports in 1906-7 were 4,133 cwt., Bombay, 
valued at Rs. 80,404, of which Boinbav e.xported 3,517 cwt., valued at 
Rs. 69,601. Of the receiving countries, Arabia seem.s to manifest the 
, most constant demand, taking 2,260 cwt. out of the total. Imports. — A 
curious feature of the tallow traffic mav now be mentioned, namely 
that Bombay, followed bv Burma, takes by far the largest share of 
the foreign supply. During 1906-7 India imported tallow to the extent Larje imports, 
cf 36,837 cM-t., valued at Rs. 9,14,8.34, and of these amounts Bombay 
took 2.3,325 cwt., Burma 6,433 cwt. The countries of supply were the 
t-nited Kingdom, 19,604 cwt., and Belgium, 6,288 cwt. There is no 
nieiition of re-exports, so that India would appear to be by no means 
self-supporting in its lard and tallow supplies. [C/. Hurst, Lnbric. Oils. 

eic., 1896, 180 ; also Soaps, 1898, 119-20 : BhTb, Food Compos. 
ci™ Anal., 1903, 310-6 ; Leach, Food Inspect, and Anal., 1905, 451-6;.] 

LATHYRUS SATIVUS, JAnn. : FI. Br. .Ind.. ii., 179-80 ; D.E.P., 
uthie and Fuller, Field and Garden Crops. 1883, ii., 15, t. 32 ; Church, JY’. 
^^-Grains of Ind., 132, t. 24 : Rec. Bot. Sure. Ind.. i., 41, 151 : ii., 48, vetcK 
• R ’ ’ Dtithie, FI. U pper Gang. Plain. 260 : Cooke. FI. Pres. 

j o»i6., 1903, i., 360 ; Legumixos.e. The Chickling- Vetch, Ichesdri, latri, 
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teora, tiura. churdl. lakh (or Idc), lakhori, Idng, etc. An annual herb which, 
according to De Candolle, is indigenous to the region that extends from 
the Caucasus to Northern India. 

Cultivation and Area, etc . — This vetch is cultivated throughout 
India as a cold-weather crop, and has the reputation of germinating on 
land too dry for other rabi crops. To this fact is largely due its value 
agriculturally. It can take the place of other crops when the October 
rain has failed, and as an article of food it is remarkably cheap. Statistics 
of actual cultivation are not available for the whole of India, so that a 
complete statement of the total area cannot be furnished. The following 
particulars of a few provinces are, however, instructive. In 1904-5 the 
Central Provinces had an area of 363,501 acres, chiefly in Nagpur 
(163,632 acres) and Chhattisgarh (152,046 acres) districts. BERARappears 
to have had 14,408 acres. Bombay (excluding Sind) 18,656 acres, mainly 
in Broach. Sind by itself had 232,070 acres, chiefly in Larkhana district 
(142,014 acres). The United Provinces do not appear to have published 
the area recently, but some few years ago the acreage devoted to the crop 
was said to have been 56,100 acres. No returns of any kind are available 
for Bengal, Assam, Burma, the Panjab, Rajputana and Central India, 
nor Madras. There is no evidence, however, that these provinces materi- 
ally affect the total Indian production. The two chief areas are the 
Central Pro\’inces and Sind. 

Tillage and Yield . — To give some conception of the methods of culti- 
vation, yield, etc., of this pulse, the admirable account given by Mollison 
(Textbook Ind. Agri., 1901, ii., 29 ; iii., 78-80) may be here drawn upon. 
Lang, he says, is almost invariably grown alone, though a slight admixture 
may be found in gram (deer nriefiniitn) fields. It thrives best on deep, 
retentive, black soils. In the Deccan it is chiefly a second crop in rice- 
fields, but in Gujarat it is the sole crop of the year. In Broach it is gener- 
ally raised on low-lying fields liable to be flooded by heavy rain, all fields 
which become waterlogged and too wet for cotton being commonly sown 
with long. Tillage operations begin by ploughing after the first fall of 
rain. If the rains are unfavourable for cotton, the field is kept for Ung 
and repeatedly harrowed during July, August and September. No manure 
is applied, but the ground is carefully prepared, since Idng grown on clean 
ground is a good preparation for cotton in the succeeding year. Sowing 
takes place in September or early in October, and the seed-rate vanes 
from 35 to 40 lb. per acre. The seed is dropped in the plough furrows 
in rows about a foot apart, and the surface levelled and pressed imme- 
diately after. No w-eeding is required, and the crop ripens in February 
about four and a half months after sowing. It is reaped before it w 
fully ripe, formed into small heaps in the field, and allowed to dry for 
a week. When drv it is threshed out under the feet of bullocks an 
winnowed in the ordinary way. The cost of cultivation is stated to e 
Rs. 13-12 per acre. In a well-grown crop the weight of pulse alrnost equa s 
the w'eight of fodder. From full average crops in Broach. Mollison foun 
the outturn of pulse to vary from 925 lb. to 1.068 lb. per acre, and of rod 
from 1,220 lb. to 1.405 lb. Lang is cultivated chiefly as a Fodder, 
as it is cheap and easily grown, it is considerably used as Food by 
poorer classes, principally in the form of bread, ddl, or porridge. 

Evil Repotatlon . — Much interest has been, for a century or more, 
directed to this pulse, on account of its evil reputation of causing pa 1 
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of the lower extremities, when eaten continuously for any length of time. But 
it might be said that the whole family of Legtjminos.se, much as we use them, are 
in some respects a suspicious family. A few years ago I gave attention to this 
particular pulse, and in consequence placed before the members of the Medical 
Congress of Calcutta (18ii4) the results of my inquiry. I then pointed out that 
it exists in two sizes, the smaller form being known in C'hhattisgarh as kikhvri rp . j,- ■ 
and the larger in Nagpur and Bhandara as lakh. The former is souui earlier than itaoas '***^”*'^'^ 
the latter. Its seeds are broadcasted over the flooded rice-tields (towards the 
close of the rains), while the latter is sown on rich black, dry soils, on land 
ordinarily devoted to wheat. The opinion seemed universal that while the 
lakhori or rice-field cultivation yielded a harmless seed, the lakh or wheat-field 
crop was very dangerous. There would appear to be no botanical character- 
istics to account for this remarkable difference. 

Speaking on the dangerous property of tliis pulse. Major A. Buchanan. I.M.S., 
who has given the subject much careful study (Lathyriam Rept., 1904. 25), says, 

“Continued growth of rice- land teora on rice land has produced a different race, 

At any rate it is easy as a rule to distinguish a heap of lakh from a heap of lakhori, Whcdt-lanj. 
but there might be a diftieiilty in distinguishing single seeds of the two kinds. Crops. 

The wheat-land teora or lakh is as a rule larger.” “ The weights of a hundred 
seeds of lakh varied between 245 and 110 grains, the weights of lakhori varied 
between 108 and 77 grains. The colour of the wheat-land teora is darker than 
the colour of the rice-land teora. The latter is called the j-ellow latri in Azam- 
garh.” In that district the people consider that the yellow iotri isnon-poisonous, 
and the people of Bhandara have for many years held the same opinion. For 
our present purpose it may, therefore, suffice to thus indicate the two crops met 
with in India. 


Properties of the Pulse . — Sir J. B. Fuller, while Commissioner of Jabbalpur, 
suggested that the greater care taken by the people of C’hhattisgarh in cooking Touo .tction, 
this grain might account for their partial immunity from toxic action. The 
grain, he explained, is in Raipur commonly parched before being ground, and 
the husk of the grain is, moreover, separated and not eaten. This causes a 
loss of 25 per cent, in the weight — a loss which those in poierty are naturally 
averse to sustaining. The Hour thus prepared is next baked into cakes (chapattis), 
or boiled with buttermilk into a paste known as mahera. This suggestion led lakes' 
to the supposition that the poison might consist of some volatile substance 
oxpelled by the dry heat, or that it resided in the husk. Sir. Cleveland sug- 
gested that tiura loses its poisonous qualities when eaten along with mahua (the 
sowers of BuxmiVi lati/uHa). So also many years ago Dr. Kinloch Kirk pointed 
^ that rice to be completely wholesome must be kept for some time. The . 

oest rices are three years old. Rice under-kept boils thick and becomes gummy, " 

sad is not wholesome. Hence it has been argued that the age of the lakh grain 
aiay similarly have sometliing to say to its poisonous property. 

Tha following chemical analysis of the pulse is giscn by Church (l.c., sujipl., 

-water 11-1, albuminoids 24-4, starch, etc. 55-3. oil I'-O, fibre 5-4, ash 2\S. ca^uoStioii 
Hie nutrient ratio is here 1 : 2'3 ami the nutrient value 82. 


Latbyrism . — Mention has already been made of the fact that it has for long gpeciu! 
aaen known that a form of paralysis, to wliieh the name Lathyriam has been Chardotcnstics. 
“pphed, is believed to result when this pulse is eaten continuously for some 
an^h of time. One peculiarity of the disease (in men) is that it affects adult 
tialTO chiefly (1 in 10). Another, that it is the lower extroiiuties that become 
paralysed. But similar results are produced when the pulse is given to horst-s, 
aattle, pigs. Investigations h.ave been conducted at the Imperial Institute with 
?^aw to ascertain the nature of the poison, but the results so far attained have 
oeen entirely negative. The poisonous property, we are assimed, is not due 
m been supposed) to a volatile alkaloid that might be dissipated by superior 
“lethods of cooking, nor to any ordinary chemical poison. Dunstan has very 
Properly pointed out that it is by no means certain that the seeds sent to Biiropo 
M exaniination were actually those of the pjoisonous sort. But it may have 
J^cn mferred from the observations already made that we have no simple met hod Promd. 

y which to ascertain when the seeds are or are not poisonous, ami can but 
procure supplies from localities where the paralysis mentioned prevails. In no 
^tance does the poison exist m siicli abundance as to give immediate mdicatiun 
presence. It is only after protracted consumption that the paralysis 
Ppears. In fact there would even seem grounds for euspeetimi that the plant 
only be intermittently poisonous, so tliat no particular race or crop could bo 
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pointed out as the poisonous seed. The subject has been approached at the 
instance of the Imperial Institute from another point of view, namely investiga- 
tions to ascertain if the pulse possesses a poisonous fungal parasite that could 
account for the toxic action. Prof. Percival. of the Wye Agricultural College, 
failed to discover any such fungus. 

Recently the disesvse has been very prev'alent in the Central Provinces, and 
a census showed that the number of people more or less paralysed was over 
7,600. In view of this fact Major Bu^dianan was put on special duty to inquire 
into the cause of the spread of lathyrism. and to endeavour to find means for 
its prevention. The results of his investigations are embodied in a bulky report 
{to which reference lias already been made). He gives the following general 
summary : — “ It has been shown that lathyrism is due to the consumption of 
M.afinjyttti ; that the disease, when it occurs in big epidemics, follow’S famine or 
scarcity ; that it is chiefly confined to wheat-growing areas ; that failure in 
wheat IS an important factor in the causation ; that the disease is chiefly found 
among the poor, and that debt is an important factor in the causation. Under 
certain circumstances is a good article of diet, and it is only when the 

proportion reaches or exceeds one-half of the whole ration that paralysis is likely 
to occur.” On the other hand. Dr. A. O. Hendley {Brit. Med. Joiirn., 1903, ii., 
707-9), after discussing fully this subject, arrives at the conclusion that 
whilst it may possibly cause paralysis by itself, ordinarily only 
predisposes to it, that it makes the subject ready or ripe for the attack of 
paralysis, but that e.xposure to severe wet and cold is required actually to excite 
the sudden seizure.” “ The attack occurs after an unusually thorough wetting 
whilst plougliing, watching crops at night or other field work that ordinarily falls 
to man's lot and not woman’s.” 

Trade. — No particulars can be furnisbed of the trade in this pulse. 
It is knotvn to be occasionally exported. Some few years ago a sample 
of what was called ” mutar, or Indian Grey Peas ” was shown to me by a 
Glasgow corn-merchant. I pointed out that while this pulse was oc- 
sionally called mattar^ the true mattar of India was the Grey or Field Pea. 
It is, therefore, most important that the present pulse should not be con- 
fused with the grey pea of India, which is as harmless and useful as the grey 
pea of Europe. The wedge-shaped pea of the present plant, flattened on 
tw'o sides and marbled on the surface, should easily be distinguishable from 
all the peas or pulses of India, except perhaps gram {(Jicer arirtUiiiM) \ 
but while gram is somewhat triangular in section it is prominently tapered 
below into a beak, and is devoid of the marbling of Lnthtftufs. 

[Cf. Kinloch Kirk, in Ann. Med. Sc., 1870, vii., 144-52 ; Pharmacog. V' 
400-1 ; Banerjei, Agri. Cuttack, 1893, 81 ; Voelcker, Poison. Legum. Seed in 
Ind. Peas, Analyst. March 7, 1894, 102-7 ; Hughes, Feeding Exper. with Ind. 
Peas, Aug. 1895, 169-73; Ind. Mus. Ann. Bept., 1894-5, 36-7 ; Ind. 

1898, xxxiii., 147 ; 1899. xxxiv., 65 ; Barclay, Agri,, Ledg , 1895, No. 20, ’ 

Brit. Med. Journ., 1899, i., 1487-8; ii., 614; 1903, i., 213; Agri. Ledg., 190b 
No. 10, 365-6 ; Dunstan, Imp. Inst. Tech. Repts., 1903, 234.] 
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LAWSONIA ALBA, Lnm. : FI. Br. Ind., ii., 573; Talbot, List. 
Treesi, etc., 1902, 175 ; Gamble, Man. Ind. Timhs., 371 ; Cooke, FI. Pres. 
Bomb., 1903, i., 511 ; Duthie, FI. Upper Gnmj. Plain, 1903, 352 ; Pram. 
Beng. PL, 1903, i., 502 ; Lythrace.e. The Henna Plant, camphtre. 
mehndi, sJiiidi, rnanghati, marithondi, henne, dan, etc. A deciduous snru 
wild in Baluchistan and on the Coromandel coast ; doubtfully so m 
Central India and the Deccan. . 

Cultivated throughout India on account of its Leaves, which yic ^ 
“ henna,” dye and also as a garden hedge plant. The soil is repeatedly 
and heavily manured, and the seed is soaked in water for twenty-five days 
sowing, which takes place in April and May. The plot of land is 

are to be sown is formed into beds and kept flooded for some days. The 
scattered on the water and sinks with it into the ground. For three da}9 , 
ic given both night and laoming; after that only once a day till the p 
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appear above ground, when they are watered every alternate day. When about 
2 feet high they are ready for transplanting in July and August. About (> inches 
are nipped from the centre shoot, and the young plants are then put singly into 
holes one foot apart. They are watered daily till they have recovered the shock 
of transplanting, and the fields are weeded once a month. Xo crop is reaped the 
first year, but afterwards tw’o crops a year aro obtained, one in April May, the 
other in October— Xuvemher, for many yeara on end. At each cutting about 
9 inches are taken from the top shoots, and an acre yields about 20 maumls of 
dry leaves a year. 

The Dye is obtained from the leaves : these are dried, sifted, a little sarsoii 
oil added, then reduced to a powder. This powder may bo purchased at all 
the cosmetic and dye shops in the larger towns of India, and may be seen in small 
sacks alongside of the imported aniline dyes. It is occasionally used in dyeing 
cloth, but its principal value in India is as an article of the toilet, for stainuig 
the finger-nails, hands and feet a dull orange colour, also for dyeing the hair 
into <x bright red colour, what is often J)ut a first stage in tlie production of Ifiack 
by the action of indigo on the original red. Tlie use of henna as a iNisinetic ilate^ 
from very ancient times, and is universal among Muhammadan women, auil to 
a greater or lesser extent among Hindus also. The seeds yield an Oin abuut 
which little IS linowii. and the llow'ers are employed in perfumery and embalming. 
[Cy. Phantiaco<j. Ind., 1891, ii., 41 4; Gaz. Shahpar Dist. Pb., 1897, 172-3; 
Woodrow', Oa/il. in Ind.^ 1899, 319; Finumger, Man. ffarJ. Ind. (e.l Cameron), 
1904, 505.] 


LEAD and its Salts and Manufactures. Ball, Man. Econ. 
Geol. Ind., 1881, iii., 281-311 ; King and Pope, Gold, Copper, Lead in 
Qhota Nagpur, 1891, 95-9, 156, 159-69 ; Eec. Geol. iiun-. Ind., 1904, 
xxxi., pt. i, 46-7 ; Holland, Rev. Min. Prod. Ind., in Rec. Geol. 8urv. Ind., 
1905, xxxii., pt. 1, 110. This metal bears among other names the follow- 
ing ; — sisa, bundi, surb, ikam, temaetam, khai-pok, etc. It rarely occurs 
anywhere in the native state, and is never found in that condition in India, 
its commonest ore is the Sulphide or Galena, surma, anjana. Other com- 
mon ores and salts are ; — Red Oxide of Lead, sandhur, segapu, temamera, 
h’sang, etc. ; Litharge, murdasang, mariidar singhie ; Carbonate of Lead, 
safeda, vullay, sihaydu, etc, ; Chromate of Lead, peori-tcilayti ( — English 
peori, see p. 765). 

Mining. — Although lead ores have been worked to some extent in ancient 
times, at the present day lead-mming in India is practically m a doriiumt condi- 
tion. Holland makes the following statement with regard to it ; — ** ( bdciia ah)nt\ 
or with blende and other sulphide ores, is known in various parts uf India and 
Burma, and has been worked in various places for leail or lead and silv’er, under 
past Native rulers ; but the mining of lead-ores ha.s long been extinct, and the 
^niy recent attempt calling for special mention is that now being made to 
tlevelop the deposits near Pang Yung in tlie Northern Shan States formerly 
forked by the Chinese, who left behind large heaps of slag reported to bo 
amenable to profitable treatment by modem metallurgical processes for the 
®-Ktraction of silver.’* 


Manufactures . — The metal is comparatively little employed by the Natives 
of India, owing to its scarceness. It is, however, occasionally used in the manu- 
facture of certain wares and alloys, as for example in Hyderabad and Lucknow, 
^here it is a component of the alloy of which Bidri ware is made (Matt, ImL 
Art at Delhiy 1903, 47). Both the red oxide of lead and the carbonate or white 
6^ are commonly utilised as pigments, e.g. in lac turnery (Matt. l.r. 211-2. 
•■31), in Afridi w*axcloth {Agri. Ledg., 1901, No. 12, 400 et aeg.). Ked oxide is 
argely employed for religious purposes by the Hindus, who mark their idols 
their money wdth it. Ail married Hindu women employ it as a paint 
give a circular spot on the forehead. In Mediocn'e, tiie monoxide ^.r litharge, 
he carbonate, acetate, sub-acetate, nitrate and iodide are all ofiicinal m the 
tidian Pharmacopopia. All these salts, except tlie acetate, are applie*! extern<fiiy 
^^^y, as sedative and cooling astringents, in various skin »lise,i^cs. Th*' acetate 
^6 Similarly used, but is also administered internally. 

Trade . — The Imports of lead from foreign countries are very considerable; 
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in 1906-7, 102,455 cwt., valued at Rs. 15,82,550. In addition. Government 
imported 12,301 cwt., valued at Rs. 1,58,840. The greater part of these imports 
came from the United Kingdom. But it has to be pointed out that the chief 
Sheet Lead for market is the supply of the tea industry with the sheet lead required for lining 
Tea Chests. tea chests, which is admitted free of duty. This came in 1905-6 to 82,166 cwt., 
valued at Rs. 11,23,738, and in 1906—7, 57,307 cwt.. valued at Rs. 8,76,730, 
and was consigned from the United Kingdom almost entirely to Bengal. In 
the year 1 90 6-7 the chief sources of supply for lead of all kinds were as follows : — 
Umted Kingdom, 76,230 cwt. ; Australia, 16.001 ; France, 4,139 ; Belgium, 2,090 ; 
Ceylon, 2,864. The share of the Presidencies and Provinces in the imports 
were: — Bengal, 72,548 cwt.; Bombay, 10,772 ; Madras, 6,197 ; Sind, 4,918; 
Biuma, 3,493. 

EiportB Export trade in Indian merchandise is a negligible quantity, but a fair 

re-export trade exists. Thus in 1906-7 it amoimted to 5,293 cwt., valued 
at Rs. 46,402. The bulk of this re-export traffic goes from Bombay, chiefly to 
the United Kingdom, Arabia, Persia and Turkey-in-Asia. [Of. Tavernier, 
Travels (ed. Ball), 1889, ii., 281, 284; Masson, Journ. to Kalat, 1843, 462; 
Minerals, Offic. Correspond. Rev. and Agri. Dept. Govt. Ind. (Proc.), Dee. 1892 ; 
Rev. Min. Prod. Ind., 1893, 14; 1894, 21-2; 1895,46; 1896, 47 ; 1897, 46-7 ; 
Thorpe, Diet. Appl. Chem., 1899, li., 407-9, 411-35, 436-8, etc.; Dutt, Mat. 
Med. Hind., 1900, 72-5 ; Scott, Gaz. Upper Burma and Shan States, 1900, ii., 
pt. 1, 301-4 ; Ravvson, Gardner and Laycock, Diet. Dyes, Mordants, etc., 1901, 
211-4 ; Journ. Soc. Chem. Indust., 1904, xxiii., 338-9, 624-5, 935, 1000, 1102-3; 
1905, xxiv., 28, 338, 487-8 ; 1906, xxv., 32.] 
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LENS ESCULENTA, Moenth. : Dutliie, FI. Upper Gang. 
Plain, 1903, 257 ; Prain, Beny. PL, 1903, i., 367 ; Ervum Lens, Ditihie 
cfc Fuller, Field and Garden Crops, 1883, ii., 13, t. xxx. ; FI. Br. Ind., 
ii., 179; Legujiixos.e. The Lentil, rnasiir, channanyi, mohr, chanching, 
kerze, adah, misurpurpur, misur-pappu, etc. A valuable pulse, grown 
as a winter crop all over India. According to De Candolle, it is a 
native of western temperate Asia, Greece and Italy, and has long been 
cultivated in Egypt, whence it was conveyed to India. As an article of 
food it has been known from the most ancient times. 

Cultivation. — At the present day the lentil is cultivated in all parts 
of India, especially in the Central Provinces, Madras and United Provinces. 
The following is a brief summarv' of the area under cultivation and the 
methods pursued in those provinces about which trustworthy information 
can be obtained. 

Bengal. — Separate returns for this pulse are not recorded, hence an estimate 
of the area under cultivation cannot be given. It tiu-ives best on a clay soil, 
since in light soils the plants wither away. In rotation following paddy (rice), 
tile land receives three or four ploughings and the seed of the lentil is then sown 
October to December at the rate of about 5 seers per bigha (— one-third acre). 
In some parts of the coimtry it is mixed with barley. Harvesting takes place 
from the middle of February to the middle of April; the crop yields about s 
maunds per acre. The cost of cultivation has been estimated at Rs. 2-10 per 
acre. [Cf. Basu, Agri. Lohardaga, 1890, pt. ii., 34; Banerjei, Agri. Cuttack, 
1893, 83.] 

Assam. — Cultivation is chiefly confined to the chaparis of Kamrup, Nowgong 
and Mangaldai. In Upper Assam it is cultivated to a small extent in the Majuli. 
The crop prefers a light, loamy soil and an open situation, and generally follows 
a broadcasted dhu (rice) crop, and is sown in mixture witii mustard. ^ 
takes place witliin the first fortnight of November. The seed rate is 1- 1 ■ 
per acre, if sown with mustard, but if sown alone, about 50 per cent, more 
seed is required. Harvesting takes place in March and April, and the 
yield is about 2 to 4 maunds per acre. [Cf. Agri. Dept. Assam Bull., 196-, 
No. 9, U.] 

United Provinces. — The area under masur is not separately recorded, but m 
1904-.5 pea.s and masur together occupied an area of 2,055,879 
tributod thus : — l,437,i52 acres m Agra, 618,727 acres m Oudh. Accorcun^ 
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to Diithie and Fuller, cultivation is most extensive in the damper parts of these 
provinces. It is sown in all kinds of soil, but chiefly in low-lying land. Gener- 
ally it follows early rice, being often sown while the rice stalks are standing, and 
is allowed to grow up amongst them. The seed rate varies with the condition 
of the ground, but is commonly about one niaund per acre. The outturn from 
unirrigated land varies from 6^ to 8 maunds per acre, but with irrigation may 
reach 10 to 12 maunds. 

Central Provinces and Berar. — In 1904-5 the area umler tlio crop was in 
the Central Provinces, 231,750 acres, chiefly in the Chhattisgarli, Jahb.dpur and 
Nerbudda DKasions, and in Berar, 13,IC7 acres. It is generally sown on the 
best black soil. 

Panj^b. — No statistics of area are available. In the Jhang district, whioh 
is typical of the province as a whole, it is a snilaha or mundatu>n crop. New 
alluvial soils or light lands, not good enough for wheat, are selected. The land 
is ploughed once or twice and the seed is souti broadcast, 30 to 45 lb. per OiTo, 
from DecemVjor to January. The crop is ripe in March to April. [Cf. (iaz. 
Panjdb DisL] 

Bombay. — In 1004-5 the area was 0,791 acres, chiefly in Nusik (5,097 acres) 
and Belgaum (2,918 acres). JMaaur is always an unirrigated rabi crop, and 
generally is grown alone. In Poona it is the sole crop of the year, and is rotated 
with dry-crop wheat. The soil is mixed black, but only of moderate depth. In 
September and Octboer the land is repeatedly ploughed, and in October the seed 
is drilled in rows a foot apart at the rate of 20 to 25 lb. per acre. The crop 
ripens in three and a half months, and a good outturn is about 300 lb. per aero. 
[Cf. Mollison, Textbook Ind. Agri., 1901, iii., 89-90.] 

Food, — In India it is oaten as f/d/, flavoured with various aromatics 
and condiments, also as a component part of the dish called Icichri, and 
is considered the most nutritious of the pulses. The youns pod is also 
eaten as a vegetable, and the dry leaves and stalks are greatly prized as 
fodder. In Europe this pulse meal, mixed with barley flour or other 
cereal and common salt, is sold as an invalid food under the name 
Ervalenta or Revalkn’ta. Leather (Ind, Food-Grains and Fodders, 
Agri. Ledg., 1901, No. 10, 36fl) gives the following chemic-\l analvsis: — 
moisture 8*03 per cent., oil 1'06, albuminoids 23*0, soluble carbohydrates 
61*14, woody fibre 2*42, soluble mineral matter 3*54, sand and silir.a 0-81, 
total nitrogen 3*94, albuminoid nitrogen 3*68. As «a Medicine, lentils 
have long had the reputation of being useful in cases of constipation and 
other intestinal affections. 

[Cf, Bentham, Rer. o/ Targioni-Tozzrfti, m,Io>irn. Hort. ‘^oc.. Is55. ix.. Hi!): Ho 
Candolle, Ortg. CuZ<. Phinls. 1SS4, 321 ; Church, Food-<irnini> nf Inil.. ISSO. 13S-!l ; 
Asa Gray, Scient. Papers, ISSl). i.. :i47 : Kanny Lnll Bey, Tn'Ii'j. Drugs, uj Ind , 
1896, 174-,5 ; Yearbook of Pharmnry. 1898, 77.] 

lime, marble, chalk, etc., or Calcium and its Salts 
and Manufactures. — Although (f'.ilcium) does not. exist in a 

pure state, in the form of the carbonate it constitutes a hr no means 
insignificant portion of the earth’s crust, e.cf. limestone rocks. Lhur- 
is the operation of driving off carbonic acid from the carbonate 
the production of the oxide of calcium or Onir/.lhiir, This readily 
absorbs water and becomes SUiheel cor hydrate of lime (Aqri. Ledq., 
1902, No. 5. 137-47). The subject may. therefore, bo dealt witli unilcr 
'"'9 areal sections — Calcium Carbonate and Calcium Sulphate. 

Lime, CARBOJS'ATE of — This is known in India by an exten- 
sive series of vernacular names that denote the conditions (quick- 
hme, slaked lime, etc.) and the sources (limestone, marble, chalk, shells. 
The most general name is perhaps the Hindustani chund, a word 
which in the varimis languages of India assumes numerous forms, such 
as chmdh. chun. chuvo, chunak, rhuvdmbu, churna, shunnamhu, mnnam, 
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sunna, hunna, hunu, etc. Its most general name in Sanskrit would ap- 
pear to be sankha-hhasma, but certain writers give also churnd (=a 
“ powder ”), sudJia, kapardaka-bhasma, sukti-bhasrna, etc. Its Arabic names 
appear to be kils and ahu and its Persian nurkah and ahak. Chalk is 
verv generally known as khari-matti or kharya-mitti. Uhslaked or 
Quicklime is kali-ka-chuna or simply kali or kalai, often also called 
aJiak ; Limestone is kalai-ka-pattar ; Shell Lime is sipi-ka-chuna ; the 
lime from Limestone Lime being kattal-ka-chuna ; Marble is marmar ; 
Fossil Corals are sang-i-yahada . 

The word chundm, by modern mage, generally denotes, however, the 
beautiful plaster or cement characteristic of many localities of India, 
more especially in the south (see below in the paragraph devoted to Mortar 
and Cements, p. 713). One of the earKest European writers to use the 
word appears to be Garcia de Orta (a.d. 1563), although fifty years 
previously the Italian traveller Varthema describes the people around 
Calient as eating betel leaves along with a certain lime made from oyster 
shells, which they call “ cionama' 

Sources . — There may, in India, he said to be three great groups of 
rocks or materials that afford lime, as follows : — 

fu) Limestone, Dolomite, Miliolite, etc. [Ifyip. GaZ., iii, 148—50). Hardly 
any known geological formation in India is wholly without limestone 
in some form, although many of the examples are exceedingly im- 
pure and scarcely worthy of the name. Mr. E. L. Sevenoakes, in 
the Journal of the Queen Victoria Indian Memorial Fund (No. 2, 26-31) 
(a publication here utilised freely), describes some twenty clifferent kinds 
of Ornamental Building Stones. Some Indian ornamental stones are 
of nearly equal merit to the marbles specialised below, and still othera 
gradually decline until they have to be characterised as at most only good 
building limestones. The limestones procurable in many parts of Bombay 
and Sind, for example, are admirable building stones, though marble 
nowhere exists in that Presidency. The Porbandar miliolite (foraminiferal 
limestones) has been conveyed from Kathiawar to Bombay and even to 
Calcutta, and is employed in the construction of some of the more im- 
portant of the recent buildings of these cities. In South India it may be 
said that crystalline limestones occur in Trichinopoly and Coimbatore, but 
of very inferior quality ; good building limestones are found in Cuddapan, 
Karnul and Guntur, and marbles at Palnad. In the Central Provinces 
there are numerous examples of limestones and admirable building stones, 
such as those of Wardha, Nagpur, of the Vindhj-an formation, such as the 
limestones of Katni ; and in the United Provinces the crystalline umc- 
•stone of Mirzapur, which occurs in the metamorphic rocks of that distnc . 
In various localities of the Panjab good limestones and even marbles are 
found. Lastly a reference is es.sential to the limestones of Lakhimpur an 
of the Khasia and Jaintia hiUs of Assam. , 

The most important sources of limestone and lime may thus be groups 
commercially ; — 

“1. S-irxA in Rewah and at Katni, in the Jabbalpur district. 

both localities lime of excellent quality is carried as far as Calcutta { 
and 685 miles distant), and constitutes a large proportion of the lime Me i 
t hat city. 2. 8 17 , m-. i — Along the southern foot of the Khasia and 
hills there is an inexhaustible supply of nummulitic limestone, w 
formerly suppbed the whole of the demand of Calcutta and Lower Beng'‘ > 
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and still does so to a large extent. The returns of 1904 show a sup^dy 
of 123,108 tons of lime, valued at £9,496. 3. Rhdtasc arh. — The lower 

Vindhyan limestone near Rhotasgarh is quarried to a small extent, and 
e.xported down the Son in boats ; it was largely used in the works of the 
Son Canal. Good lime is made from the deposits at Bisra, in the Singbhum 
district, and has recently begun to arrive in Calcutta in increasing quantity. 
4. Himalaya — Along the foot of the Himalaya, boulders of limestone 
are collected and burnt in large quantities every year ; the slaked lime is 
exported on camels and supplies a large portion of the Panjab and the 
United Provinces. 5. .4.v/J-4.v.).v — There is a band of cream-coloured 
marble near Port Blair which mav prove of economic importance, as it is 
about the same distance from Calcutta as Katni, and the lime is of equally 
good quality. 6. Other Localities where limestone is known are 
numerous, but at present of merely local importance, or in most cases of 
no value whatever. A full list of them as far as they are known will be 
found in the Manual of the Geology of India (1881, iii., 449 et seq.).” 

(6) Lime. Concretionary or Kankar; Imp. Gaz.. l.C. 23. — Medlicott ex- 
plained the formation of this substance as due to the evaporation of 
the ground water, containing in solution more or less of carbonate of lime, 
produced in the slow process of soil-formation by the general decom- 
position of rock particles. Its production is. however, very much a matter 
of climate, i.e. alternating periods of extreme moisture and dryness. In 
the vast majority of cases a layer of kankar (a word which means simply 
nodular stone) will be found to underlie mar soils. This circumstance has 
been purposely only incidentally alluded to in the passages that deal with 
reh efflorescence (p. 52), because, although doubtless formed by the same 
physical processes, reh and lime have not been shown to be dependent 
on each other. Reh efflorescence may occur without anv formation of 
kankar, and conversely kankar may exist within the soil without any 
evidence of reh efflorescence or even of an abnormal deposition of 
soluble alkalis. 


Kankar is the chief source of lime in Upper India, and it vields an 
p.xoellent and somewhat hydraulic cement. Holland (Rev. Min. Prod., 
l.C. 1898-1903, 102) speaks of kankar and lateritc as about the most 
valuable a.ssets in building material possessed bv the country.” .lames 
Cleghorn (Ind. and Ea.n. Engin., June 1898, 356-7) gives the results 
of his study of this .sub.stance and of its practical utilisation as mortar. 
Very often the nodvdes of kankar are so abuiulant, at certain de])ths below 
the surface of the ground, that they become con.soli<lated into blocks. 
Such blocks when obtainable are largely employed for building purposes, 
and were so used extensively in the Ganges Canal Works. Kankar, 
broken and hammered while water is poured over, is the material mainly 
used for road-making in the greater part of India. This circumstance 
gives at once a vivid conception of the abundance and e.xteusive distri- 
bution of the substance. Kankar has been tried as a Hu.x for iron on 
■several occa.sioiis. but with very in<liflerent result^. It.s composition is 
too variable and its liability to adulteration too great to admit of its 
use, except where limestones are not available. ” Large quantities of 
limp are made in various parts of India from highly calcareous surface 
soil. ’ This lime when mi.xed with proper proportions of sand 
uiakes most excellent mortar.” (Repl. Chief Imp. of Mines in Ind., 
1904.4.) ^ 
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(c) Lime, Shell and Coral .- — All Over India sEells are burned for lime. 
Awav in the interior of the country, wherever annual inundation occurs, 
a marvellous crop of exceptionally larj^e land shells furnishes an abundant 
supplv for most local necessities. In the Murshidabad district, for 
example, the follou-ing shells are so employed ; — Cnio iiiurijinalis, V. 
ftarhlens and Aiit]>iilhn-iii ijlobosa. On the coast tracts of India 
and Burma, immense beds of marine shells and of raised coral reefs are met 
u-ith (see p. 989). Holland {l.c. 1904, 21) says tbat “ the returns of various 
districts in Burma show a production of 67,461 tons valued at £11,852.” 
These deposits, wherever met with, are regularly utilised as souriies of 
lime, and in South India have mainly given birth to the prosperous in- 
dustry of Portland Cement manufacture — an industry that is likely to 
be very shortly organised near the mouth of the Ganges, where rich beds 
of marine shells are abundant, and may be used to supplement the Sylhet 
limestones. Hooper (Reft. Labor. Ind. Mus. (Indust. Sec.), 1904-5, 32) 
observes that while the proportion of lime in limestone and Icanlcar is 
variable that of shells preserves a uniform high average. A sample of 
stone-lime examined contained 55'3, while a specimen of shell-lime gave 
comparatively 96‘9 calcium carbonate. 

Industrial Uses of Lime, Limestone and Marble. — Lime is univer- 
sally present in the ash of all plants. As a manure, therefore, it plays 
an important part, e-specially for soils rii’h in organic matter. [C/. Trof. 
Agrist., 1906, x.xvi., 70-5, 180-8.] It hastens decomposition of both 
animal and vegetable matter. In the form of chloride of lime (bleaching 
powder) it was at one time largclv utilised as a disinfectant, but has been 
considerably displaced by more effectual and less objectionable substances 
such as carbolic acid. As a bleaching reagent chloride of lime is exteMively 
employed, such, for example, as in the raising of metallic colours, in dis- 
charging Turkey reds, and in calico-printing, etc. In India lime is made 
into a resist paste vith ordinary gum-arabic, and in that form is utilised by 
the calico-printer. Lime, in some form, is in fact very generallv used in the 
dyeing and tanning industries. It is, for example, nearly universally em- 
ployed by the Native manufacturers of indigo. [G/. Monographs, Dy^ 
and Dyeing : — Assam, 4 ; U. Prov., 84 ; Bombay, 24, 30, 34, 37 : Madrid, 4- 1 
Along with sugar it is added to the dyer’s indigo vat in order to assist in 
the production of white indigo. Calcium carbonate is employed as 
paint for indoor work, and as a water colour mixed with gelatine, iue 
Afridi waxcloth workers (see Carthamus, p. 282) add lime to their rog^n 
to reduce its licjuid condition and make it dry readily. The tanner utilises 
it to remove the hair from hide.s. [Cf. Monographs, Tanning and Working 
in Leather : — TJ. Proi-.,7,d; Madras. 12, 30-4; Bombay, 15; Beng , 
10-11 ; C. Prov., 68.] Lime was formerly of the greatest importance o 
both the soap and the candle makers (in the saponification of the fa ). 
though in Europe to-day they mostly purchase a prepared alkali. Las y, 
limestone is necessary as a flux in iron-smelting. {Cf. Blount and Blo.^m, 
Ckem. for Engin. and Manuf., 252; Alder Wrighr, Oils, Fats. Wages, etc.] 
Food and Medicine . — As an article of (what might be called) too > 
it is largely used by the people of India. In other words, it is an 
ingredient in the preparation known as pan. The lime obtained 
shells is objected to, however, for that purpose, by certain Hindus, on 
croimd that it is derived from animals. It is used in the defecation o 
saccharine juices (see pp. 929, 964). The coagulation of the m 

712 



MORTAR AND CEMENT 


LIME 

CALCIUM CARBONATE 


genous matter by boiling is less perfectly accomplished in the case of 
beet than of cane juice. The addition of slaked lime accordingly greatly 
facihtates that result by the formation of insoluble lime compounds. 

1 For MEDICINAL purposes, lime enjoys a well-recognised position, more Medicine, 
especially as the basis of the mild antacid known as “ lime water.” 

[Cf. Waring, Baz. Med., 1897, 90-4 ; Barry, Legal Med., 1902, 389, 

451.] 

Mortar and Cements. — By far the most important use of lime is as D.E.P., 
mortar — a cement which consists of lime, sand and water (see pp. 292-3, 

695). If lime be mixed with water, a paste is formed that will rapidly Cement, 
harden or “ set,” as it is called. When dry it will, however, be found to 
crack and crumble to pieces. To prevent this it is mixed with sand (or in sanj anj 
India with the fine powder made from brick known as surhM). To obviate 
a too rapid evaporation of water from the mortar, it is customary to moisten 
the stones or bricks, when a much more durable cement is the result. If 
mortar be properly prepared, a thin laver is found sufficient to bind 
together the materials with which it is mixed. 

Stein {Ancient Khotnn, 1907) describes the stucco used in plastering Ancient stucco, 
the surfaces of walls made of wood, mud, and (sun-dried) bricks in buildings 
uncovered by him from the sand with which they had been engulfed during 
the 3rd to the 8th centuries. The stuccoed surfaces were found to have 
been frescoed very elaborately and beautifully, and in manv cases statues 
made of mud were found to have been coated with stucco and subsequently 
painted. In a further paragraph reference wll again be made to Stein's 
discoveries in connection with plaster of Paris (see p. 718). It would thus 
seem fairly certain that anadvanced knowledge existed in Eastern Turkestan 
of certain uses of lime long before that material came into use as a cement 
in stone and brick construction. The oldest constructive buildings in 
India, such as the Chulikyan temples of the Deccan, have the stones so Ancient Temrics. 
fitted into each other or are of such massive blocks that they have re- 
mained in their positions for centuries without cement of any kind having 
been used. It seems thus fairly certain that the use of cement in house- 
building was subsequent to the date of the temples named. [Cf. Papers 
Reht. to Magnesia Cement, Mad. Gort., 1826-37 ; Butler, Port. Cement, 

1899.] 

There are commonly said to be the following classes of cements : — Classifica- 
(«) calcareous ; (6) gelatinous ; (c) glutinous ; (d) resinous : (e) mixed 
materials but no7i-resinous. The first mentioned are those with which 
tbe present article is more immediately concerned, such, for example, 
the mortar already indicated. A hydraulic cement, or Portland cement 
S3 It is called, is in other words a cement which has the property of setting 
under water. This is obtainable from certain limestones that naturally 
contain from 10 to 25 per cent, of alumina, magnesia and silica, or may 
be artificially manufactured by mixing 65 to 80 parts of chalk or other 
Pnre lime wdth 20 to 35 parts of river mud or clay and a little oxide of 
*ron, say 3 to 14 per cent. These ingredients are thoroughly mixed in 
Water, dried slowly, calcined, and then reduced to a powder. In India, 

Portland cement is at present mainly manufactured in the Madras iiadns. 
Presidency, and more recently works have been started in Bengal, 
bnt in other provinces it is occasionallv prepared, and chiefly from 
Mpllaceous Jcankar to wdiich a certain proportion of fat limestone is 
sdded. But it is a striking peculiarity of these hydraulic cements that 
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their adhesive power is diminished hv mixture with sand. When used 
as a stucco the sand employed must be perfectly free from loam, and the 
surface must not be painted over (if that be so desired) until the cement 
has been thoroughly dry for some months. 

It may further be added that if Portland cements have more than 
i per cent, magnesia they rapidly decompose when kept under water. 
A roment with a basis of white magnesia in place of clay is sometimes 
known as “ White Mortar.” There are large deposits of magnc.site and 
of magnesium limestones (dolomites), especially near Salem in South 
India, and these it is understood have recently been taken advantage of 
by the Madras Portland Cement Company in the preparation of a cheap, 
easily applied and rapidly drying plaster that takes a fine polish. In the 
public press it is not uncommon to read the certificates of " Arbuthnot’s 
Portland Cement ” as being “ equal to the best -known brands of English 
Portland Cement.” Mr. C. 8. Middlemiss wrote in 1896 a most interesting 
report on the magnesite areas of the Chalk Hills near Salem {Agri. 
Ledg., 1896, No. 15). Papers written bv James Cleghorn [Ind. and East. 
Engin., May 1894, .320-1 ; 1898, ii., 210-11 ; iii., 32-3 ; iv., 28, etc.) will 
also be found to contain much useful information regarding magnesian 
cements. [Cf. Blount and Rloxam, Chem. for Engin. and Manuf., 1900, 
132-42 ; Min. Ivdust. m V.S.A., 19(X), 75, 82; Gilmore, Hydr. Cements, 
1-334. etc.] 

Chanam — Incidental mention has already been made of the fact that 
an admirable polishing and exceedingly strong cement (sometimes spoken 
of ns chimdni) is made in several parts of India. There are various methods 
of preparing this sub.stance, but these all practically agree in the dr- 
cumstance that some saccharine substance is combined with the lime 
as well as powdered marble, plaster of Paris or steatite. The sugar 
most commonly emplovcd for this purpose is the jaggery obtained from 
the cocoanut palm. The milk of that palm is also mixed with lime m 
the preparation of a very superior whitewash. It is believed that the 
sugar promotes the solubility of the lime, thus allowing of a finer and 
more complete state of division. 

A special art of some parts of India, as, for example, in Bikanir, 
con.sist.s in car\'ing cemented surfaces into rich floral designs that 
may he sub.sequently gilded or painted. [C/. Ind. Art at Delhi, 1903, 
95-^6.] 

Cement Materials . — Lime or some of its salts (such as plaster of Pa.ris) is 
largely employed in combination witli glutinous and resinous materials in 
the formation of cements. The rice-water is in India commonly mixed 
with a certain percentage of pure lime in the preparation of a strong 
cement which is emplovcd to join the various parts of musical instruments 
in place of glue. Instead of rice, the <lough of fine flour may be kneadet 
in water until gluten only remains. To this should then be addeil a 
small quantity of pure lime. The cement thus prepared is largely usei 
for all forms of wooilwork, and has the special merit of resisting damp- 
It is generally known by the name .suji. I.ac combined with borax 
forms a convenient cement to he used where exposure to water or 
moisture is unavoidable. Cutlers’ cement consists of rosin, bees -wax 
and brickdust and plaster of Paris, or simply rosin and plaster o 
Paris. Dr. Fleming, in his Account of the Salt Range, says the 
use plaster of Paris, mixed with pure lime, to produce their 
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qualities of shining marble-like chundm. It is also largely employed as 
a whitewash. 

For the materials employed along with lime in the formation of special 
cements, the reader is referred above (pp. 292—3) and to the respective 
positions in this work of the articles there indicated. 

Marble. — The best-known marbles are those of the Aravalli series, 
which include the quarries of Jodhpur (Malcrana), of Tonkra in Kishengarh, 
of Kharwar in Ajmir, as well as of Raialo in .Jaipur, all in Rajputana, 
and of Jabbalpur in the Central Provinces. Within a radius of eight miles 
around Makrana there are something like 100 quarries, but of these only 
16 are at present worked. Thev vary in depth from 30 to 75 feet, and 
follow the vein. The marble is excavated bv blasting, and is then cut 
into the required size by steel saws. It is hauled to the surface on wooden 
rollers, and by manual labour. The quality of the stone is generally 
better according to the depth it is worked, but owing to the crude 
appliances used for hoisting to the surface, deep mines are impossible. 
The dust and fragments produced during mining operations at Makrana 
are burnt into lime, and this quality is much appreciated for the finer 
lands of plastering. [C/. Journ. Queen Viet. Ind. Mem. Fund, March 
1904, 19-25.] 

Colours . — The white marbles of Raialo are highly valued for filagree 
screens {jdli), of which numerous fine e.vamples exist at Abu. .\.gra, 
.Ihmedabad, Delhi, etc. The yellow marble of .Jaisalmir (khattu) is a 
pure yellow, not white and yellow veined. It is used in the tomb 
of Ghayas Beg and hhs wife at Acrra. and i.s so abundant as to be locally 
worked up as an ordinary building stone. The black marble found at 
Bainslana is carved into statues and toys. The black material in the 
inlaid work of the Taj and other Mughal buildings is a calcareous shale 
found in the lower Vindhyan series at Chitor. The handsome, mottled, 
green marble of Motipura in Baroda State, as also the grey and pink 
marbles of Narwar in Kishengarh State, are much admired and largely 
used for ornamental purposes. The onyx-marble of Nurpur and Shahpur, 
Panjab, is famous. This is a cream-coloured rock streaked cloud-like with 
purple, hence its name badal (cloud). An exquisitely beautiful varietv of 
onyx-marble is found near Jhuli in Baluchistan, too remote from civili.sa- 
tion to admit of its utilisation. The marbles and limes of Narnaul in 
Patiala State are also well known. [Cf. Itcc. (!eol. Sure. Ind.. 190G, xx.xiii., 
o9-60.] It is commonly believed that the reason why the marble used in 
the Taj and other buildings has remained for three hundred years without 
getting tarnished is due to its coarsenes.'! of grain and chemical purity. A 
roarsely crystalline dolomite marble occurs near Mirganj, 11 miles west of 
Jabbalpur, but it includes numerous crystals of tremolite, and its use for 
tombstones at Jabbalpur shows that it is of inferior quality as a marble 
stone when exposed to the weather. In Burma the beautiful .semi-trans- 
parent white marble .so extensively emploved lor the tigure.s of tiautama 
*3 obtained chiefly from the Tsvgen hills in the Madeya Sub-division of 
the Mandalaj' district and near Sagaing. 

C'ses. — Marble is thus in extensive demand for the decoration of 
sumptuous dwelling-houses, palaces, temples and mosiiues, and in the 
construction of idols, ornaments, toys. etc. A highly instnietive account 
uf its uses in the buildings of Agra will be found in the [.hjra Gazetteer 
mBi, vii., 681~71fi, 728-35). In the Ain-i-Akhnri mention is made 


Spe.Mal Cements- 

Marble. 

Rajputana. 

C. I’rov. 


Lime. 

White 

Marbles. 

Yellow llarble. 

BUuk. 

iluttleJ. 

Orey and I’ink. 

h'^riyx-indrlilc. 


Citar^c f.irain, 

liuriu I. 

l/scs of Marbic. 



LIME 

CALCIUM SULPHATE 


INDIAN GYPSUM 


Inlaying. 


Mughal Art. 
Screens (Jolts). 


Fancy Work. 


D.E.P.. 
iv., 195-7. 
Gypsum 


Oeeur- 

rence. 

Madras. 


Bombay. 


Kach. 

Sind. 

Baluchistan. 


of the skill of the Indian stone-carvers, but not of the art of stone inlaying. 
Both arts were, however, greatly improved during the time of Akbar’s 
son and grandson. The use of marble became, in fact, the dominant 
feature of the new school of architecture that assumed such stupendous 
proportions with the Mughal rulers of India. Perhaps one of the most 
pleasing and at the same time surprising features of that great school 
of Indian architecture might be said to be the marvellous fihgree screens 
(jali work), in sandstone or marble, that take the place of the glass windows 
of European buildings. Keene (Stone Indust, of Agra) gives a very ac- 
curate and impressive account of the screens at Fatehpur Sikri (constructed 
1581 A.D.). “ The outer screens,” he says, “ are so minutely pierced 

that they actually look like lace at a distance, and illuminate the mortuary 
chamber with a solemn half-light which resembles nothing else that I have 
seen.” In Agra a fairly extensive industry exists in the preparation of 
screens, tables, fancy boxes, picture frames, plates, vases, etc., as also 
models of the Taj and other ancient monuments. These are mostly 
done in white marble, inlaid with agate, carbuncle, carnelian, chalce- 
dony, jade, jasper, lapis-lazuli, topaz, turquoise, bloodstones, garnets, 
rubies, sapphires, etc. This art is supposed to have sprung into per- 
fection with the tomb of Itmad-u-Daula and the Taj (a.d. 1627-1658), 
and to have almost immediately thereafter gradually declined until at 
the beginning of the 19th century' it had practically <lisappeared. It is 
said to have been revived bv Dr. J. Murray about fifty' years later. It 
has flouri.-ihed ever since, the goods produced in Agra being carried for 
sale by the traders in Indian art wares all over India. 

[Gf. Marble in Arckileclure and Art Birdwood, Ind- Art. Ind., 1880, u., 
209-19; Journ. Ind. Art and Indust.. 1885, i.. 61; Mukharji, Art Manuf. I^t 
1888. 3.5-9, 48-.50, 203-6; Lano-Poole, Saracenic Art, 1880, 47-122; Kipung, 
.lourn. Ind. Art and Indust., 1888, ii., 62; Indust. Arts (pub. hy_Council oi 
Education), 1888, 211-20 ; Maurice Mandson. L’Art Indien, 1898, 32-50, 9^11y 
Watt, Ind. Art at Delhi, 1903, 64-8, 71-9; Hankin, .loum. Soc. Arts, 1904-5, 
liii., 401-77.] 

LIME SULPHATE: GYPSUM, Plaster of Par/s.— This is the 
hydrous calcium sulphate generally known as Gypsum ; when in a fine 
grained condition. Alabaster ; and when in transparent crystals, Sele- 
nite. On being calcined it parts with some of its water and then con- 
stitutes Pla.ster of Paris. The powder thus produced on the addition ol 
water gradually sets, and as it docs so e.xpands slightly'. It is this property 
that has made plaster of Paris so exceedingly' valuable for making casts 
and moulds. In India sulphate of lime is known by an extensive ° 
names such as kulnar, kurpura-silasit, kdrsi, sang-i-jerdhat, surma sajea, 
makol, jirah, etc. Plaster of Paris is generally known as gach. 

Occurrence. — In the Madras Presidency it has been met with ahun 
dantly, hut in an impure form, in the cretaceous rocks of Trichinopoly- 
Masses of gvpsum and cry.stals of .selenite are occasionally found in e 
clay's of Chingleput. In Nollore, iry.stals of greater purity' than t ose 
found near Madras have been recorded as fairly prevalent. In Bomoa]' 
selenite occurs in the marine deposits near the city, also in Katniaiva 
and in some parts of the Deccan. Very' e.xcelleiit gy'psum is fouo ' 
Kach. In Sind, deposits frequently' 3 to 4 feet thick occur near the of 
of the Gaj beils of the Kirthar range. The Mud Gorge, on the 
route to Quetta, owes its intractable character to the 
much sulphate of lime is there present, and very' largely in the anny 
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condition. This absorbs water and thereby expands 33 per cent. The 
adjacent materials are in consequence continuously displaced, and the 
Mud Gorge may, therefore, be said to be in a state of constant 
change. 

In Rajputana, at Nagor in Jodhpur, a bed of gypsum probably not 
less than 5 feet thick has been worked to some extent. A similar occur- 
rence is worked at Jamsar in Bikanir State. While excavating a well at 
Falod, gypsum of a very pure kind was found, but at too great a depth to 
be of much value. In the Panjab (Bannu district) the mineral occurs in 
Kalabagh and in Khasor, but is not utilised. The Kohat district contains 
gypsum in great abundance. Ball says “ it might be obtaino<l by open 
quarrying in any quantity, but is not worked.” The Salt Range possesses 
gypsum in enormous quantity’, associated with rock salt. Tht^ Spiti Valley 
has gypsum of a snowy’ whiteness. In the United Provinces deposits of 
gjipsum have been reported as met with in Dehra Dun, Kumaon, and 
Garhwal. hliddlemiss {IRec. Geol. Surv. Ind., 1889, xxii., pt. 2) gives a 
full account of the gypsum of Nehal Nuddi in Kumaon. [Cf. Hayden, 
Mem. Geol. Surv. Ind., xxxvi., pt. 1, pi. 16.] The Pioneer (July 27, 1888) 
announced that gypsum had been found at a locality some 19 miles distant 
from Haldwani, a station on the Rohilkhand and Kumaon Railway. In 
Burma gypsum has been found, but not in sufficient quantity to be of much 
commercial importance. 

Industrial and Agricultural Uses. — For a great many years gypsum 
has been regarded as a manure of e.xceptional merit, especially for legu- 
minous crops and for certain soils. It has recently been found to vastly 
increase the ydeld of indigo, so that a large demand seems likely to arise 
for it. The reader should consult the observations already made (p. 53) 
regarding the use of this salt as a neutralising agent, or rather one which 
80 modifies the physical conditions of the soil as to bring it into a cultur- 
able state. Of manures that contain gypsum mention may be made of 
‘‘ superphosphate,” which is a mixture of calcium sulphate with an acid 
phosphate of lime — the essential manurial constituent. It is prepared bv 
the treatment of phosphatic minerals with sulphuric acid (Mukerji, 
Handbook Ind. Agri., 1901, 569-71). 

The next most important use for gvpsutn is the numerous methods 
of utilising plaster of Paris. In 1852 Dr. Buist drew attention to the 
interesting fact that the Natives of Sind had, from ancient times, been 
m the habit of casting lattices and openwork screens to be used 
ittthin houses to allow of free circulation of air. The Marwaris very 
cleverly make what might be called stained-glass windows by taking 
two lattice screens, made of plaster of Paris, of identical pattern, and 
placing between these fragments of coloured glass so arranged as to bring 
out the desired colour in design. The screens are then firmly fastened 
together and the pieces of glass secured in their positions by a thin 
layer of liquid plaster being run over the lattice upon which the glasses 
have been arranged before pressing home (on the top) the second lay’er 
of lattice. In many parts of Rajputana and of the Panjab the walls 
®ud ceilings of palaces are richly ornamented, in arabesque design, with 
glass. These are silvered behind or backed with plated metal discs or 
^th coloured tinfoil, or they are painted on the surface and embedded 
smgly or collectively in wooden frames, within a plaster, which consists 
’‘tainly, if not entirely’, of plaster of Paris. This work might be described 
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as a kind of mosaic, and from the fact of pieces of glass [shishah] being used, 
has come to be spoken of as s^fsA-mosaic. The famous Shish-maM 
(the Palace of Glass) at Agra, the Shish-mahal at Lahore, and the Shish- 
mahal in the ruined city of Amber (near Jaipur) are perhaps the best 
examples of this class of work. Mr. L. Kipling very truly says, “ The efiect 
of the shish or mirror mosaic, tliough brilliant, narrowly escapes the 
< barge of vulgarity,” .so that it is not much to be regretted that the art 
may be said to fje hardly practised at the present day. [Of. Plaster of 
Paris work in Ind. Art at Delhi, 190.3, 95-6.] 

While it would thus seem that certain uses of plaster of Paris have 
been well known to the Natives of India for a considerable period at all 
events, a knowledge in the art of casting figures, ornaments and toys in 
that material is ol compar.itivelv recent date, and originated with the 
modem Schools of Art. While that is so, it is surprising to learn 
from Stein {Ancient Khotan. 244, etc.) that the whole of the stucco 
work discovered bv him consisted verv largely of plaster of Paris. 
Moreover, he tells us that tlie figures, idols, etc., had in many instances 
been moulded and elaborations accomplished in the form of e.xtra 
figures, etc., by a process of applique. Grooves had been made on 
the plaster background to allow of the attachment of these extra 
mouldings, which were finally fused into their positions by liquid plaster. 
Since plaster of Paris moulditig is quite modern in India proper, th- 
ancient people of Khotan mu.st have either discovered that art spontanee 
ously or learned of it through their dealings vith other than Indian- 
races (see p. 713). So late as 1885, while engaged supervising^ the 
preparation of life-sized statues or models of ethnological subjects 
that were required for the Colonial and Indian Exhibition, I experienced 
the greatest possible .difficulty in inducing the Krishnagar modellers 
to substitute plast r of Paris for clay. I procured a supply of gypsum 
from the Salt Range, had it fired in Calcutta, and found that it 
yielded a most excellent modelling plaster, and at a cheaper rate than 
i could purchase the imported article, which alone had been previously 
procurable in Calcutta. But my clay-modellers struck work, and I 
had to import others from Lucknow, and thus successfully threaten them 
with dismissal, before I could induce the Krishnagar men to resume 
operations. I mention this circumstance as showing the quality of the 
Indian plaster of Paris and its recent use in castings. 

Alabaster, where met with, is largely utilised in the manufacture of 
ornaments and toys. The dark-green fo’-m procured from Garhwal 
is regularly made into elegant cups and saucers and even large bowls 
that are much admired by the richer Native gentlemen of Northern 
India. The same material, drawn from various sources, is to some 
extent utilised by the stone-carvers in Agra and other centres of tha 
industrv. [C/. Blount and Bloxam, Chem. for Engin. and Manuf., 
1900, 131-2.] 

TRADE IN LIME, MARBLE, ETC.— With, a country that possesses 
so many rich deposits of lime and marble, it is surprising to read of the large 
foreign iniport.s that regularly take place. In the Calcutta press ® 
seen, almost daily, advertisements of dealers prepared to supply * 
'■ Best Italian Carrara Marbles ” and Best Belgian Jet Black Marble 
(Journ. Soc. Arts, 1901). So again, it Is not uncommon to find mention 
of the coloured marbles of Montarrenti, Montalcino and Caldana, w 
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are unrivalled in Italy for the beauty of their tints. It is well to remember 
that many of the columns, altars and floors of the Tuscan cathedrals, 
which are the admiration of the world, were constructed of these marbles. 

Mention is also frequently made in the Indian press of the Greek 
marbles, especially those of the Pentilikon quarries near Athens, and 
from the famous quarries in Thessaly, from which the genuine 
“ Verde Antico ” marbles were obtained. Many of the marbles met 
with in Indian household ornamentation hav'e been derived from 
European quarries. 

The official returns of foreign trade adopt two headings, under which Imports, 
lime, marble, etc., are included. These are ” Stone and Marble, ” and stone. 

Euilding Materials,” such as “ Cement ” and Chalk ” and “ Lime.” iiarWe. 

The IMPORTS of Stone and Marble have ranged from 204,205 to 362.554 cwt. 
during the five years 1902-7, or a valuation of from 2| to 11 lakhs of rupees. 

The chief item in point of bulk is stone from Arabia and Mauritius, used for 

road-making in Calcutta ; and in point of value, marble from Italy to 

the e.vtent of au average of 24 lakhs of rupees for each of the years 

named. Turning now to the Chalk and Lime. The quantity imported is Lime. 

annually about 30,000 to .50,000 cwt., valued at about Rs. 30,000 to 30,000, 

and comes almost exclusively from the United Kingdom and is received 

mainly by Bengal. The Exports from India have never exceeded 53,000 Exports. 

Cwt., or a valuation of just under one lakh of rupees. These consignments 

go mostly from Madras to Ceylon. Of the Cements a very different cements. 

story has to he told. The totals (during 1902-7) have ranged from 

646,356 cwt. in 1902-3 to 1,788,428 in 1905-6, valued at from 13^ to 32 

lakhs of rupees. In 1906-7 the imports were 1,714,506 cwt., valued at 

Rs. 30,87,484. Fully three-quarters of the supply comes from the United 

Kingdom, and the balance mainly from Belgium, France and Germany. 

Bengal takes very nearly half the imports : the remainder goes to Bombay, 

Burma, Madras and Sind in the order named. Of the internal traffic in intormi Truffio. 
Stone and Lime very little can be learned. The rail and riverborne 
returns of minerals show a steady progression from an import of 6,733,264 
in 1902-3 to 12,744,352 envt. in 1905-6, with 12,149,239 cwt. in 
1906-7. Taking the last year the chief receiving centres for Marble and 
Stone were : — Madras Ports, 3,443,282 cwt. (chiefiy from Madras Presi- 
dency) ; Calcutta, 2,040,834 cwt. (from Bengal) : and the United Pro- 
Unces, 569,874 cwt. (from Rajputana and Central India). Chalk and 
Lime : — Calcutta, 1,606,523 cwt. (from Assam, Eastern Bengal, Raj- 
Putana and Central India, Central Provinces and Calcutta) ; and the 
Lnited Provinces, 244,421 cwt. (from the Central Provinces and Nizam’s 
Territory). Lastly, Others — a total of 66,986 cwt. Thus Assam and 
Madras are the chief sources of the lime traded in over India, but Bombay 
and Burma seem to be entirely self-supporting, as there arc practically 
no records of interchanges from or to these provinces. 

UNUM USITATISSIMUM, Lhin.. Sp. PL. 1st ed.. 1753, D.E.P., 

: Mathiolus. New Kreutterh.. 1563, 130 with plate ; also Epitome (ed.. 2-77. 

Camerariu.s), 1586, 200-1 with plate; also C. Bauhin. Upem, 1598, a^Flax. 
333-4 with plates; Linschoten. Vo)/. E. Tnd.. 1598, i.. 80; Greaves. Pyra- 
'nidogr., 1646 ; Celsius, Hierohotatneou. etc., 1747, ii., 283-312 : .lones, 
select. Ind. PL. in As. Res., 1795. iv., 270-1 ; Sprengel, Hist. Rei. Herb.. 

1808, 11; lEcl. des Sciences Nat., 1H23, xxvi., 479-93 ; Billerbeck, FL 
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Classica, 1824, 85 ; Yates, Text. Antiq., 1843, 252-91, 383-8 ; Daubeny, 
Lect. Roman Husbandry, 1857, 117-8 ; Bentham, Rev. on Targioni-Tozzetti, 
in Journ. Hort. Soc., 1855, ix., 148 ; Royle, Fibrous PI. Ind., 1855, 135- 
232 ; Heer, Die Pflanzen der Pfahlb., 1865, 35 ; also Ueber den Hacks 
und die Flachskultur, 1872 ; De Candolle, Orig. Cult. PL, 119-30 ; Liotard, 
Cult. Flax Ind., Select. Rec. Govt, of Ind., 1871-9, 1-36 ; FI. Br. Ind., i., 
410 ; The Wealth of Ind., 1897, 100-6 ; Hehn, Kulturpfl. und Haust, 

1894, 160-86 ; 570 ; Renouard, Etudes sur le Culture du Linum . ; 
Voelcker, Iniprov. Ind. Agrt., 1893, 284-6 ; Watt, Stat. Atlas Ind., 

1895, 27 ; Dodge, Flax Culture in Europe and America. U.S. Dept. Agri. 
Rept., 1898, No. 10 ; Mukerji, Handbook Ind. Agri., 1901, 272-4 ; llollison, 
Textbook Ind. Agri., 1901, hi., 94-8 ; Wie.sner, Die Rohst. des Pflanzenr., 
1903, ii., 276-99 ; Cooke, FI. Pres. Bomb., 1903, 154-5 ; Prain, Beng. 
PL, 1903, i., 288-9 ; Duthie and Fuller, Field and Garden Crops, ii., 40-2 ; 
Duthie, FI. Upper Gang. Plain. 1903, 122-3 ; Bidl. Imp. Inst, in Board 
of Trade Journ. suppL, Dec. 1903, 188-200 (rovie%\'s papers pub. by 
Dept, of Agri. and Tech. Instruct, in Ireland, 1902, ii., 636 et seq. ; 
1903, iii., 663 et seq.) ; Lineje. 

The above, out of the library of books that might be cited as dealing 
more or less fully w-ith the subject of Linum (Linseed and Flax), maybe 
consulted by the reader desirous of botanical, historical and industrial 
details. The names given to these products in Europe and Asia are so 
extensive and varied tliat only those of most frequent use can be here 
mentioned; — linseed, linum, lein, lin, lino, linu: flax, rlas, flachs, etc.; 
alsi, alshi, ahsh, tisi, chikna, pesii, bijri, keun, zighir, jnvasa, atasi, alashi, 
masina, mushina, auma, ksumd, ximd ziggar, kaftan, zaghu, pischta, etc., etc. 

Species and Races. — The Linseed and Flax Plant is cultivated through- 
out the plains of India, and up to altitudes of 6.000 feet above the sea. 
According to De Candolle (followed bv most other botanical writers), 
it is indigenous to certain localities situate between the Persian Gulf 
and the Caspian and Black Seas. A consensus of opinion also favours 
belief that originally the perennial Max (Liuum uni/usfifoiiuni) was the 
plant that in Europe was first cultivated for its fibre — a plant that is 
wild south of the Alps ; and further that its displacement from popular 
favour took place about the clo.se of the Stone Age of European history. 

There is no evidence of L. iiiii/usfif'olium ever hawiig been met 
with in India either wild or cultivated. It would seem highly likelv (as 
recently pointed out to me by Mr. J. R. Drummond) that the economic in- 
formation recorded in the Dictionary under L. .strirfum may be incorrect 
— the plant intended to be denoted as cultivated in Afghanistan havuig 
very possibly been one of the numerous races of the ordinary linseed. 
That being so, the only truly wild Liuum witliin the Indian area, at all 
related to the oil-yiehiing L. usitufi.s.vimum. is /.. /mfcnuc, Lwrt.— a 
species found in Western Tibet at altitudes of 9,00() to f3,(X)0 feet. Th'^ 
is reputed to have been occasionally seen under a crude cultivation, ttie 
seeds being valued ou account of the oil they contain. 

Thus we are left completely in the dark, not only as to when an 
where the substitution of L. usifufis.simum for u uf/u.stifoliuni 

took place in Europe, but as to the origin of the stock that now afio 
the linseed of Indian commerce. Accordimr to some writers L- ^ 
a.-isinnim, the modern flax-yielding plant of Europe, was derived from 
India. 
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History. — While the classic records of India certainly do make mention of 
atdsi, umd, ksuma, etc., etc,, no account, either of the oil-seed or of tlie hbro, 
is such as to remove all possible doubt that linseed and flax were imdoubte<lly 
Indicated, but it can be said that L'reater certainty prevails rep:arding the oil 
than the fibre, fn the Institutes of Mann (bk. ii., 41) we read that the garments lu-tn, n.-ns 
of students shouhl consist of skins above anti of iabries of hemp, llax {ksuma) ibe 

or wool below. So again (bk, v., 121), a man who kriow.s the law is likened ^ 
to purified linen cloth {ksuynd). Lastly a Brahmin, if he be compelled to make 
his living as a trader (bk. x., 87), must not stdl dyed cloth or jrarments of hemp, 
flax {ksuma) and wool. Thus there would .Necm no doubt that tlie wonl ksuma 
is of frequent occurrence, and that it denott'd a fibre w hieh was puniual (bleached, 
doubtless). Kalidasa speaks of the white colour of the cloth. Jhit whetin'r 
ksuma originally ilenoted linen or silk, or rhta, or 4 4iiatftnnH. <jr some such fibre, 
but not necessarily linen, seems a dtiubtful tpie^lion. Must commentators ha\e. 
however, accepted the name ksuma. as linen, and often viith an atmo-<]-*here nf 
such assurance as to convey the impre.ssion that there was no doubt, and c(nild 
be no doubt, as to its determination. But if that \iew lie correct it is, to say 
the least of it, curious that to-day the <uily use of the pl.int. known to tlio [M'ojde 
of India, is as a source of linseed and linseed oil. not of tihn^ [ksutnn) or garments Linseed Oil. 
of the same. In fact, it is the all but universal belief that the linseed plant will 
not yield fibre of sufiicient merit to repay the expense of its sepurafion and 
purification. Are we to suppose, then, that .mucc cla^'^^c times a complete rcM.)- 
lution has in India taken place, and tliat cultivation as a source of oil-sced is 
comparatively modern — a consequence possibly of the Muhammadan conquests of 
India, if not of European commerce ? Or is the <»ther explanation more accept- 
able, namely that the passages above indicated refer to un entirely different plant 
(possibly cotton) or denote experience obtained and opinions held prior to the 
invasion of India, and, therefore, ju'H'r to any knowledge *.>f the plant as a Hource 
of oil ? Mr. F, W, Thomas (Librarian t“ the Intha Office) draws my attention t'» 
the fact that in ^usrutn (SOO b.< .) ntasi oil is spoken of as having a slight hiuell versua 

of flesh; of its being used like tli.it ut hemp aiul scnamiun for poultices ; and of A'iMmd. 
its being pungent, light, penetrating an<l laxative. The.^e are char«\cters that 
would seem to denote linseeil. si> that the atasi of Sanskrit autho^:^ stamls a better 
chance of liaving been linseed than the uynd or ksuma <'f being flax. Dutt 
{Mat. Med. Hind., IflOO, 202) simply gives, m an appendix to his work, the name 
atasi as the Sanskrit of i.inttot ; masina, it.s Bengali: and its Hindustani : 

80 that it may be inferred to have been a drug, in the upiiuou of the Sanskrit 
authors, that was unworthy of special consideration. 

The oil is occasionally mentioned, however, in the Ani-i-Akluin and in a Linseed 
few other such publications, but on the other hand all the early Ihinqiean tra\el- Oil. 
lers in India whose evidence is L^enerally regarded of \.ilue lii'^turn .illy, are 
singularly silent regarding both hii'-ecd and llax. Kumpluus and 

Burinann make no mention of any specie^ of r.ittmit. The Ea•^t India ( um- 
pany’s Records, as puhlishe<l by ihrduo*>d .md {t'n.st Litter iUxd, Not mentioned 

IbOO to 1019), the subsequent six volume', nf LiWrs R'Clu'kI The 
India Conipani/, ns also the still more recent work. The Knqlis}i Fartories in 
India, 1018-21, prepared by Fohter, do ii**t contuui any rctercnces to IiiiM.H'd 
cr flax. Miiburn {Or. Coinm., 1813). wlm deaK with jill the articles iradeil 
in between Englantl and the East Iinlies, China arul Japan of that date, makc'j 
not the slightest allusion to linseed or flax, thoutrh he deals with BCBamum 
castor and other oils and oil-seeds a.s exported from India. 2sext to not lung 
nf a historic character can, therefore, be recorded of the early produciion 
^nd trade in linseed. The only point at all conclusive is that the Muham- 
^^ans seem more clnselv connected with the origin of the traffic than lie* 

Hindus. 

Huchanan-Hamilton {Slat. Ace. Dinaj. (written >-ubbeHpient to l.'jUT), 174i -i - 

munierates “ Flax or Linseed, mosina '' among his iigricultural 'Tops of Bengal. V' " , ' 

nut liiakes no Libservations regarding it, Keitiier m his J-jurfay tiiruauh . 

lS07, n<>r in )ii'' -4cro'//i^ of tht Kfruj-han of ils)9) In n-jer t*. 

pther flax or Iin''eed. Ainshe (lS2*i) t-.ivs there wj': then a g.-.-d de.ii ni ti,i\ 

■^Uig cultivateil iu Fpper IniiiH. c-'pet i.dK in i^engah tor niaking Mii; ht‘ Itieii 
adda^ — (jf ve.ir'? it has aBo Inc-one an "hject m tlie lower pr< Une-.. 

Oirey (As. lies., INU>. x.. lo) wiK-i appiireutiy one of the tirst author,-, who wrol" g.^rey's 
‘hTinitely reganiiiig Indisn iinsef'd. He s.iv^ that the ml i<- nuxe^l with mu-^tcU'd ^“oura. 
to BUch an extent that it is “ until " tor pamting '-»r tiic oih»,‘r Ubofiil pu^}^o^'e'^ 
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to which it is applied in Europe. Of flax ho says the Natives know nothing of 
its use to make thread. In 1825 Thornton brought out the second edition of 
Milburn’s Oriental Commerce^ in whi(*h work it is stated that ‘’flax is very gener* 
ally cultivated in Bengal and Bihar tor the oil which is obtained from the seeds, 
the stalks being rejected as usele&s.” [Cf. Kawlinson, Hist. Ancient Egypt, 
iSNl, 1., ti2-3.] 

'J'hu.s then from the observations already made, it may be inferred that thy 
study of the production and utilisation of iisittitiHsitmtm resolves itself into 
two sections, Flax and Linseed. These cannot of course be exhaustively dealt 
with. Imt 1 shall dispose of l^dax (to Imiia intinitely the lesser important 
product) Ar.-^t of all, ami m a very few words. 

FLAX AND LINEN. — The possibility of combining the production of 
linseed with the supply of Pax has been spasmodically raised in India 
(‘Very now and again during the past hundred vears or so. An important 
series of experiments and investigations were in consequence conducted 
in 1790 to 1810 : another in 1840 ; and still a third in 1872, the object 
being not so much to ascertain whether a protitable eombiued seed and 
fibre induatry could bi' organised, as to ascertain whether flax could 
become a commercial product of India at all. In the Proceedimjs uj 
the Honourable the East India L'omjianij. pre.served in the records of 
the Board of Revenue, Bengal, of date 1805-7. are many interesting 
details of the early experiments. Six Arab flax-dressers were sent from 
Bussora to Bengal, but failed to produce good tibre from the plants raised 
from the seed .specially iiiijiorted from Bassora. Roxburgh, in 1801, 
and again in 1806. gave accounts of the (>xperiments he had conducted at 
the Company's Hemp Farm near Calcutta. An army of writers, down 
to R(jyle's time, may he .said to have recorded their theories or narrated 
their experiments, bn each occasion of special investigation, the results 
obtained were not (h'emed encouraging. But more recently still a new 
phase has arisen that may in the future assume some importance. Tin’ 
demand for cheap cordage, to be used as " binders.” has suggested the 
pos.sibility that the .stems of the linseed-yielding plants (while they doubt- 
less do not contain fibre of sulficient merit and abundance to justify being 
elaborately separated, cleaned, and placed on the market as Indian flax) 
may still by a simple method of preparation afford a cordage tibre that, 
as a catch crop, might undersell even jute. At present the steins of the 
liii-seed plant are not used in any way, and if they could be turned into a 
profitable by-product a great boon would doubtless be conferred on the 
Indian cultivators. 

Vesc|ne {Traite de Hot. .hjri. et Induxt.. 1885. 495) very properh 
obsiwves that climate' exercises a considerable intluence on the (piahties 
of fibre or seed produced. In warm eountru'.s the fibre is least abundant, 
but the seed crop protn.se. He then adds that the seeds obtained from 
a fibre ( rop may be useful for oil, but thev are imperfectly formed aw 
can never he iwed for rejirodnctiou. Conversely, if the seeds be m 
developed, the fibre is ail but ruined. If the combination crop of nax 
and linseed be in India seriou-slv eouteiuplated in the future, the plan • 
would have to b<' siekled close to the ground or pulled up by the roof, 
the seeds being thra.-hed out and the .stems .subseijueutly treated for t nir 
fibre. But the (pie.stiou of all others that naturally arise.s is this" < nn 
the .same plant yield both products protitablv i Would it not be prefera e 
to grow separate crops I , 

E.xteiisive experiments Mould verv possiblv have to be cunducte . 
the various Clovernnieiit.s of India in ordi'r to ascertain the cow > 
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necessary ior a (-'oiubiiiatioii crop. It would have to h(' discovered whethci 
a stock could he evolved a little richer in fibre than that presentlv 
crown, but which would still yield a fair crop id' .seed. The, class of 
soils suited, the seasou.s ol sowinsi, the. methods ol cultivation, and the 
period at which the harvest should be made, etc., etc., are some id the 
is.sues of importance that the Indian cultivators could not be trusted to 
investigate and solve for theiiisidves. Then the methods and appiiain es 
reijuired for separation ot the fibre would have to be demonstrated, and 
above all, the hnal conclusion mad(> abundatitlv cle.ir, n.inielv that the 
jtroposed departures from the timedionoured tisai;es, m Imsi' .,! , iiltiva- 
tion, were in the niiijats' best interests, and that the vastlv iucreaseil cost 
ot seed to acre, the new expenditure in fibre-extracting .ippliaiices and 
the extra labour involved, could all be jiistilied bv the lutieli ui'e.iter 
retitrns obtained. 

In testitig these and maiiv other such aspects of the propnsisl new 
departure, tlie exjiei ieiiee gained in the |>ast (\erv iiearlv hilile) experi- 
ments would have to be carefully borne in mind and the .'liorti inniicis 
guarded against. These results will be found in the DuiioH'tri/ (v.. ID :i."D 
ami it will be .seen that the idea ol utilising the tibre of the linseed plant 
IS bv no means now, but that several piusons have unsueressftillv tried 
To obtain a useful tibre from it. For p.xample. we read that some ve.irs 
ago the late Mr, Savi of iMohesgunge in Eastern Bengal found the .stems 
ot lin.sped too thin and woody to afford fibre. In Assam the Direi tiu of 
Agrieiilture. we are told, made some experimeiits in IbOl to ascertain if 
flax coulil be produced in that province. The plants grew well enough 
hut were laid by heavy rain, and when taken up the fibre wa.s found to 
be rotten. The following year better re.sulfs were obtained, but the want 
ot proper machinery, to separate the tibre. resulted in a report that denoteil 
miperteet work rather than defective crop. In the n'port for liiDl if 
IS stated that as the sotvings had been made in spring, the i rop had 
t" ripen in July during the middle of the rains. ft was am orJingK' 

' oiitenipiated to trv an autumn sowing, notwithstanding the li-k ot 
frost. The report adds, " By sowing the i-rop m autumn i: mav 
grow aiid ripen in drv weather and escapi' the baii'dul inlliteni ■ of the 
monsoon rains." 


I I ifi.n.' t'> I'e 
'ii -t. i. 


I ,! ’!■ lljl 

tAli. riiic "1.-. 


Bengal. 

Asfeam. 


Recent Experiments . — It may now be stilted that the Bihar I’i.uileis’ Bihar, 
■■i.ssociatiou have receiitlv taken interest m the ]i(is.,diilitv of tlax-growmg 
being Usefully resorted to by the indigo planters as a supjilcinentarv itoji. 

■\t a luccring of the Dundee Chamber of Commeri'e (■''ept. 2'), lUDt) this cm <- 
siibjeit Was alluded to with min h intere.st. ami a rcferein e made to a I ’df' d, 
'omiuittee having obtatriedau audience ot His Majestv'.s .SiM-rctarv ol St.ite. 

'Util the express object of urgitig this matter as speciallv wortlir o! the 
'ittentiun of the t.iovernment of India. The samples procured tmni Bihar 
"►•re pronoum ed such as to suit a large portion ot the tr.nle, ir umiid n .c 
fliim seem that within the past few vear^ the ipicsfiou of tia\-iiroii;n rem 
“‘oni', a- well as of fla.x and hiiseed eomhmed, have been oni e more 
'■I'gegiiig tlie iitteiitiou ot maiiv jiersoiis, ami it m.iv be -.od limt i, uid 
a fortunate i in uin.-tam e U a 'olution of the problem be ar Lmt lous'l 
•‘ml a iiew and prosperous indu'trv given to Imlia, in i outMiii.iriivi of 
The already lung list of those, th.it owe their exi'tem c or dcvebeioient 


ro British ( omiiicn iid ententri'e. 
that ' ' 


Ii must never be bugotti 


Ih 


hliseed is at best a iiskv crop, ami one. tli.it H resoiled to iiv tin 
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raiyat for rent-paying purposes, but only when necessity occurs and 
favourable conditions are likely to prevail. 

Since the above was penned there has come to hand a report of the 
experiments recently conducted in Bihar, written by Bernard Coventr}’ 
(Agri. Journ. huh, i., pt. ill., 192-200). It would appear that a few 
indigo concern.s have experimented with flax during the past four years, 
and Coventry’s remarks aj'e apparently the result of experience gained. 
The following extract may be accepted as conveiing the chief facts 
“ There is as much fibre in the plant grown in India as at home, namely, 
about 20 per cent, of dried straw. The average yield of retted and 
dried straw at Dooriah from sowing at the rate of 2 inaunds of 
seed, was 40 mauiids per acre, and tiie percentage of fibre obtained 
from the straw was 15 per cent., or 6 maunds of fibre per acre. This 
.should have given 44 inaunds of good fibre and 14 maunds of tow, that 
is to say, the proportion of good fibre to tow should have been as 
three to one, but in point of fact it was onlv half good fibre and half 
tow.” “ Tile flax from tlie first year’.s experiments fetched £.30 a ton, 
tiie second year £.35, and tliis year it is expected to tetch £40 a ton, 
owing to its better quality. The price of tow was about £10 a ton. The 
cost of production, including cultivation, seed, manufacture, shipping, 
insurance, and other outlav e.xpjenditnre, amounts to Rs. 62 per acre. 
Taking the 6 inaunds of filue to have sold at £2-3 a ton including tow, 
equal to say Rs. 13 per inaund, we have a gross return of Rs. 78 per acre 
and a profit ot R.s. 1<).'’ 

(.'oventrv contends aci ordinglv tliat the cultivation of the plant has 
tieen accomplished succe.sstullv. but concludes lii» report almost in the 
word.s used by Dr. Jameson in 1859, viz., ■' All that is required to market 
a useful crop in India are some good instructors to show how the fibre 
is to be prepared and fitted for tiie market, and good seed and machinery. 
Lastly, Coventry, like most other writers on this subject, adds, “ There 
are two separate but closely connected problems for investigation : 
the possibility of establishing a new industrv for the growth of flax as a 
fibre crop for the production of high-grade fibre alone ; second, the possi- 
bility of introducing a system whereby fibre, probably’ of a lower quality, 
could he produced in combination with the existing large cultivation ot 
linseed for oil-seeds.” Students of this subject will find the information 
furnished by Hanausek (Micro. Tech. Prod. (Wiiiton and Barber, transl.). 
1907, 7.3-7) highly instructive. Thev should also coii'-ult the recent 
re.sults by Fiiilow (Dept. E. Bcng. and Assam, 1906-7, app. ii.). 

It lias been often urged that, even if tiie separation of a fibre sliou ( 
prove iinremuiicrative. the stems might become of great value to t e 
paper-maker. But the crop is well known to be an exhausting one, aiic 
on that account is often barred by many leases, hence an effort siiou i 
be made to overcome tliese objections bv improvements in manuriug. 
Fowls are known to fatten very rajiidlv it allowed to stray' over 
fields, and a certain percentage of liiiseed-cako is the world oyer 

one oi the verv liest food materials for prolongiuo and iniprocms u 
milk of cows, especiallv when butter manufacture is an iinportaut c ■ 
sideration. It lias, in fact, been remarked that along the foot of the 
Nortli-West Himalaya, linseed is at times sown mainly as a cattle 

for milch buffaloes- -tiie oil lieing onl v a seeoinlarv considerarion. ^ 

connection, liowever, attention may be drawn to a briel note by 
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{('yniiof/cnesis hi Plimts, in Aijri. Journ. Inti., i.. pt. iii., 225) on a poisonous 
property at times possessed by tlie linseed plant. He mentions a case 
where cattle ate some immature linseed as fodder with the result that 
tifty-two died in a few hours. A specimen of the plant sent for examination 
contained a cyanogenetio glucoside, and yielded prussic acid when crushed 
in water. 

LINSEED AND LINSEED OIL. — The seed obtained from the culti- 
vated L. ii.'iitii/i.s.thiiiiii) is known as Lixseed, the oil c.xpressed there- 
from is Linseed-oil, and the cake Linseed-cake. 

The object being to promote flowering, not to produce lonsi, straiulit, 
fibre-yielding stems, the seed is sown much thinner than is gcuierallv the 
case with European flax. The result of this special cultivation has been to 
develop several well-marked Eaces, all of which possess one characteristic; — • 
a much-branched stem. There are two readily recognised kinds, namely 
a white-seeded and a red-seeded, and of each of these at lea«t two tirades 
with cither “ bold ” or '■ small ” forms of the seed. The latter may be only 
a condition of defective cultivation or immaturity of crop, but commer- 
cially the bold seed is the form of greatest value. The subject of the 
cultivated races of linseed is, however, too imperfectly understood to allow 
of more being at pre.sent said regarding them than that many distinct 
forms exist. It would, therefore, be the most obvious course to pursue, 
in any attempt at new developments of the linseed traffic, to improve 
the stock by careful selection in the direction desired, rather than to at- 
tempt the acclimatisation of e.xotic stocks. It is well known that the 
iluality and yield of oil varies greatly in the seed of one country as 
compared with that of another. The white-seeded form has usually 
white coloured flowers, the brown-seeded blue flowers. Moreover, the 
white seed has a thinner shell, and contains nearly 2 per cent, more oil 
than is the case with the red. These facts have led to many inquiries 
as to the white-seeded plant being grown separately and the seed 
sent into the market pure. The demand for such pure seed has never, 
however, been so large and constant, nor the hopes of increased price 
.■■uflicientlv encouraging, to tempt producers to give the attention to the 
subject that would bo necessary. Moreover, it is said that the i|uc.litv 
indicated is not eon,-Nlant. In other word', under altered l•onditions. the 
white-seeded plant ina\- prodiuc red seial aiul thus frustrate thi‘ produc- 
tion of a pure frop. [Cf. Leather, Eijrcl of ('hnmit' of llhiiate on .Inioiint 
"f Oil ui Lhi-ieed. in Atjn. Journ. Iml.. lltOti, i.. pt. iv., 413-4.] 

Area under Linseed.-~\ cry often lin.seed is grown as a mixed crop, 
being sown along with other oil-seeds and the two reaped together and 
used in the production of well-known blends of oils. At other times 
Iin.seed coinstitutcs lines through or borders to other crops, so that the 
u'rratest difficulty often prevails in determining the actual area under the 
crop. This is more especially the case in the Lhiited Provinces. Eut 
when grown mixed, the crop is all but universallv intended [or home 
ii’.niiUs, the crop grown for export being usually pure. 

To the Natives of India a drving oil is of no consecjUence since they do 
Lot reijuire an oil with that propertv, heme the frequent admixture with 
mustard-oil seed, which greatly reduces the value of the produce from 
the standpoint of a drving oil. But sin h admixture is more often than 
not accidental, through produce being pnrchaseil that was not intended 
for the foreign market. Voch ker (Iwpr'ir. Iml. -I'jri.. bsOi’i, discu.sses 
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the adiiltrration or admixture of linseed and says that it is usually pur- 
chased ill Eomliay on a basis of 94 per <-ent. purity, and elsewhere on a 
bii.sis of yti. It is, therefore, hardly to the interest of the shipper to get 
ab.solutelv pure seed, since nothing more is paid for it in Europe than that 
adulterated to the extent named. Voelcker adds that an attempt was 
made some years ago to buy upon the basis of " absolute purity,” but this 
proved a dead letter, since there was no demand in the home market for 
pure linseed. 

During the past fifteen vears the crop has fluctuated very greatly. 
Thus in 1891-2 it was 3.21],0(X) acres pure and 545,000 acres mixed ; iii 
189.j-() it was 2.954,093 pure and 560.000 mixed ; in 1899-1900, 1,648,903 
pure and 409,000 ini.xed ; in 1903-4, 3,609,079 pure and 592,000 mixed; 
in 1904-5, .3,747,400 pure and 647,000 mixed ; in 1905-6, 2,700,400 pure 
and 567JXX) mixed, while the Final Memorandum issued by the Com- 
mercial Intelligence Department estimate.s the area for 1906-7 as 
.3.028. 2(X» pure and 63.3,000 mixed. Analysing the returns for the year 
1905-6, by way of illustration of the distribution of produrtion, wo 
learn that .A.ssam had 55,709; Eastern Bengal 103,000; Bengal 726,500; 
Agra 185,034 ; Oudh 60,880 ; Bombay 139,623 : Central Provinces 
812.068 ; Berar 96,70.3 acres, the balance on the total area being in 
Madras, Panjab. Kajputana and Central India, and lastly Burma. The 
highest of all the unimportant areas is usually Madras, which in 1905-6 
had 21.099 acres ; and Sind the lowest, with 3 acres under the crop. 

PRODVCTION. — It inav now be useful to devote a few pages to a 
series of notes on the linseed of the chief areas of Indian production : — 

1. bEXOAL 'including Eastern Bengaf). — .4s already indicated, Bengal, of all tlie 
inces of India, tia.s ii.siiidly tlie largest extent of land under this crop, tlwuph 
in the year specially dealt with it had less than the t'entral Provinces. Tlie 
districts of Bengal that had m IflO.i-C the greatest acreage of linseed were 
Uarlihanga, 1,38,.500; (lava, WI,U00 ; Xadia, 49.000; Saran, 72.000; Champanin, 
tiG,300 ; Muzaffarpur, 41,200; Jessore. 29.900 : Murshidabud, 29,100; Bardwan, 
22, .too ; Xoakhali, 22,000 ; anil Backergan), 20.000 acres. It is thus a crop that 
in.ay be spoken of as produced most abundantly within the indigo distric^. -4t 
all events it is niainiy grown, so far as Bengal is concerned, in Tirhut and Bihar. 
Rukerji (Handbook Ind Agri., 272-4) .says it is believed to h A'e well-drained heavy , 
li iiirny soils, especially if rich in lime, such as those often under mustard or til ctc]''- 
It recjuirc.s more or le,.s the same soil, in fact, as wheat and gram. The land 
slioiilil be prepared in September, and thorough and deep ploughing is ijesira^^'^^ 


Before the close of the monsoons the .somngs are usually completed. The 
I'lito iia^ been gii en a.s S to 12 lb. to the acre. If .sown late, irrigation may 
iic< e.N.s.iry, but vihen the plant is in tiovver rainfall is injurious. The crop ijt 
haricstcd hy- the end of F»4>rujiry or the heginniiig of March and the seed e\^ 
tr.ictcd liy fl.iilmg. Six to ,'iu'ht iiiaund.s of seed (say oOO to 700 lb.) is the avcmci 
produce per arre. The str.uv is useless a.s fodder, 
that ciecu pl.mt.s eaten hy cattle have been knoyvn to prove 

i.s held to yield oiic-fioirfh of it.s weight of oii. The 

valuable as food for milch Cows than either rai or tori cukes, tiiough the 
said to be softer than th.it obtained yvhere mu.staril- or cotton-seed 
given to the coyy.s, Busu speaks of the straw of linseed being reduced to 
.iiid given ro cattle in mixture.s yyith the hhttsa of yvheat, barley, gram. ® ^,[2 
ft IS considered a.-, lu'ating, and therefore seldom giy eii to animals > i 


l)C 


and indeed it B eypn said 

fatal. The seed 

cake is regarded ninre 


L't<\ 


a dead t' 


1 the cuhivato^. 

T rtf*'* - 


T}u‘ ^ivip is harren and thus V.)e'rnrnc . . 

Trade in fitngai 7:^''). — Tn thf' Aunncd Rtpf^rt on the yiaritvM 

/t/ BttKja} { lf>04-A. 24) il is stated that "the rjUantity sliifiped rose by ’-b'i 
and Ti'<cs tho higlieat an rrcnrd. tht* v**nr l<SUS-h coining next, hut the ' ■* 


, ivlue 


y-.meod (iv I'rli p..,- only. In ,Mu\, t'.Mi.'i, tin- prn-e of lin.si'eil in ( alcm . • 

Bs. 0 b p. r I.uiimd ; while in May, liMli, it was Ks. ;M0. .'Dm 
diiction in the year I‘«'I4 was enormous ami in April the home price fell t" 
ipiarter, a ligiire not apjiroached since duly, ISOti, yylieii the price was 
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The avera,>re price for 1004 was 33«. as compared with 30/<, in 10U3. There was an 
extremely lur^re crop in Arffoutina. ami the Tmted Km'r«lom imported e\en more 
from that country tliaii from Bntisli India. Th(‘ I'lntt'd Kinj>dom took oa o s},ir<vnf 
per rent, of the quantity shipped from ('td<-utta, and ( Icrmany 33*7 per cent. Kx- * 

}M)rts to llie United ^States. \\}nch did not exist in the previoiw \ear, totalled 
Oil. 047 cut.” “ Eu tlie Unitecl Provinces the mitturn of pure linseed <lurmc tlu' 
year wa.s 2lk3 per cent, better than the .season l)efore, ami in HciiLial the improve- 
ment was r)-7 per cent., or 41'4 per ♦•cut. aho\e the ten gears' .i\ei\mn».'’ [("/. 

Basil, Agri. Lohardaga, ISOO, pt. ii.. 3.7 ; ihmerjei, Agri. ('ntidvk, ls‘i3. SO. | 

2. CENTRAL PROViNCES AND Judged of ).y tiio area dev oted to tile C. Prov. 

eroj), these provinces are undoubtedly the sc«M>nd most important ( ent res of pr( nine- and Bcrar. 
tion,andare usually just under the Beinral area. In 100.7 -0 the ( 'cntral I’rovinces 
had 812,008 acres devoted to Imseed and Bcrar had 00,703, or < lose on a million 
acres between them. A sh;zEit increase of these areas uoiild hav<“ to l)r made 
to cover the mixed eultiv'ution.s of Im.seed ami wheat or linseed and L'ram. tac., 
whieli e.xpressed as pure hnseod usually represents a <-ultivation (.f say 30,lM)0 
acres. The districts enumerated m sequence of hnsced aercaLte were m tlu* i |,t,f 
eVn^ra^ Provinces: — Raipur, 181,000; Bilaspur, 100.003; Nagpur, OO.OSO ; i)b,trn.ts 
Wardha, 61.212: Bhandara. 6S,0.7i> ; Chanda, 82. .733 ; Jabbalpur, 13.013; 

Balaghat, 28,3o8 ; Saugor, 23,070; ami Damoh, 22,0s2, In Bcrar . 

46.120; Buidana. 10,503: Akola, loJiOT: and Amraoti. 11.317- T'he 1). dance 
in both instances on the total areas Luvt-n is made up liy di.stricts with smaih'r 
acreages than those sliown. 

SirJ. B. Fuller, in a Report on the Outturn of <'ro}>f< (1804, 20-2). furnislies outturn, 
many useful particulars regarding linseed. "Tlurtv \oars ago,” lie says, "the 
production of linseed was relatuelv very snmll. It i- now one of tlie principal 
"f agricultural resources of the Provinces, and crop statistics indicate that the 
area is still e.xtending. But there is reason to believe th.it the land rajadly 
becomes ]inseeil->iek, wlien it requires a long period of rotation." " By far the 
most important prodiu'ing tracts are the Nagpur and UhaTti«.garli plains In 
the former it is almost entirely a single crop. In the latter it is of most im- 
portance as an after cro]), thougli its growtli as ,i single crop is by no me.ins 
insignificant.” "The crop would be exceedingly protitabio were it not \crv 
precarious. In a good year it gives a larger return than wheat with a far smaller rncun.pu-. 
outlay on seed and eultivaticm. But the plants are very sensitive to damp when 
in Hower. and a few days' cloudy weatiier at t\\iy> time will prevent the .seed from 
betting and bring a promising crop to a disappointing h.uuest. Rust aNo chu-.i's Ituht. 

^eat damage.” The late Dr. Barclay (.df/r/. Ledg , l8t*.7. No. ‘in. *267-711. 

351-2) devoted much attention to the stiuly of that fungal p<irasite. VVhih* 
by no means confined to the Central Provinces and Ber.tr. it has l>etMi 'f>eci,iily 
studied in connection with these pn*vinces. ami a reference to the available m- 
h'rmation may therefore be given in this place. 

Tlie methods of cultivation and all other details .irc prcci-t'lv >umlar m the 
1 eutral Provinces to those alre.idy desiribt*d under Bengal .md Bmiibav, <ind 
iieeti not thcreforo he here rept'ated. Sub^r<pient V car-' to tho-'C dl'.cu•^sod by 
bir James Fuller have mnnife-ti'tl an even greater expari'-ion, though .severe 
fiu( tuatioiis ami hciivy h)sses through failure of crop.', vv*-rc also rc-firded. 

About ;7 per cent, of the total croppotl area in the Central Provinces is ordi- i:> i .ti,.' Ari 
n.irtly under linseed. It eunn<tt be grown more froqueutly than om e in live or 

\ears hut it ha.s tliis advantage, that when wheat ami gram give bad returns, -ly,, 
iiriseerl, in such seasons, is usually succes.sful. and thu.s may .savt* tht‘ eultiwitor's f.Ts.., 
position. When cotton or jnar fail, the land may be suddenly tlirowai un«ler E-u—oi. 
liiiseefl ami a good crop obtained. When grown as a sole crop, lins^'ctl is ordi- 
narily sown earlier than wheat, and this .sonu'times in its favour. But t\ large 
part of the linseed produced is sowm as a second crop following rice, and i,-. tb'i>. 
uiueh later. An earlv ce.ssHtion of the jimnsoon wt»uld thus injurioU'‘lv' atf'-or 
the late crop. 

Trade in Central Pro\ incus . — Tlie bulk of the protlm-tion in rhe-o provnu-o.. 

S'" convevod bv tr.iin to Bombay, but a fair amount is importc<l fr-uu K-iiputana i >] oru: iv. 

'^nd Central India. 

3. L NIT ED PROVINCES. — The two province-' of .\graand I bidb \ ievv^i togr-rher Agra and 
undonbredly take tlie third ]»osition m the Endniu production -J iui'-eoii. Durmg Oudh. 

1 >.7 -It tlio area in the forriu^r < .» ua to 1 S,7.i»34 aen's and in t ii*- latter to ou, ssu 
acres, or a total of 21.7, 614 acn-:'. .\ml to indie.ite tie* «hstriliution ibo toliow- 
figures of the »hstriet areas in.iy be recorded. In Agra : — 
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Gorakhpur, 60.331 ; Basti, 22.144: AHahabafl. 8,S03 ; Mirzapiir, 22,581; 
Hamirpur. 40.950 ; Banda, 2.457 ; Jalaun, 6.379 : all other districts with 
lesser areas. In Oudh Province: — Gonda, 33.175; Bahraich, 17,120; Sitapur, 
3,007 ; and Kheri, 2,290 ; all others much smaller areas. 

The system of cultivation pursued in these provinces, and the results ob- 
tained. have been so fully dealt with in the Field and Garden Crops and in the 
Dictionary, that it is hardly desirable to republish a general statement. The 
remarks that follow may therefore be retrarded as useful particulars gleaned 
from various sources with a view to .supplement what has already been said. 
In the Gazetteer for Bareilly, linseed is described as one of the minor staples 
that is always sown broadcast, and nearly always as the second {dosahi) crop 
of the year. Of Moradabad it is said that when the rice is cut, advantage is 
taken of any moisture left in the soil to scratch the ground hastily with the 
plough and throw a mixture of cram, linseed and barley into it and leave these 
to take their chance. Tliese are. however, rather exceptional than t j^pical districts 
in linseed production. Mr. W. H. Moreland, the Director of Agriculture, in his 
annual forecasts and final reports of the Iinsee<l and rape crops of these pro- 
Aunces has for some years past furnished a most useful review of the facts of 
interest and value. In the report for 1903-4. he observes tliat linseed is gener- 
ally sown after the autumn crop. Excessive moisture at the so^ving season 
would appear to be injurious, but rain in December and January is necessary, 
and if delayed till February the crop is not much benefited. 

Trade with the United Proiinces . — The exports shown in the rail and river- 
borne traffic of these provinces go almost exclusively to the port of Calcutta. 
The«e, in fact, constitute about one-third of the total Calcutta supply, the re- 
maining two-thirds coming almost entirely from Bengal. The total amount 
of linseed shown in the returns of internal trade of India came in 1904^5 to 
12,051,507 cwt., of which Calcutta took 6.015,008 and Bombay 4 , 561,058 cwt. 
Hence the two towms named drain practically the entire amount of linseed 
that is annually r>ro«lijced and m the proportions shown. But in 1906-7 the 
quantity produced fell to 4.859,773, of whicli Calcutta took 2,666,604 and Bombay 
1.936,053 cwt. 

4. BOMRAV A\D 5/.VD, — In the Western Presidency linseed can hardly be 
regarded as a very important crop. It. in fact, has hitherto held the 
if not the fifth, po'sition among the Indian provinces, with, in 1904-5, 523,968, 
and in 1905-6, 139,623. That area was distributed as follows in 1905-6:— 
Nasik, 24.115: Bijnpur, 44.662; Khandesh, 16.333; Sholapur, 
Dharwar. 14.013; and Ahmednagtir. 12.645; all others with less than 5,000 
acres. But the figures for the years 1903-4 ami 1004-5 were in nearly every 
instance double what might be called the normal area in the districts 
named. The total for the Presidency, in other words, showed in 1903-4 an 
expansion on the area during 1902-3 of 108 per cent., and on that of five years 
previously of 149. MolUson {Textbook Ind.Agri.. iii., 94-8) furnishes an account 
of a practical nature regardins: this crop in Western India. The following may 
be given as an abstract of his vioAvs : — When grown for linseed (as in India), 
the seed rate is much lower than when grown fas in Europe) for fibre, lu 
India, a mature crop stands 18 to 24 inches high. The stems rise from to® 
ground some distance, anrl then branch freely. A linseed crop in flower is. 
during Deceniber-^Tanuary, a noticeable feature of the black-soil districts, 
particularly in Khandesh — the common variety with a rich mahogany-brown 
coloured seed ; but a creamy-white variety is sparingly grown in the Bomoa. 
Presidency, and to a Ci>nsi<lerable extent in the Central ProA'inces. The 
crop rabi areas under linseed, Avheat, gram and juar are more or less in er 
changeable, depending on the character of the monsoon season, and particular j 
on the late rainfall. . , 

From the district areas g^A'cn ahoA'e, it will be seen that the Bombay lins®®^ 
supply comes mainly from th^ Dercan and Karnatak, very litrle being grown 
in Giijaraf and none at all in the K'mkan. It is raised in the rabi season on >. 
anfl on deep moisture-hoklimr black ^<‘il, and on such land is rotated cm® > 
Avith wheat, gram or safflower, and soraetimes rabi junr. The best 
soil IS probably the deep hlack-soil belt on each side of the Tapti in 
Linseed is the sole cr..p of its year. The tillage should be completed by 
end of September, and the seed drilled in October at the rate of 10 ^ 

the acre, in roAA's a foot apart. But the lami should be so thoroughly 
th>jt w'ocdiug maA'n<)t bo neceasary, sm«*e iiitcrculture is usually harmtu . 
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crop is in c'tod reasons ripe by Fel'niary, and m reaped a sickle near the ground 

or uprooted. It is then carried to tlie threshing-floor and dried, when the seeds 
readily separate, and are \viniio\\ cd in the usual way. A full crop may he 500 Ih. 
to the acre. I)ut it is precarious, and often may yield much less. Linsecsl inav 
therefore, he coii'^idered a deii<*ato crop, which in favourahlo seasons onlv is 
grown with particular success. 

Trade in Liomba\ . — The port town «)f Bombay timins its supplic's from the Snpplipi- 
Nizam's Territory, Bonihay, the Central Pro\iiices and Bcrar. Rajputana .ind from. 

Central India, the United Provinces of Agra and Oiulh, tlio Panjiih. and .Aladnv's. 

In the returns of traffic carried hy rail and river, it is shown that tiio town of 

Bombay received in 1904-5, 4,501,058 cwt. ; in 1905-0, 2,580.494 cwt. ; and in 

1906-7, 1,930,053 cwt. The most important contributing single centre is tli(‘ Chief rontro. 

Nizam's Territory, From thc-^o supplies are. of course, drawn the Bombay 

exports to foreign countries, and it is thus instructive to note that one-half 

comes from the Nizam’s Territory — a rcgi'Ui very different from rliat from 

which Calcutta drains its supplies. 

5. PASJAB. — Since the time that Badcn-Powcll wrote his Fanjnb Piodnct'i Panjab. 

(i., 497-500, and Stewart published his Paniab Plants, a cori‘='iderablc 

expansion of the area of linseed seems to have taken place. Still, tlie total area 

in 1905-6 was only 31.293 acres, the bulk being in Kangra, 12, 5S0 acres ; (iurdas- hhief 
pur, 4.039 ; Sialkot, 3.024; Anibala. 1.57.5; Hosluarpiir, 1.927; Ciujrat. 1.579; 
and Jhelura, 1,309. In Kashmir there is also a fair area, the plant being 
cultivated up to about 0.000 feet above the sea (Lawrence, Assess. Rapt.. 1S90, 

18). The imports into the Panjab of linseed obtained from Kashmir i.s an im- K.asLujir. 
portantitem in the Trans-frontier tra<Ie, and one of increasing value. In 1898-9. 
these imports were 20,423 cwt., valued at Rs. 88.052 ; in 1901-2, they had be- 
come 223,642 cwt., valued at Rs. 15.52.993 ; and in 1903-4 stood at 50,502 cwt.. 
valued at Rs. 3,35.130 ; but in 1900-7 fell to 0.083 cwt., Rs. 41.189. In 1800-3 
a company carried out fairly extensive experiments at Sialkot in order to as- 
certain if flax could bo there produceil ; they were apparently unsuccessful, 
for the plant presently grown in that district is entircdy for linseed. In Kangra £an^,T». 
the seed is thrown .iraung the stubble after cutting the rieo and springs up 
without any special cultivation ; it is thus a .eecond or supplementary 
crop. 

6. HYDERABAD, CBSTRAL ISDIA \SD RAJPLTASA. — It is unfortunate that Hyderabad, 
particulars cannot be ascertained regarding the production in the Native State,-, 

f^inco one or two of these, mwro especially Hyderabad, are impnriant centn s 
f'f production. Tlie <»nly sort of conception that can be obtained regarding 
this, is by a study of the railborne traffic. During the year 19U4-5 the Xi/.,mrs 
Territory exp)orted l,226,2o2 cwt., and in 1906-7, 85o, 937 cwt.; Rajputana and 
Central India, ‘.>5l,4t)0 and ls2, 179 «'\vt. in the same years; the.-e amiuint-, 
going to Ronibay, con.-tituted fully ono-h.df «.>f the Bombay ?.u[iply. 

7. M \DR \s/aSS \M \,\0 BLRM \. pro\imtw take so smaU a Madras, 

lu the Indian lin-ood tr<iffif that they can be n* g!o( ted without seriou-, (‘oii- 
’'Ofjuonces. The reports fruui iho province of Kastern Bengal ami Assam w(‘rw 

in 1904-5, 85,746 ewt.. and iii 1906, 7 only 15,803 <-wt. , of Madran still le<s, 
namely 50,171 and 31.269 cwt. 

ISDIAN TRADE i\ LI\SEtD A\D LE\SEED OIL,- In the pro- 
vincial paragraphs above, mention will be found to have been made o[ 
the extent of cultivation and the supply of linseefl obtained from the 
thief producing provinces. It is not necessary to repeat these state* 
hients, but a goo*l starting-point in a study of the total linseed trade 

India is naturally to he had in the figures of FoREiax Tuadk. 

British Gift to Indian Cultivators , — ForEIGX Expouts. — R ovle in- First 
forms us that tin* first mention of the Exports of linseed from Iicha ^^xports. 
octurs in 1832, when 3 cwt. were recorded. The very lU'xt yc.ir tlie ir,Sa.a,jr.s 
exports w'cre l.5'^3 cwt. ; in i;^39, 120,922 cwt. ; and in 

560 452 <-wt. In the exports from India were 55n,7<» cwt.. 

Valued at Rs. 1.25.57.790 ; m 5,997,172 cwt., valued at 

Us. 3.69,81,265 ; in 19i>0-], o.otiu.lSh valued at Rs. 4.45.6O.096 ; in 

1903-1, s,6 16^350 t -wr., valued at R-^. 5,7^41,762 ; and m 1904-5 they ^ 
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attained tlieir liiyhest record, namely ll,182,tK)l) cwt., valued at 
Rs. f),32,t!7.;1.5ti, bnt sank in 190-5-6 to 5,788.860 cwt., valued at 
Rs. 4,11. 5.7, 398, and in 1906-7 still further to 4, 378, 826 cwt., valued 
at Rs. 3.25,98,578. The linseed consumed in India represents oiilv 
about 5 per cent, of the ])roduction. hence it is not far from correct 
when it is affirmed that (be traffic as known to us to-dav is entirelv 
a conseijuimce of the British ailmiiiistratioii — a f^ift to the agriculture 
of India which covens an area of land, profitably utilised, of approxi- 
mately four million acres, and gives a protliiction of half a million tons of 
oil-seeds, which represents a contribution to the earnings of the farmers 
of thrc'e and a half million pounds sterling. Moreover, it is a crop 
that may be used as a safetv-valve, and be increased or decreased accord- 
ing to the owner’s advantage. In other words, land is thereby prolitatilv 
cultivated, in excess of ordinary food necessities, xvhich may be thrown 
under food crops as occasion arises. But for those very reasons, the traffic 
is subject to the greatest possible variations. Production depends greatlv 
on local necp.ssities of food, the prices ruling in Europe for linseed, and 
the relative values of linseed and cotton for the time being. The .Argentine 
Republic has within recent vears become India’s most formidable rival. 

Out of the total exports in 1904-5, India's record year (total 11,182.009 
cwt.), 3,885,776 cwt. were eonsigiied to Breat Britain ; 2.746,965 cwt. 
to Bermanv : 1.889.846 cwt. to France : 1.173,647 cwt. to Holland ; and 
673,874 cwt. to Italy. 


Linseed, like wheat, is very readily influenced by the vicissitudes of 
bad seasoiis, caused either bv drought or blight. But so important a 
position has the Indian supply secured in the markets of the world, that 
when the quantity decreases the price, as a rule, rises, thus compensating 
the producer. But perhaps the most instructive lesson to be leanied 
from the study of the areas of production of linseed, in relation to the 
returns of foreign e.xports. is the circumstance that while linseed holds 
the third position in area, the value and quantit}’ of the seed exported 
from India are usually verv nearly the values and quantities of all the other 
oil-seeds taken together. And from this standpoint alone, therefore, n 
derived a fairly tangible conception of the consumption of oils and oil- 
seeds within India itself, and full confirmation obtained of the stateinent 
already made that linseed is grown primarily for the purpose of e.xport . 
it is a rent-pavdng crop. 

Internal Trade . — The returns published officially regarding the nio\e- 
incuts of linseed by road, rail and river afford the onlv really dotinite 
coiK'optiou of production and sale that can be learned. The traffic 
tercel as carried bv these routes duriuir the five vears ending 1906-( "cc. 
1902-3. 5.922.967 cwt. ; 1903-4, 8,884, (K)4 cwt. 1904-5. 12.051.507 cwt : 

1905-6. 5,278,659 cwt. ; and 1906-7. 4,859.773 cwt. Analysing the 
record year (1904-5). the total shown under foreign e.xports (disregarding 
for till' moment the traffic in the oil) came to I l,182,(Kl9 ewt., or sa> !ia> 
a iiiillioii cwt. less than the deliveries regi-.tered by the railways at the pnO 
towns— and that siirplus mav, therefore, be taken as the amount used up 
bv the loc.il mills or < arried forwanl into next year's stock. A l ertam 
disrrepani V has, bowever. to lie aiiejitiMi. due to iiupcrlection-' in t i 
returns and unavoidable duplications. Still, it can lairly be s.ud that • ' 
bgures coinpilerl bv one department ( RuilwaV') proxide the e.xaet liiianOt^^ 
shown by aiiotlier (Foreign E.xports). and a third line ol leasonii-g 'ni- 
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ill' ilsi'il t(i coliiiiin iuirli, iiai'ii‘l\ tin* aica ol ciiKu .i1 inn i'.\])ri‘S‘<i'il tii tin' 
ai'i’i'ptrd avt‘r.ii;(' \iclil. \’u'\\c'(l li'oiii aiiv ami «'\civ ^liuiil|iiiiul . w i' 
loarii tliat thr hnsi'nl uf Iinlia is i;r()\Mi purdv and miii|iU in ohi'dii'm c 
to a lori'ipn doniund. As alroadv incntionod. tlio i‘.\|i()rts linin Calcutta 
are drawn from the Jirnvince of Itenpal (tv.o-tliirds! and Iroin the I’nited 
l’ro\ inces (the rc'inainder) ; Assam and the Central I'rovniees enntrihutine 
hetween them onlv ahout lllC.IKIIJ cwt., out ol a total C.dciitta siipplv of 
close on 7,(I(K),(XKI cwt. The exports irom Homiia\', on the other hand, 
are drawn from the Nizam's Territorv, Kajimtana and Central India, the 
Central Provinces and Berar. and histlv the Bomhav Presidencv itself, 
and 111 the oi'der named. ( )t the piodiKimt proviiu es (jiideed of from 
the railway returns). Itenual heads the list, and is lolloued hv the I'nited 
I’rovinees (a yood second) ; liv the Nizam's 'I’erntorv (an indifferent 
third) ; hv the Central Provinces and Ber.ir (a verv poor lourthl ; then 
Ftajimtana and tamtral India ; Bomhav ; next A.s.sani : and, hist ol all, 
-Madras. Karachi exports a smalt amount o( Panjah lin.seed, Seeiny 
that the (Central Provinee.s have so lai'ee an area ilniler the crop, their 
position as fourth in exports is a little dilliciilt to understainl. 'I'lie ex- 

[ilanatioii i.s jierhaps that the area is shown larper than it should 

to mixed ( ultivation heine ('stiinated as pure. 

Linseed Oil and Oil Mills. — It cannot be ascertained how many of 
the 99 oil mills, reported to be at work in India, are concerned in thi' 
linseed traffic proper. (July one appears to deal cxclusivelv in linseed, 
namely the Gourepore Coinpanv. Ltd., near Calcutta. Their oils and 
oilcakes are noted all over India. The mill, moreover, produee.s both 
boiled and unboiled oils. The e.xport.s of linseed oil from India are not 
very imjiortaiit, nor do thev appear to be inereasinii : in fact, judited 
of by the returns irom 1H99-19(X) to IfXjd-T. thev have, if anvthinu, 
been deereasins;. In 1899-190tt thev weri' '_*lfs.479 uallons. valued ar 
Rs. 4,20,lti7 ; in 19U.‘l-4, 137,9.52 'ialloii'. valued at Rs. 3,hl ,ii."i4 : in 
190.5-6, 1S6.682 callous, valued at Rs. 4. .57.984 : am! in I9n(i -7, 111.20.5 
Uallons, valued at Rs. 2,18,926. Nearlv the whole ol thcM' exports n'o 
from Bi'iieal, and thus to a laree extent doiibtles-, emli'-aee the Coui'epoie 
Company’s traiisaetions. It is .dso imieworthv that the n;a|or portion 
noes to Australia and New Zealand. A- alieadx m'litioned (p. 726) 
the cake i- valued as an .irtich- ol e.nil" food wlien not adiilleratcd with 
mii'tard (sec p)i. 184, 776, 817). 

ft'/- Hurst, L^tbru-fints, f)ih,t tc.. I.slM*. .\n.les, V. t, OiL find IS'.lT, 

■tn . Ijivnelie and IMi-Intnsh. iV/aei/t. e/ CiinU'i/e-'i. lOe.. 1 sie.l. III, ■4,71-411-; 
■Mien. Comm. .Inal.. ISOil, 12 . < 14 . Percivel. f'nnini. Hot.. 1 ilOn. lilli; .\. Walt, 

of Soap.makutq. Itiol, "JS. 130 : Riyth, Fond (‘om/to.... find .-itml., llin.'l. 2H4 -7 ; 
"rniht and Mitcliell, Ofl.i, Farn. Waj-r.i, iir.. 111(13, 311, IIS; Salmi, Iml. and 
Art Tech, of Paintn ami Varni.sfo n. 11(0.7, 311-(i.7.] 

LIVE STOCK OF INDIA.— This verv larire and inpiortant suh- 
]('( t may be discussed under the lollowiiiu sei tions : Oxen ami Buff, doe- ; 
8heep and (ioats ; Horses. Donkevs. 51ules. ( 'ann'!- ; and Pict-. 

•Vii analysis of the return.- of Live Stock in India diiriim' 196.5 (i mani- 
te-t- the existence ol approxmiiitelv 198 million he.id ot • att’e i.i,\\-, 
hull-, bullocks, 1 luff a hies, -iteep. iIo.lt -, llor-l's. mule-. dol.Ke V-, i .i liicis, etc. 1. 
Ihe actual tiyures .ire Od million bull- and biilliM k-. 22 millini, cox-: 
13 million biiffaloi's : 26 million vounu stock; Is nnlliou -liei-p ; 2.’i 
million moats ; 24 million hor-e-. donlyv-. mules ; .imi 3,93 diil , .i,niels. The 
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live stock of Bengal is not recorded, but, since its population is twice 
that of Madras, it may be asstxnied to possess double the returned 
live .stock of all sorts met xvith in the Southern Presidency, viz. 
bl million. This gives the 198 millions (above mentioned) as the total 
live stock, in place of the officinal figure of 1.37 millions (exclusive of Bengal). 
Hut to that total has also to be added the 15 millions shown as owned by 
the Native States. In fact 30 millions would not over-state the live stock 
of these States, making a grand total for India of over 228 million 
cattle of all kinds. 

Some such estimate seems essential to allow of comparison with the 
trade returns, which include Bengal and the Native States. Thus, for 
example, the term “ hides ” may be taken to mean undressed skins of 
full-grown bovine animals, and “ skins ” those of calves, sheep and 
goats. For the five years ending 1903-4 the average number of hides 
(raw and dressed) exported from India came to 12| millions, and of skins 
37 millions : these collectively would, therefore, show 23 per cent, on the 
estimated total live stock of all India for the period in question. But the 
e.xiiorts bv theraselve.s take no cognisance of the numbers of hides and 
skins used up by the indigenous leather industries of India itself, nor of 
the numbers of animals that die or are killed and the skins, for various 
reasons, entirely lost. AVere a figure to be given for the annual death- 
rate (from all causes) of the cattle, sheep and goats of India, it is probable 
that it would be something nearer 70 to 80 rather than the 50 millions 
indicated bv the returns of foreign trade specially dealt with above. For 
further particulars see the article Hides and Skins (pp. 632-9). 

/. THE OXEM, BUFFALOES, ETC., OF INDIA. 

The following is a li.st of the chief Bovine animals of India that fall 
into this group ; — ■ 

Bos Indicus, Lum . Blanford, Fa. Br. Ind. (Maminalia), 483-4 ; Mollison, 
Textbook Ind. Agri., 1901, ii., 93-139 : Meagher and Vaughan, Dairy Farming 
in India, 1904, 41-7. The Zebu or Humped Ox, bail, gai, gau, dhur (cattle), 
dht'n danger (liorned cattle), dudhar (milch cow), etc. . 

The Indian animal differs from the tame ox of Europe and North Asia m 
structure, general coloration, voice and habit. Its origin is unknown, but ac- 
cording to Blyth it was probably African. No ancestral form has as yet been 
discovered among the Indian fossil bovines. Humped cattle have, however, 
often been reported to have run wild in India. All the breeds of the Indian ox 
are held sacred by the Hindus and are, therefore, neither killed nor their ties 
eaten by a large portion of tlie people. On the other hand, the tending on cattle 
is regarded as a highly- honourable po.sition, and hence also milk, butter, che^, 
etc., are largely consumed by all classes of the community. Below will be found a 
brief sketch of some of the leading breeds of oxen. 

B. bubalus, Lmn : Blanforil, f.c. 491-3; Mollison, l.c. ii., 140-55; Meagher 
and Vaughan, l.c. 47-.'>l, 59 : Note on Export of Buffalos to Australia, Rev. an 
Agri. Dept. Ind., 188.5. The Buffalo, arna, mang, mains, bhains, bir biar, gera 
rri/nii, moh, siloi, misip, iroi. kyicai, pana, karbo, etc. , t; pv 

Tame buffaloes are fountl all over the plains and lower hills of India. i y 
are repeatedly mentioned in the Institutes of Alanu (xi., 99). so that they a' 
been known from the earliest liistoric times. Tlioy are semi-aquatic anima^, 
and accordingly most abundant in humid localities. Are large, niMoU > 
and clumsy cre.itures, with e.xceptionaily short thick legs and conspicuous ( 
The horns are thick, flat, curv etl t.r straight, and marked with rings ^ ^ 
cative of age. The muzzle is large, remarkably square, and the head 
very- low. A truly wild buffalo is fairly- abundant in India (except , j 
Southern and Western I’rov iiices), e.siiecially in low-lying swampy 
cov'ered w-ith tall grass. Few domestic animals have, in fact, chai^ 
than the buffalo. Wliile it w-ill not breed with the ox, the tame buna o c 
will pair readily with the wild buffalo-bull, the stock being thereby iniprov 
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They are powerful drauglit animals, and the milk is exceptionally rich in 
butter-fat. 

B. grunniens, Lmn . Blanford, Lc. 490; Turner, Acc. Eyyib. to Tibet, 1800, Yak. 

186, t. X. (from a picture belonging to Warren Hastings) ; Vigne, Travels, rtc., 

1842, li., 277 ; Hoffmeister, Travels in Cont. Itid., 1848, 302, 374. The Yak or 
(irunting Ox, dong, hrong-dorig, ban-chowr (the wild) : yak, pujii, chour-gau, 
kotass (the domestic animal). 

In its wild state it inhabits the cohiest and most de-*<»LLte triu ts of the iv*!!,] Al/.i-i.- 
Himalaya — lieing found at a greater elevation than any otli>T mammal, it is Spotus 
dark brown, almost black, with tlie exception of the inuzzlo, head and nock, 
which are often grey. In domestication it becomes smaller ami variable in afu-n. 

colour, being often jiure white or piebald. Mention is rna<ie of tht‘ qatas or 
Tibetan yak ” in the Ain-i-Akhari (1590, Jarrett, transh, iii , 121). It is kept 
by the Tibetans and various other tribes that inhabit the hi"her regions, on ac- 
count of its being a sure-footed pack animal. The flesh is said to be rich, juicy 
and delicately flavoured. The milk is excepti<»na!ly rich (con-Niderably richer Miik. 
than that of the cow), and much of the h>od of the people consi.^ts of curd either 
fresh or dried and powdered into a kind of ine<d. The white tails cunstitute the 
chowris (fly-flaps) sold all over Imlia. The hair is woseu into clotli and ropes. Ch-’ims. 

In fact the wealth of the people of Eastern 'J'lbet consists in their flocks of yaks. 

The horns are made into cups and other objeeis of iluniestic u-e and ornament. 

But the yak breeds freely with domestic cattle. One w.us sent to England by 
Warren Hastings, which lived for some years and bec.une llie sire of many cim.-^s- 
bred calves, only one of which lived and wms successfully cros-.-ed by an Indian 
bull. A cross is common on the Xorth-West Hiiualay.v and is known as the dhzo, 
zobo, etc. ; it is fertile and in some localities preferrcii to the pure yak. 

Other Speciei:. — Throe other animals bei(.»nging to this genu.'* may be hen? men- 
tioned, but, as scarcely of economic value, need «>nly be t xhibiteil very briefly : — 

(а) B. frontalis. Lamb . Blanford. /.c. 487-0 ; tin’ Mithu/i or (Java! "£ As^arii, Mitlian. 
Manipur. Xasa hills, Cliittagons and Fuirnia. Saul to bo partly doiiifsticated 

by the Kukis. 

(б) B. gaurus, Wm.i BLintord, l.c. 4b4-7 : the Uaur or Indian Iii:-un of the hilly Eisou. 
forests of the Indian Peninsula. Assam. Burui.a and tlu' Malay Feniiisul.i, a.s- 
cending to altitudes of about 0,00O feet. It has occasionally been tamed by tlio 
people on the hill tracts between Assam and Burma, but has ncter, strictly 
speakuig, been domesticated. The horns are in great demand for ornamental 

work, (See Horn, p. 040.) 

(c) B. sondaicus, Mmitr d Sr/iaj, , Blanford, l.c. 4.S0-00. The B.mtiiig, Banting, 
found in Burma and the JIalay Peninsula, Bf'rneo, Java and Balt. It has 
been more or le.s.s domesticated in Java and perhaps elsewhere. 

CATTLE .\SD- CATTLB-BREEDISG.—lw Europe cattle inav iie Cattle- 
said to be reared tor milk and ine.at, but in India their chief value breeding. 

IS as beasts of burden. Horses are all but tiiiknowii in liulian 
agriculture, the bullock being very ncarlv exclusively used for tillage 
and transport. Occasionally camels are so employed and butialuc.s are 
highly valued for their milk, though they are too slow to be niueh in 
demand for agricultural operations. 

There are many breeds of indigenous cattle. Nearly all the pure Pure 
Stocks are of one colour — white or grey. In areas where little attention Breeds. 

IS paid to the subject, mixed colours or piebald cattle are not infreijuout. 
txcept in the north-east of Madras, all Indian cattle are horned. The 
hump is prominent, and more highlv developed in some breeds. 

Bullocks which are suited for slow and heavy work have usually Ueav-j- w.„-kr!-, 

massive heads, long pendulous ears, thick short nei-ks. coar-e leg-boncs, 

big feet, much loose skin on the neck, dewlap and sheath, and no particular 

'hoop in till' hind quarters. Those bc.st suited for quii-k work have s vc. ri. ■ 

clean heads, lierv tciupier.s. short erect ears, thin nei ks, c onijiai t roumied 

bodies, small hard feet, a verv decided droop in the hind quarters, and 

little or no loo.se skin on tliciieik. dewlap and sheath. Indian oxen.it 

fuay thus be ob,-,ervcil, arc di.'tiugiiished lollcctively tiom the breeds of 
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Europe by the Iminp on the shouhlers, by the deep undulating dewlap, 
and by the short grunt in place of the ringing bellow of the European 
ox (Imp. Gaz.. iii., 77-89). Many Eiu’opean travellers in India 
allude to the " hump ” as a special feature of the provisions (beef) 
procurable in India. Thus Terry ( To//. E. Ind.. 11522 (ed. 1777), 
89-90) says the “beeves” differ from ours in being smaller and in 
having “ each of them a great bunch of grisly flesh which grows upon the 
meeting of their shoulders.” He then adds that the flesh is very sweet 
and tender. 

There are few subjects in which India is so very backevard as those 
of Cattle-breeding and Dairv Farming, hence the available literature 
is comparativelv insignificant and defectic'e when judged of in the 
light of their importance. This is tlie more surprising since, with a large 
proportion of the jreople of India, the cow is the most sacred of all 
animals. In the Ain-i-Akh<iri (lii90) .special mention is made of the 
vimeration in which it is heli 1. Lin.sfhoteii [Voii. E. Ind., 1598, i., 257, 
.‘if)0), Bernier (Trnnds. l().5(i-t)8, in Constable, Or. i., 326-7), Tavernier 

{Trui-ela Ind., 1G76 (ed. Ball), ii., 217), and many other European travellers 
in India, dwell on the sacred character of the Indian cow. It might 
naturally, therefore, have been expected that the cow, and some at least 
of the products it affords, would have existed in even a higher or more 
fully developed condition than is the case in most other countrie.s. 

While there are certain Indian breed.s of cattle that compare favourably 
with those of other parts of the world, most are inferior in size and strength 
as well as in ejuantity of meat and milk which they provide. The breed.s 
vary directly with the soil, climate and food of the countrie.s in which they 
live. For example, in deltaic tracts the oxen are inferior but the buffaloes 
superior. Meagher and Vaughan very rightly observe ; — “ The great 
variations in the Indian climate largely affect the milk yield of cattle 
impiorted from foreign districts. Hansi-Hissar cows will not prove as 
satisfactory say in Jabbalpur. as they will in Delhi or Meerut, and this 
should be borne in mind before condenining the Haiisi-Hissar breed. It 
appears to be a fact that the further they travel east or south {i.e. tho 
damper the climate becomes), the more certain is the decrease in the 
yield.” Climate, soil and available food in fact influence so rapidlv t le 
breeds of cattle that it becomes undesirable to e.xtend schemes of in' 
provement very much hevond selection from existing stock wdthin eac i 
area. Indeed for the plains of Lower India, crosses of foreign sB®***^’ 
more especially from Europe, have proved highly unsatisfactory, i ** 
chief difficultv i-, to overcome the opposition that exists in transferrnif- 
without loss of special merit, the stocks even of one part of India to anot er. 
If the intention be to improve, as heavy draught animals, the breeds of 'c 
Paiijab, Gujarat ami Mysore afford ample material ; if the desire be or 
swiftness, the trotting bullocks of the Central Provinces and 
India {rfaini.i) are unsurpa.s.sed anywhere; and, if milch-cows be ' 

there are several fameil breed.s. such a.s the Xellore or Ongole an 
Gir of Kathiawar and the Han-.i-Hi^sar of the Panjab. In the . 
.ikhnri (Blochmann. transl.. 1-19) special mention is made of the , 

breed of cattle and of the small .swift-footed i/ui/Hs. This is 
( onlirmed bv Ralph Fiti h (in Purcht.A Pihjrimes, 1625. ii.. 173.1). 'vho. w i 
telling of his visit to the Emperor Akbar in 1585. speciallv 
tai ved and gilded carts ol Agra and Fatehpur drawn by “ two litt e 
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about the bignesse of our great Dogs in Englaud.” [('/. Tavernier, 
l.c. 44 ; Terry, l.c. 144-5. 187.] 

But, excepting at the homesteads of the wealtliv or at the experimental 
farms owned by Government, .special seleetion ot stoi k or the n'ariiig 
of healthy, well-formed bulls for service ])Hrpo.ses is ])racticalK' unknown 
from one end of India to the other. The .store told liv Abul Fazl of the 
" Cow Stalls " kept by the Emperor Akbar reads more like a j)roclamati(in 
of the pageant of the all-wise and good Emperor than a statement of his 
efforts towards the improvement ot the cattle ot Iiidia. The .fniril Mahal 
breed is .said to have been introducisl info Mvsore and spcciallv de\ eloped 
by Haider Ali for military purposes. But history tells of ikj Hindu Prims' 
who devoted anything like the attention Akbar bestowed on tins most 
important subject. 

Indian agriculture has for centuries been and is to-dav cssentiallc 
a peasant industry. It is in tin' hands of persons who have the traditional 
knowledge of their ancestors to giiiile them, but absoluti'K' no lapital 
bcvoiid that absorbed in daily necessities. Each person, as a rule, ki'cjis 
hut two or three cows, and cannot afford to keep a bull. .Vnd more- 
over. since the male offspring are not generally emasculated until 
they are three year.s old, the cows are served hy immature and as often 
as not diseased, degenerated or otherwise undesirable m.iles. Iinprovc- 
meut of the breed under these conditions is iiaturallv verv diffiinilf. For 
some year.s past, however, the Government of Imha have reeogniseil the 
obligation of initiating a reform, and with thi.s in view have had su])erior 
hulls reared at special farms (sm h as tho.se ot Hissar, Gharodi. Pusa. etc.) 
and presented to districts where it was desired to improve the local breed 
of cattle. \'oelcker alludes approvinglv to tlii.s ai-tioii. ami urges that the 
.satisfactorv results attained should he pusheil forward until the remotest 
comers of the Einjiire have been reached. So also the Goveu-nment have 
aided very greatly by encouraging local fairs ainl cattle shows, bv awarding 
special prizes on the verdict of high e.xpert officials who have been dejmted 
to vi.sit the, .shows for that purpose. But it is well known that hall-hrcd 
I attle contract rinderpest and other common di'ca'cs m a most vinilent 
form and rarely recover under tri*atment. while manv indigenous breeds 
are comparatively immune. This has aci ordinglv le(l to belief that the 
he.st resiilt.s are likely to he obtained bv brccdiini strntlv w it Inn carclnllv 
selected and special local stocks, not promiscuous mtcr-brccdmg oi all 
races. 

( !) Chief Breeds of Indian Buffaloes. -The bns ds of buffaloes liave 
uot Us yet been critically studictl. Until tins has been doin', little more 
•ail he accomplished here than to indicuti’ those most lrei|nentl\' sjiokcn 
V uives ai urions reference ( 1 oy. E. hid.. 1022 (abrid. ed. Havers], 
p, -- yery large beast having a smooth thii k skin w ithniit h.iir 
'ailed a buffalo wide li gives good milk ; the liesh of them is like beid but 
iK-ither so toothsome nor wholesome.’’ 

In ries'-growiiig traits buffaloes are e.xteusivelv irned tor till.ige ,uid 
'artiige Work. Hut .ilthouuh thev rhtive well in wet ehm ite- the he,t 
needs are met with in Im alities of moderate rainfall and under the lon- 
' Uioiis best suited for cattle-breeding. But buffaloes tmi't havc.u i css to 
Water, and reijnire to be bathed om-e or twice a dav it thev arc to he kept 
*'* ^'talth. ft is also customarv to cli]i off tlicir sparse i oat of h.nr once or 
twice a year. Buffaloes snuy in > olonr, but the majority have hl.n k. shining 
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skins. Some hare white markings and a few are grey, light dun or white. 
Their lowing differs from that of kine and they have no hump. Most 
writers allude to the fact that it is difficult to get a good buffalo-bull, owing 
to its being le.ss valuable than the buffalo-cow. The bulls are not often 
reared, but are either purposely starved or killed. They attain maturity 
at ;H years and are used for stud purposes for not more than 7 or 8 years. 
" It is just as essential when starting a dairy, to get a good bull as to get 
good cows, for many authorities now hohl that it is from the sire, and 
not so much from the dam, that a heifer inherits her milking powers.” 
Middleton, who has kindly perused this reMew of Indian information, 
observes that the milking properties may be transmitted by either 
sex equally, but in England bulls are usually more carefully bred than cows 
and may so transmit properties with greater certainty. 

Considerable commercial interest is taken in the shape of the buffalo- 
horn, the straight forms being of greater value than the curved. From 
the standpoint of the dairv farm, the breeds with eurv'ed horns are ap- 
parently the most highly appreciated. The following are mentioned by 
authors as the characteristics by which the chief breeds of buffaloes may 
be classified : — tho.se with horns approaching a circle (the sjtirocei-Ks ol 
Hodgson), and those with the horns long, straight, the tips only arching 
forward (the niin-f<>reriiK of Hodgson). 

1. Delhi — Tlie breed.s of the United Provinces, tbo Panjiib and Sind are often 

collfctively desipnated " Delhi BufTnloes.” Tile horns are short, thick at the base, 
sharply aiifficd, and rise from the head in a backward and upward course, then 
become completely curled up like the horn.s of a ram. According lo Meagher 
and Vaualmn (l.c. 47-S) the best buffaloes of this kind are the mamiA, procured 
in Hiinsi-His^^ar, Rohtak, Jhind and X.ibha. The name given to thoni is derived 
from wiirna (= to turn), and is an allusion to the form of the horns. They are 
sometimes also called kvndi, and cros.s-breeds with this and the inferior 
buifalo (with straight horns) are called doglci. [Pease, Agri. Lcdg., 1895, Jio- 
408 ; Hadi, Agri. Ledg.. 1895, Xo. 12. 200-8.] , 

2. Surat and Deccan.- — The buffaloes of Surat and the Deccan are very differen . 
They both have what are called straight horns. That is to say, in the sura 
animal they extend along the side of the neck, then turn up near the shoiil er 
with an inward graceful curve ; and in the Deccan breed are even straighter, an 
extend backwards to the shoulders before becoming arched. 

3. Jafferabad — In the Jafferabad (Kathiawar) buffalo the hom is 

massive and coarse. It is flat and broad below, developed at first downwar 
and backwards, then ciu-ved forward.s, thus forming three-quarters o *' 
circle, placed on either side of the head. But there is still another peculiar! ■ 
The frontal bone becorae.s greatly developed until it ciiusos the horns to “PPjj 
united across the forehead. 'This is a very large, clumsy animal with unusua } 
long legs and large spreading feet. . n 

4. Dun-coloured Buffaloes — Here and there all over India, mure 

in hilly districts, remote from swampy country, a dun-coloured bunalo ^ 
with that seems very di.stinct from the other breeds. This has by zoo g 
been regarded as po.ssibly a di.stinct variety, and 1ms received the ^ 

/t. bubft/itM. /ttlrttM, jMeagher and \ aughaii say these dun or ... ^ 

buffaloes generally start well but end badly. They are not a.s a rule heav v mi 
for any length of time. -lOO-l) 

5. Burma and Assam. — Viu-thema {Travtls. 1510 (ed. Hakl. 

speaks of the breeds of Tenasserim as very “ inisshapen." Mati,y su ■- 9 
writers have inciilent, illy iiieiitioneii the buffaloes of Burma, but no one apy 
has studied them cuiiiparatively with the breeds of India. I, vans (- '/'■'■ . 
1S9.0, Xo. 10, I()0-72 ; ISfli’i, Xo. 10) gives, however, manj' Tj hke 

liiirniese breeds. Tiiey would seem to have long, so-called straight lo 
those of Surat. They give very little milk. 'I'he buffaloes of us 

drsciisseil in some detail by Darrah (Agri. Ledg., 1894, Xo. 14). Be 
that though the stock i.-. regubirlv imported from Bengal, the amm 
improve on the rich pu.->tures of the Brahmaputra valley. 

73t) 



TROTTING BULLOCKS 


LIVE STOCK 
Oxen 


(B) Chief Breeds of Indian Cattle, — ^ eiy iittlt* ^trictlv '-pt^akin^ of a 
scieiitilic nature as yet been publLiied on this ^ubjeet. Wallace aiul 
Voelcker have each abveii the results oi their rapih tours ot iu>pecriou 
throuirh India, anbi numerous local writer^^ have extolle^l the imuits of 
certain breeds with which they were familiar. No one has a*? yet criti<'allv 
and comparativelv examined all th<‘ breeds ot Lidia. Little mure, there- 
fore. can be here attempted than to a!n])lifv the particulars oi the elicit 
breeils (given in the DlctiOKartf) in the li;Lfht of the ad‘htianal intorniation 
brought out by the various writers in The Aijricff’tnnil Ledger, and by 
Molinon in his Handbook and by Majors Mea-her and Vaughan in their 
Dainj Farmiiuf tn India, etc, 

I. Gujarat — These are tlie indigerums cattle of the nlanw, Aiinieilab.iri. Kaini 
and Baroda, aho the hilly (.oiintries of P^llanp\l^ and Dc-e-.i. where a larire breed 
uf very superior aiiunals exists. They are. in fact, the finest catrie of India for 
;reneral agricultural purposes. In the more soutliern p<»rnnn>N of ilie province, 
howecer, a mixed and inferior breed occurs whicii in many re-'pec-ts re-<embles 
the Deccam cattle. The Lirver and superior race 2 ^ in ''oiour from white to 
bliusii-grey, the head, neck and limbs often i>eing of a darker tint than the body. 
The horns are somewhat bowed and curve outward' «is they leave the skull, then 
upwards, and lastly inwards. Tlie anmuiis are tail and somewhat iegcry. hut 
very powerful, and lor draught purposes, especialh' when crossed with Mysore, 
are very valuable. [C’b Ovmgton. Vo'j. foSoratf, ln.s‘*, go3-o. 273-85.] 

Gir or Kathiawar — This breed is .'pecially noted f<T it' railk-:rivm- power-. 
It is extensively reared in herds in the <lir fore«r« and lulls <'f South Kathiawar. 
They are coloured animals, often speckled or "r'-an.” m Vvin- 'w 'jIuuLs of red 
and brown. The long, pendent lop-ears and sliorr ».ruii'p]ed h'>rns are 'triking 
peculiarities. In Bombay they are generally called ' ‘ becau.se brought 

lia Surat. 

3. Sind and Aden. — This small-sized ammei h powerful though lazy, but 

the cows are remarkably good milkers. Tlie horns are 'hort. thick, blunt-pomted, 
and project outwards and upwards. The best are bred witlim a rathiis of 3b or 
40 miles from Karachi, and cliietiy on the lower hiils. where goed grazing i* to be 
had. The breed may, however, be met with through Kajpntami and the Southern 
Panjab. [Mollison, T/o' Montgomt'rg and Sind of r'atth\ m A^/r'. Jonrn. 

Lid., UiOT. ii., pt. iii.. 252-0.] 

4. Deccan, Khandesh and Southern Maratha Country — It <uinn'>t be •^aid tli»it 

the regions indicated have developed any very spe< i.a 1 breed' >.i th^ur own. L<irge 
portions of the country are subject to periodical :-car uty aii<i ’ .I'lomil f.tmiiic. 
and the ammals liave bect une lianlened and thu' a- omrod thcir <-luof ( haraetcr- 
isiic. The dewlap is m - >n'!j)icu-»iH. the iotchc<v'l n.>u<>w ami rlu- tuuizle iargo. 
w'hile the horn» spring in an ujiward ilirectaui. ,ibruptl\ (.atwaT-ds and 

ultmiatelv inwards. The low-s arc poor miikcr.-. .uid th»' boil **‘{c'. tfiough small, 
are extremely a^'-nve and have giv.iT p'.Avcr' ot enduran- ••. :f n-u gi^'critoo lieavy 
a Task. Tliey are accordingly much u<cd in light o.uc.* ..r a>, trotting bullock'. 
Su long ago as 15u3, Vertoimuinu”? (\n.Haki. !'<//.. l''l 1, iv.. .577}, ''ftcakmgof the 
Leccan, >aid, " It hath innumerable kync of 'hyriyng yeiowe. 

5. Mysore and Coorg — The cattle of tfiis r-giou are co}pbrated both for 
their 'Wiftne^s ami h>r their .'pirit and power' "f endurance. If cattle-breeding 
''"litl anywhere m Iruha be viewed as having trt<une<.l the po-^ition of a re'->g- 
ra-^ed principle of agri’ uiture, to >[ysore wouitl Inue to he a'signe<4that honour. 
Two descriptions exir^t side by -ide. eacli serving it' owm particular pnrpo-:e 
The first and by far the most niuneruus i> the na i i-l'inn c-f the viliag*-'. riu-^ 

the agricultural stock and mam -^ourc'e of the dairy t'r"<li;ce of the State flu* 
second the doddadatia or big t attle. Thi' embra^e'the following iperiai broods 
'Arj.rit Mahal, H.iilikar. LhUTaldnig. Muhade'Wara. Betfa. etc The tir-r 
'aientiuned — the Royal Amrit Mfih'il — i' th.* highly prized, t.-.t neither 

‘he largest nor the most powerful. These 'pleiidid aunoal' ao- i-ap.tbie .t per- 
thriiang puitk journeys of long Ui-tanres with a ligdit and m -d* rate {.,,id. Tii. y 

large and puwerful anim.ils. « nicit\ kept by tiie well-to-do 1 he hner breed' 
arepurei jloured, the inferior often mottleii. There ex*! a 'ievej. .proent '-f rfie 
jJewlap to mierfero with their trotting a<tion. Their .ir*- deep--er, ii-re- 
iiead bulge-, above the e\ e- and slopes hac'.\..ard. Tl e -ar- ar- -h- Tt in<i pomtetl, 
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and the horn.', which .spring close together, take a backward sweep, gradually 
diverge, and near the extremity curve gracefully upwards and forw'ards. They 
are all, even the nadudana breeds, powerful draught cattle but poor milkers. 
{Cf. Buchanan-Hamilton. Journ. Mysore, etc., 1807. i. (many passages) ; Krist- 
namangar and Pease. Cattle of Mysore, m Agri. Ledg., 1895, Xo. 24 ; Kristna- 
samiengar. Diseases of Mysore Cattle, Agri. Ledg.. 1896, Xo. 28.] 

6. Madras, Nellore, Kiatna (Ongole), etc.. Cattle — The Ongole breed of cattle 
is reared chiefly in the districts ot X'ellore and Kistna. From early times it has 
enjoyed a well-earned reputation of being one of the best milking breeds of India. 
Must writers agree, however, in saying that they degenerate rapidly wdien removed 
to other localities. The valleys of the Kistna and its tributaries have a rich, 
soft, deep black soil, and naturally therefore the cattle of such a country are not 
well suited for hard roads, unless carefully and regularly shod. They are col- 
lectively heavily built animals, docile and of a mild and gentle disposition — 
essential qualities for milch-cattle — but sluggish in action. The head is erect on 
a short, stout neck. The horns are short and stumpy, somewhat resemblmg those 
of Sind cattle, and longer in the cows than in the bulls. They give to the head a 
curious and characteristic appearance, the bulging forehead forming a very 
obtuse angle. The prevailing and true colour is wliite with grey or black points, 
and frequently the bulls are black about the neck and shoulders — broken colours 
indicate impurity. In point of size they are inferior to the Gujarat and Xagar 
cattle. Other Madras breed.s are the Alambadi of Salem and Coimbatore ; the 
Baragur of tlie hills of Coimbatore : the Kangayam of Madura : the Pahkolam 
(Jellicut) cattle of Madura : the small Trichengodi cattle of Salem ; the artifici- 
ally spotted cattle of Tanjore : and the Punganur cattle of Xorth|Arcot. [Of. Pease, 
in Agri. Ledg., 1895, Xo. 7 : Sabba Rao. in Agri. Ledg.. 1896, Xo. 12 ; Holmes. 
Hair~markn\gs on Horses and Cattle. Dept. Land Bee. and Agri. Mad. Bidl.. 1900. 
Xo. 42 ; also Sotes on Cattle of Madras Pres., Bull. N'o, 44 : CTiinn, The Vellore 
Breed of Cattle, iti Agn. Journ. Ind., I9b6. i.. pt. hi.. 237-42.] 

7. Burma. — Very little has been written regarding the cattle of Burma, so that 

it is not possible to a■^so^t tliem witlt the In<Iian breed^. Red is the dommant 
colour. Tile horn'^. when not interfered with, take an upward and forward direc- 
tion and ijrow to a length of to IS inches. The neck is short and powerfm^o 
the dewlap nut mucli developed. The Burmans are most considerate of their 
cattle, never overworking them, and grooming them carefully on the close of t e 
daj'’s task. The animals are also well-fed, so that they are naturally muc i 
superior to the imported cattle from India. But as milk-producers the Burman 
cows occupy a very low place, owing to the prejudice entertained by the Bu^a 
against the use of milk. [C't. Frost, Note on Cattle of : also Quar . 

Journ. Vet. Sc. Ind.. 1890: Evans, m Agri. Ledg., 1895. Xo. 10; Bept. Bei. 
Admin., 1889-90. 47-8 : Settl. Repts (many) : also Dept. Agri. Ann. Bepts., f c| 

8. Bengal and Assam — The ordinary village cattle of these provinces niig*^ 
practically be spoken of as the most inferior in India. They are small o\e 
worked and half-starved animals of which little more can be said than that 
are suited to the climatic conditions and soils of the countries in wliich tne\ 

In certain localities, such as Bihar and Tirhut. considerably better breeds exis^. 
most probably a consequence of the continual importation and crossing ot re'?u 
>tork. In Gaya, for example, it is not uncommon to find an animal 
to ha^•e been derived originally by crossing the Indian cow with an Bng ‘ 
“ sliurt-horn *’ bull imported m 1857. " Bihar i.-i overrun with pols (bulls e 

ciUed to the ^uds). These are very fat. and comparatively useless for s 
purpose-, but do much liarm m eatincr and trampling the growmg 
[Cr. Buchanaq-Hamilton. Stat. Acc. Dinaf., 221-8; also in Montgoraerj * ' 

Hist., <?fc. (many passages) ; Bdine:T\ei, Bankipore Cross-bred Cattle. p 

1895, Xo. 25; DavTAh.Cattleof Assam, Agri. Ledg., No. 14; Mukerji, - . 

Cattle, Haiidbool: Ind. Agri.. 1901. 578-93 ; Imp. Caz., lii.. Tj-89.]^ 

9. Central Provinces. — The stock is often \'ery mixed. In Ximar. r 
brown coloured animals prevail, and in other districts white predominate. 
Ximar is. however, generally held to be the best breed. It is a mei i ^ 
animal. MolUson says that it may be recognised b;^' two peculiarities m 
cuiour of the skin and shape of the horns. They are red or brown mott 

the red is always light, sometimes almost yeliuwish. and the white ^ 1 ^^ 
are never pure \\ lute. The horns are thick at the liase. blunt, flattened aa< 
over the head like those uf the Delhi buffalo. They are chiefly value 
cultural W'-rk and as draught bullocks. Tlie Arvi cattle of these pro\ uices 
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resemble those of Xellore. The bullocks are strong, but not aetive. [C f. Rept.s. Land 
Rev. Settl. (many districts; : Trydell, in Agri. Ledg., ISDs, Xo. IH , Ann. Repfs. 
Dept. Agri. ; Exper. Fann Rept.s.. etc.] 

10. United Provinces of Agra and Oudh. — Tlxroushout Oudh, the winp'ird 

breed ranks high. But there is a sub-breed kno%vn the which is -iiiniUer 

in size, more leggy ami quicker tempered than the ndnp ird. The horn', m both 
are elegant, thick below, and tapering to a tine point. One important feature 
IS a slight but distinct depression on the forehead which makes it ea-sv to dwtin- 
guish the Bahraich from the Doab and Maihur.t (the kosi) cattle. The cows of 
ivosi and Chhata are celebrated for their milking qualities, and the bullocks have 
the reputation of being gno<l draught animaK (see Xo. 13 below). The broods of 
Kheri are, however, far superior to those of Bahraich, ami rnm h resemble the 
Malvi of Central India and Rajputana. In fact Kheri occupies the most pro- 
minent position amongst all the districts of Oudh, h<»ing famed for its <o-caUoil 
parchar cattle, sometimes spoken of as hanaar. U'hite is comidereil the best 
colour and black the worst. The bullock'? are fast walkers, have a highly irritable 
temper, but possess great powers of endnran<*e. Other lireeds mav be n.imed : 
— Bhur, Khairigarh. Slajhra-Singahi and Dhanmhra. [O/. Sayyid Mohammed Hadi. 
Bahraich and Kheri Cattle, in Agri. Lcdg.. Xo. 12; al>o Xo. 111. 

Leather, Barabanki Cattle, Agri. Lcda., Xo. 17 : Ann. Repts. Wt. 

Dept., 1902, 2, et aeq. : Prov. Gaz.. 1903-4 (many district account-i).] 

11. Panjab. — ‘'It may safely be said that the best milch-cows of Cpper 

India are obtained from the Hansi-Hi»sar district, and they are commonly 
termed Hansi cows." With these words Meagher and Vaughan open their 
chapters on the Best Milking Breeds." Speakmg of the Harnana cattle. Pease 
describes the region in which they are produced as ‘‘the green country which 
comprises about 292 villages of the Hi«sar district chieiiy in the Hissar 
and Hansi TahsiU and the” greater part of the Rohtak district.'’ The region 
in question has a good soil, passing into clay-loam in one direction an<i into 
sand in the other. The average rainfall is 10 inches, and the climate, therefore, 
is dry and well suited to cattle. But the increase of cultivation within re.-ent 
years has curtailed tlie pasture lands and ie^'Cned the interest in cattle-rearing. 
Still the country indicated produces a large surplus of cattle regularly exported, 
as also a very important supply of ghi traded in all over India. The Han>i- 
Hissar cattle are uniform in I'olour: broken colours are seldom, it ever, met 
■with. The skin is usually dark coioureil and tiie hair white or grey. i*ur 
darker at the -shoulders and neck, and on the ti.mk-s sometimes almost blc.-ii 
of blue. Red-coloured examples are rare and usually inferior. The iiom- are 
short, set wide apart and arch outward-^, upwards and then inwar<U. iiur 
only slightly forward*. Me.igher and Vaughan, while apparenriv a' '*oj.rmg 
the Hansi a.s the best breed i.>r Upper India, give several illu^tratiou- ><1 rbo 
Sanhiwal sub-breed, which would appear tc* he frequently broken ( — • 

red or mixed colour* — white being rare. According to many writer-*, tie* 
gomery cattle are powerful rivals ..f the Hansi t<.r the claim of first pu*iti>)n a 
milk-yielding stock. Thev are small. >hap*'ly and ahort-legged aniriinl- with 
exceptionally Inu^ tails. The Direct'*r •>£ Agriculture, in July 19u:k ilrew up a 
statement of the breed* of cattle in the P.mpib. in whicii lie add* to tlie above rh»‘ 
Kuchi or Chenab breed : the cattle of the .TUang di*trict : the Dera (diazi Khan 
breeds ; the Hhanm cattle of Salt Range ; and the Ma)a cattle of the up- 
lands between the Sutlej aiiil the Ravi \Ct Pea-e. Cattle of Harriana and 
Aj7rf. Ledg., lS9o. Xo. 22 : ^Meagher and Vaughan. Dairg Farming in In La. 41 -.'U : 
Reptii. Civil Vet. Depf.. 1805-1900.] 

12. Rajputana, Central Inoia, Berar and Hyderabad. — Ihe animals of a hrge 

portion of the tract* of country indicated naturally approximate very < 1- i-elv 
to the Hansi breed alreaily briefly indicated. Tlie charaeterisnc c.ittie of Kaj- 
putana and Central India are invariably pure white, though grey or -tUvr-grey 
“Specimens are occasionally seen, hut broken and mixed colour.-* are unK.n'ov-n. 
As in other large areas, there may be .*aid to be two *uh-race* — a large amoial 
specially selected and ri*e.l by the well-to-.lo a* trotting or fast walking aain.a!'. 
and the ordinarv village or .igricultural breed, MoUi-on c.ilU the*e v 

Alalvi for dialvc ) cattle, and Major Kemp -peak* of the high-cl.i** animal a- the 
Tagore (or Kagar) and the agrionltur.il tne Rnola (*maU) breeti. It w. uM .-ctua 
that throughout tiic country indicate I l*MaI name* are often given h. lik>^* 

* Xagore,” originated fr-'in tiie name of a village or locabtv *pe''i illy nitf-'d tor 
■the superiority t>f us cattle. MoliUon ob-serves that the head is sti"rt. the '-yes 
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are dark, pr< ‘ininent and have a <loei!e appearance. The ears are short with little 
or no Ten'lency to dmup. The horns are very characteristic. They are moder- 
ately thi^ k at the ha«<e. of lair i»=“ii^th and are sharply pf-inted and invariably 
•'pririsr in a forward and upward directicai from tlie head with a graceful outward 
hend. ' Pr<-)i. Wallace describes the horns as re^einblin^ two ares of a circle 

set <ai the cre^t of tlie head with the concavity inwards. They are much prized 
a^ iieavy draught animals, and are accordingly frecpiently seen all ov’er Central 
iinci Western India. They are very >tronc:, but not switt : being reared on stony 
grouiK.!, haA'e hard feet and do not recpiire shoeing even when worked on 
nietalled ruads (Col. Gerard). They are very laraely bred in the territories of 
H.H. the Maharaja Holkar and H.H. the Maharaja Smdia and the cows are 
i.ften not milked at all, and in c->nsec|Uen« e when used as iniich-cows area 
A inferior stC'ck. 

The Khillari cattle of the Satpura hills (in Holkar's territ' »ry extending to North 
Khancle&ii), according toMollison, were derived originally from Mysore andshould 
lie spoken of as the Amrit Mahal breed. !Molli«^<.ui adds, ” The fact that 
Khillari are now bred true to a particular type in a district where Malvi cattle 
are also extensivelv reared is a clear indication that tiie breeders know the ad- 


vantage of keeping a <rood strain pure as possible."’ Mr. Ah Abdoola describes 
four breeds, met with in H.H. the Nizam's Dominions, that take theirnames after 
tlie towns in which reared. Commenting on these. Vet. Major W. R. Hagger 
observes that from the description of the prevailing i oloiirs some seem to have 
a strong strain of Mysore in them, some show a Dec cam cro^.s. while others seem 
to resemble the Malwi breed." [Cf. Kemp. Powlett, Reynolds, Hendley and Hagger, 
in Aari, Lida,. 1900, No. ’2\ : Gerard and Abdoola. m Ledg., 1900, No. 22; 

fjaz. Rajpotana {A)inif). 1904. i.. A., 49-50.] 

13, Hill Cattle — The cattle seen c-n the liigher cultivated Himalaya are 
small sturdy animals with short, tluck legs Tliey are admirably suited to the 
region-* m which found, and are very active ancl wild. They are mostly 
hlack in coloLU’, though occasrtnaily dun or mottled examples are met with. 
Tiie> are well protected fnan the seventy of the winter by a thick, shaggy coat. 
The hump and dewlap are liardly il at all present, and. as pointed out by\Val^r, 
they much re&emhie the Kerry-Dexter cattle of Great Britain and Ireland. ^^6 
cattle of the lower tract.*^, being annually taken to the gi’azmg lands of the Bhaber 
c<'untry, have been crossed with the breeds of the adjacent plains. In the higher 
tracts the pure hill breeds are met with, and these are spoken of by names de- 
noting regions or special &ub-breeds. The males are used ict ploughing, but 
their W'.Tkiiig cjualities are po<>r and many refuse to work dt all, wMle the cow& 
are pc'ur milkers. In a further paragraph will be found particulars of the traiTic 
from Nepal to the plains of India in live stock. [Ct. Walker, Kumaon Cattle, m 
Ayfi. Ledg.. lS9y, No. 7 : Lawrence. Valley ot Kaahtnlr, 358-bO.] 

]The following enumeration of publications, in sequence of date, may befoim 
useful: — Thevenot, Travels In Luant, Indostan, (t-:., IbST, pt. iih, 
Buchanan-Hamilton, Journ. to Mysore, 1807. i.. lb4-0 : ii.. 14, 277, 382; ; 

E. Irid., li., 891-7 ; Baden-PoweU, Ph. Prod., 1808, i.. 151 ; Wallace, Irviia ' 

Vt-elcker. Improv. hid. Agri., 1893, 198-216 ; Exp. Farm Pi Poona, 1893, YJb/ 
lSl'5 , 21-.7 ; h>y6. 20-“» ; Aori. Le0g. : — Leather. Farni-yard Manure, 1 

N". 3 ; Mollison. Managanent of Da>ry Cattle in hid . 189.5, No. 6; Leat er, 
Jnd. Mani/rrs. i8!C, N<*. m : Walker, rnenf 0 / f^'attU. 1899. No. 8. 

Thf Hrnj.shnj ot ('aVie and < 'ntfieri'n.g of Manur*'. C. Prv'. Ball.. 1901. ’ 

.b'/ab Atlfis or hid.. 1895. .33-4 (2 inapN). Dairy Co'c.s. m Dept. 

1900. N". 68: Ftf dh a Exp. > Dairy in V.S. Dipt. Aon. Bull., 

No. 114 : Fortnatton of Btet and Dairy Cotvs, in Dfpt. Agri. Bull-, -• 

No. 143: P‘'.'t. of hid'’‘(dfal f'o-c.'-, C/t/r. Ilhriot^. B-iU,. !9'_f3. No. 85 . 
and 5I(inteil. L* Bauf an ."ioodai-. in L'Ayri. Prat, dm Fags '['hands, 1905, 


1 .. 36 ^- 77 .] 

CATTLE FOOD ASD FOOO£ff.— There mar be said to 
eonditions of cattle-reannir in Imiia — (a) \allaLre or a^ri' ultaral. anc ( 
prairie or noinadie. Tlie latter t ou.-ists of lai'L'ehenle fed ou fertile non^^ 
l ultivated laiids, the former small herds or solitarv animals reared at t 
honm-teails. thus mostlv on r-ultivateil land-'. It is irenerallr said- more^ 
over, that the ailvances of i-’iHivation are rapidlv lurtaiiina: the areas 
iioii-adie rirodu' tioii and th-'rebv cuttini; oft the soiures of supp . 
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superior breeiD. Hav-iaakinp i^- not irrai-n'i-i! l.v tlic Indian ( uitiv.it 
nnd the .surplu' ot iiarura'Uv proihniMl thu' Ictr to w.i'ite, Mov'-- 

over. the co.st and iliffii ultv of traii'-port prei ludv the p-iualO,itiou of 
supplies, hence in season^ of ilrouunt the ereate-.t llarli^llips ha'-e ro be 
endured, and the tir^t iielu ation of famine is the iin rea^inu deatli-r.ite 
of the cattle. For exaiuple, ilnriiur the famine vear' of '.Xt i Mime- m-nvif 

thing like 70 to tsit p.^!- i ent. of the cattle perished in i ertaiii di^trii ts of 
Bombay, notwithstanding the laru-' imports ot toihler made bv Uovcrn- 
ment, for the railwavs were unable to cope with the burden thrown m; t iieir 
resources in convevinsi fomi and fodder to the tamiiie-stricken distrh t'. 

It has sometimes been upheld that cattle represent the mf'/uN' capita'. 

They certainlv provide the labour tor piloiioliinu and i artinu. a> wed as 
very largelv supplv the manure and fuel used bv their owners. In return 
the animals aet what tliev can pick up (att<‘r the < rops are off tlie Heals* 
and what thev can discover on the wav.sides and waste lands. Xeveitiie- „f 

less they often become the cultivator's greatest source of povei'tv and ‘’■-''U;.-. 
danger. They increase bevoncl the needs of the neiirhbnurhood. amt thus i-.-r.*.-.. .x 
rapidly change the character of the vegetation ; noxious weeds .survive ' 
and nutritious plants are ataduallv exterminated. Thus are the villa ire 
cattle themselves not only depraved ami starved, bur the natural fertility 
and humidity of the .soil lowered ro sueh an ex-teiit that any untoward 
climatic disturbance onlv too frecjuently means famine. Of few localities 
can it be said that special food or fod'leris grown for the cattle, hut whet* 
this is done, as. for example, the > ultivatioii of the cluster-beau, ( i/nino/isis 
/tsoralioit/fis (p. 419', and of fodiler crops of Sor;/inni) rn/i/iirf' (of 
which the races known as dwlhia. mf/'o, etc., may be mentioned, 

p. 1039) in Gujarat ami .Iliang. etc., etc., the superiority of the cattle in 
these regions has been frequently attributed to that circumstance. It is of 
course customarv to uive rich food.s (including several kinds of oii-cake. to 
milch-cows and to bullocks in daily work. Molli.soti reviews the opinions 
that prevail in India reaardimr liuseeci. til. iii'ti’r. safflower, uronnd-nut. 
cocoanut. and rortoii-seed cake. [tV. Leatlier. .hiri. Lp'h/.. iH'.fT. No. d.l 
It is somewhat remarkable, but true, that a verv larae [leri-entagc ot the 
draught bullocks of India are leil exi lu'iveR- on drv tood. If is of 
course verv generailv believed that '.^rec!; food ts not suird to workinu 
cattle. This is, liowever. a verv ditlcr-“i\r i|Ucstiou from tliar or tlie 
conditions of life an'l the food-stuffs essentia! to .svsrcmatii bree'ling. 
where the improvement ot stock is a distim r feature. Tlie conrr.isr 
between the bullocks lieionuinu to the European planters m Tirhut aicl thosi' 
of the Bihar peasants, or tietween the bulio'-ks owned I'v tlie Buriiia'i- 
ami those possessed fc.- the Hindustani residents in Burma, aliuudtauriv 
exemplifv the dilf'erence tietween earefuilv reared ami jiroperlv tended 
cattle and those brought up under a svstem of indifference ami neolecr. 

In the Dictioiiiir'i will be found a complete emuneratiou of the trees, 
shrubs, herbs ami vrasses known ro be of value a' cattle food atel io.nier. 

Excellent pastiiraue exisCs in most provinces, espei iallv on the lower hit!' 
and great Himalava’i ranee. Open stretches of uiass-himl O/eni/'ie- otren 
extend from the upper iiniits of the forests towanls the snov. -.ine. ( ic 
these uplands va.st henls of sheeji aiei uoats are to be lout 1, th,. l.itrer 
affonline the mm h prize 1 .e/d/i/i wool ihair . But on the lower Hin-.idva 
the cattle are lame’v teii on the leaves of tour -pet io' of o.ik a f'*w 

.1 rt.le 


P .1 Fu I ier. 


D.E.P., 

V.. 463-78. 
Oil-cake. 


I :o i 


Other trees. The umss tlut 


exist- 


.xbll 

711 


I U-tlV I' 


rh. 


•'»»* t" 111' 


of 

•■mi ier? 



LIVE STOCK 

Cattle Diseases 


THE OXEN AND BUFFALOES 


Rice Straw. 


Absence of 
Cattle Footl. 


Diseases 
of Cattle. 


Rinderpest. 

AntLrax. 

Foot and Mouth. 

Pleuro- 

pneaiiiOLia. 


Pre\entiOii vf 
Disease . 


cut and dried as Fay in order to be exported to the plains. The extent 
to whirh leaves are utilised as cattle fodder is a specialitv of India. 

In the deltaic tracts and rice lands generally, the cattle are miserably 
pour. Grazing lands are limited, or totally wanting, and the only fodder 
available in any quantity is rice straw, which provides scant nourish- 
ment. Moreover, it may be said that little or no concentrated food is 
given even to the work cattle in busy seasons. In peninsular India, good 
grass is not found where the average annual rainfall much exceeds 40 
inches. In some parts of that vast area, therefore, the cattle are exten- 
sively fed by hand on the produce of arable tracts [Imp. Gaz., hi., 86). 
The grazing lands of India and the grazing rights of the people are highly 
controversial questions. Voelcker (Irnproc. Itid. Agrt., 169-97) discusses 
these very freely, and his views have on the whole been upheld by subse- 
quent experience. But the almo^t complete absence of special fields of 
cattle food is perhaps the aspect of Indian farming that strikes the visitor 
as most significant. The possession of immense herds, reared on waste 
lands, accounts very largely for the ghi, which is so much traded in all 
over India ; but one of the surest signs of the devastation caused through 
failure of the rains is the sudden rise in the exports from India of cheap 
hides — a melancholy consequence of the starvation of these unprovided- 
for herds. 

[tv, Benson, Forfuev in Aijri. ISOil.Xo. 1 ; Watt, Ground-nut 

a-r ! 'attic Food and Fodder, ls!t3. Xo. 1.3. >7 <! ^cq. ■■ Leather. Silage-making 
in Ind-a. l.c.. ISPt. Xo. 2 ; Fccdhio Erptr.. X<rc York Aijri, Exper. Station Bull., 
1807. Xo. 141 : Wood, in Jonrn Board Anri. 1S!H*. vi.. 31 1-32 : Walker. Measure- 
mrnt of Cattle. Aori Ledg., l.siiO, X<*. S; Leatlier. Eood-Grainn and Fodders of 
India, t c , 1001, Xo. lo ; JIollisoii, Trxthook Ind. Agri.. 1001. ii., 11-41, 48-52 ; 
llukei'ji, Handbook Ind. Agn., 032-42 : Meairher and Vaughan. Dairy Farming 
in Ind., 1004. 1-14 : SettL P.cpts.. especially those of Burma, deal fully with 
the fodder supplies and grazing right-j.] 

DISEASES OF CATTLE.— The Agricultural Ledgers enumerated 
below contain many valuable papers on the iliseases of cattle. The more 
serious and special diseases are briefly : — 

1. Rinderpest — the hossonto. gtite. kalawah, pitch i non', peya, kyauk- 
pauk, etc. 2. Anthrax — the yolafula, gutkerewan. goli, suth, odro, thalo- 
rinova, dauvgtkan, etc. 3. Foot and Mouth Disease — the khurat. aosha, 
khurpakka, mohona, mupaunj, sha-na-kirahia. etc. And 4. Pleuro- 
pneumonia — the pkipr'i. asok-yau-ga, etc. In a special Veterinary Senes 
(jf The Agricultural Ledger have been published numerous papers on the 
above aiicl other disea.ses which the reader, desirous of such information, 
should consult. Two papers mav. however, be specially indicated, 
namely. Dr. K. McleoiTs Measures. Legal and Sanitary, adopted by 
European Countries to oppose tbe introduction and spread of Mttle 
plague (1896, No. 20). ami Prof. Koch's Method of hronuniswg Cam 
(u/ainst Rinderpest and the Resolution of Governmeut of India on t e 
'aiue. together with the Opinions of Indian Veterinary Authorities 
(1898, No. o]. But for jtractii-al liairving operations, particulars of a ^ 
the ordinary ailments of cattle will be found in the chapter on^diseases 
of horne'l cattle and their treatment given Viv Meagher and laug an, 
ill their work on Dairy Eariinng oi India (1904. 113-143, 147). These 
authors conclude with the tollowing recommendations, -trict attention^^ 
wlin L they consider '-alinlated to avert serious loss and inconvenience . 

■‘('0 Proximity of grazing .rounds to the rattle-yard, enabling ® 
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rattle to go out and back without possible contact with outside cattle or 
their tracks ; (6) Complete separation between the dry stock and cattle in 
milk ; (c) Frequent inspection of all home cattle, and immediate isolation 
of animals from any disorder, however simple ; and the prompt disinfection 
of all ropes, standings, troughs, etc. : (d) Perfect saiiitation in and about 
the cattle-vard, standings, stalls, etc. . (e) Tramway lines for the con- 
veyance of grain, fodder, etc., to the cattle-yard and the rigid ex<*lusion of 
all outside draught -cattle bringing in these supplies ; {/) The allotment 
to sick cattle of special attendants, who must not be permitted to ap- 
proach the healthy animals, or associate with the staff working in the 
cattle-vard ; (q) The best and most wholesome fodder, grain, cake, etc., 
only fed to the cattle ; and (h) Complete segregation at as iireat a distance 
as possible from the infected enclosure : and. as calves are the principal 
medium, not more than sixteen calves should be housed together.” 

Poisoning. — Among the important causes of cattle-death has uu- 
fortunatelv to be given criminal poisoning. The chumars are the chief 
criminals, and their method of accomplishing their nefarious purpose is 
by the use of the siii (see Abrus, p. 1). 

[Ct yoelc-ker.lmprov.Jnd. Agri.. 1893, -13—5: Pease, i'attle Plague, in 
Ledg.^ 1899, Xo. 8 ; also Ivristnasamiengar. Cattle Dtscast or Mysore. 1 896, No. 28.] 
II. THE GOATS ASD SHEEP OF iSDIA. 

In addition to the oxen (discussed above) the fanniy of the Bovid.e 
includes the goats and the sheep : — 

THE WILD GOATS. — The following are the .species recognised by 
zoologists : — 

Capra ®gagrus, Gr.uitn ■ Blaoford, Fa, Br. Ind. (Mammalia), 502-3 ; 
Ma«son. Joarn. to Kalat, 1843. 445-6 : the pasang (male), hoz (female), horz, 
hayik, thar, sair, sarah, chank, etc. A wiki goat found throughout Asia Minor 
Persia, Afghanistan, Baluchistan and Sind. 

This remarkably interesting goat inhabits barren r* «'*ky hills in herds of 
varying numbers, but always keeps much to t’ne cliffs and < rags. Capt. Hutton, 
who, while Resident at Kandahar, devoted much careful study to iPtjitymM 
in. domestication, and cross-hired it with the common goat, arrived at tin emphatic 
opinion, opposed to that advanced by Hi^dg^on ami othe^^, namely, that the 
Persian and Afghan goats at all events were not derived ir»>m i Tho 
late Dr. Blanford. the most recent auth(*r, however, -^ay-. “ there oan he no doubt 
tliat a>yaffritM is one of the specie^, and ])robaolv rh** principal from whi'-h 
tame goats are derived.’’ The flesli «u' tins wild goat is Inuhly prized. Tlie 
skins are valued as water and dour V^gs. The horns are earned by mcii<h,.«ants. 
and trumpeting horns are made »*f them. The bezoar--toue-5 are found in the 
stomach (see Bezoar, p. 131). 

C. falconer!, Huget Blanford, I.c. 5u.5-5> ; Viirne. Thiv-Js. itc.. 1842, ii., 
-79 ; the mnrkhor (snnke-eater), rdehc (the great horn), tuAi-ra (water goat), 
'czkah, ruiih. pnrhlm. et<\ 

A magnificent animal which inhabits the Himalayan tracts west of the Beas 
to Kashmir, Ladakli. Baitistan. Afghanistan. Baiurhi?-tan, etc. It frequents high 
ranges, especially where concealment is afforded by shrubs or broken rocks, and 
1" then met with m large herds. There are t-eveial well-marked local v.irjt'tie-^ 
That differ from eaeli other mainly m the lengtli, >hape and dogi'ec fit Tui-ruig 
and cur\mg of the horns. It is imii h sought after by sp”rt'^men. and -^riid to 
be m appearance by far the grandest ol all the wild goats. Has rep-vttedly 
been bred m continement and cro'-sed with the domestic g »at. It I-, generally 
'■eheved. in tact, that ^ome of the ra*-.-- ..i d-m.-tic goat^ widi -p'ra,! imm- have 
bc-cended from this specie-. There ar*-* tn-* imp'»rtarit pouits that -h<> ild he 
borne in mind : the direction .<i the >,piral -'T ^h.e honi> is *''irw<a’ds. n-u iri.\ards 
■'X< in m<j*it dome-tic goatj*), and the innrkh 'r does not p< -.-f— ,s tiie uzider-fur or 
l-a'^hin ipam) M the alpine domestic brwl-. 

C. Sibirica, Blanford. Lr, 503-.1 ; the HinMhiym Pa rh^- A\yi, or 

•■''ihoi, ■hihf/io or danmo. ka>h Oingrol, baz, akiu, et *. 
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Till.- ilicx may }>e -i f.ir India u-. ooncerned, to extend from the eastern 
Jiijiits of the Ia-^t-i:.enrioned species east to Xepal. On the north of the Himalaya, 
however, it is very plentiful anti passes considerably to west (af its more strictlv 
speaking Indian area, so that in Central Asia it can be spoken of as distributed 
from the Altai to the Himalaya. It frequents the most precipitous cliffs at 
elcvatr >n.'^ close to the limits of perpetual snow. Is able to withstand the 
extreme cold throuirh its pos'^essm^; a tliu k under-fur [pa'-hm or pam). This 
interestincr animal i-. in ta.-t. much .sought after on account of its under-fiir, 
which in Kashmir is <-alled nsnl) ins. Shawls, stoekirms and gloves are lined 
with It and the wool is also woven into the remarkably tine cloth called tiis'i or 
into the tamous ibex shawK. Lo.jper speaks of two specially fine qualities of 
pashja, a wliite and a <n*ey. l)otIi <abtained in Tibet from a small species of wild 
goat called tho-sh. It is said that no wool is so rich or so soft. The hair or iipper- 
( eating. < >11 the other hand. made into rope.> or woven mlo-coarse cloth — pattu — 
and used fur coats, tents, etc. In Ladakh large numbers of this goat are annually 
killed in winter, when torce<l to descend into the valleys. In consequence a 
fairly extensive supply of wild ptashyn regularly obtainable. Xo one has, how- 
eA'er, recorded the existence of the ibex in domestication, nor of its haaing been 
crossed with the tame goats vStill it is sometimes upheld that the pashm- 
yieldmg domestic goats of the alpine tracts must have been derived from this 
or some closely allied extinct species. 

BREEDS OF DOMESTIC GOATS.— Xer^- little is known of the 
origin of the Indian domestic goats. As just stated. C. wf/iif/i'iis is 
believed to have given an important strain to a large percentage of the 
breeds, f. foO-onet i Ls viewe<l as having similarly contributed in build- 
ing up the peculiarities of .--ome of the breeds with spiral horns. Fossil 
remains of a closeiv allied goat have been found in the rocks of the Siwaliks 


and of possibly another species in Tibet. Crosses between the wild goat 
of Western .Siiid aiel Quetta with the mnrJchor have not only been pro- 
duced but touiid iiarurally and .shot by sportsmen. The powers of en- 
durance possessed bv these animals may be inferred from the circumstance 
that is found near the sea-level in Sind and Baluchistan 

and at 1.'5.0<X) feet in Persia. According to Henderson, V. .sf ?>//•#>« bears 
so strong a resemblance to certain breeds of tame goats, met with on 
the alpine Himalaya and Tibet, that it may be safely assumed to hare 
given to these their undercoat of pashm. 

Thus. then, the authors whose opinions are of most value admit the 
possibility of the Asiatic goats having been derived from more than one 
species, and the advisability of such a conclusion (apart from the diversilied 
form, stature, colour, habits, etc., of the tame races) receives countenance 
from the admitted existence of fertile hvbrids between the wild species 
themselves, as also between these anil the domestic animals. The pro- 
gression ill characteristics from the tvpical village goat of the plains amj 
the durju coat of the lower Himalava to the Alpine /ya.s/i/n -yielding animal 
may. therefore, mark the stages of adaptation and crossing of different 
.species, with the nearer approai h in the extremes to the specific type-- 
If there be any plausibility in this suggestion, the difficulty which the earh 
writers fore.saw in any attempt to breed the true pashm goat on the southern 
slopes of the Himalava would at once asaume a distinct position. Lawrence 
{Valley of Kashmir. .364), speaking on this subject, says. '' An attempt 'tas 
made TO introduce the shawi-goat into Kashmir, but it failed, as the climate 


is not .sLiffii ieiitlv severe to induce the undergrowth of wool which iiatur-- 
provides in Tartan tor the protei-tion of goats and other animals from r i> 
keen wiiid.s of that counttv.” Ir would thus seem certain that the ilO'Ci 


tl'.e eftort at impruvement is kept within special areas and with existin- 
stoi k.s the better. Ti' (Toss the pashm goats with the Mon- pash lu bree- 
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of Aiiaora tiioinl, a - h.a- sraiu-^toiL v'o'iii! to co ..'t faio; a. 

It iniiiht. howt'Vcr, lio to i ro'^ rlu- on'oii- oi Siiiil. B.ii' - 

chistan and Hazatd wirii thi* An_ora noa'. d fni.-inn ii.i'od, In- i ij!o-d*o:,.d 
essential. 

Many year.- aito rho jn-ono-al v a^ mad - to ‘"t idh'h and oo ' 

runs on the soutliorn ^lopio oi the Hiniaiava wif'n n view to improve .n ' 

evtiMid the Imlian ^ujipliev of wool and hair. Till' h.i' :.e\'.v 1 detin. f- '■ 

tried, thouyh niin h Ini' in-eu ’.vritten on tin- o!'owin_ ne. e"ir\' ior nett 
and more certain 'U]j]iiie- ot the-e sr.niie-.. F.iiioner 'temied to rhii i: 
that the /env/on ao.ir imuht le- .i. eliin,iri->.; rlie ■-oe,j-ti,.ni. 'lojeo the 
Hinuilava. hut it must not he ioryott.o. rh.it the ilowi. o' the ihev and e' 
the pash/)) dome'tieated eoar 'eiuus to he liire' t;r the te-ulr of the drier 
and ever so tnui h i older nature of the tiortheni a- i oinp.ueil with the 
.southern slopes. Indee'l the pit.s/oe uoat li.a'' i '..nl to aetindlv e-vist 
Spit!, and ai ' ordiino to Ho.iu.sou the ch'ij >' i' the .n i liuiatise.i toriii ol tne 
Tibetan chdii</,'i. If this he so. the 00,^. evei. it 'in ecsstullv reare i i 
niore exteudei't si'ale than at present on the 'onrheri'i slopes, wou'o pre- 
bablv ;vield a far inferior pus/iw than tiie i.t^rru-ni 'toi k. if indeed :t d.d 
not degenerate into a form of the /•(it-vieldino (not eo-do/-, eo.u. It m.i' . 
however, be .safeiv sai'l that for pre'enr Eiuopeaii toinmefee a ^.o,'/oa 
goat is not an inili'peii'ah!- neee"!rv ot si;, , e,-. 

Speakiiu: of the plain' sho,.p ;,nd uo.it' i.'-e n.o't 'sin 1 ‘'"fiiii v re,i’-'l 
m area,? that receiv- a mo-lerate raiuiail. L’ln.tiai well-.ftaiiiedi sol.' with 
sparse juiiele orovtl. ji'nl ,x i 01 siiieiaiue vaiief.' o: i.erha-ie are iiei i-ss.irv. 
Ill peiiiiLsular Iiidii,i the 'hepheius pos'V" Lii'i:- iloek'. with whi- h tlno- 
■wander from plai e to place wiien urahie hunl i-, usiia'.iv cleat of 1 ro[i'. 
The sheep and goat' graze duni.n tie.- 'lay and are tohied at uiehr or; land 
■where it is de.siredi to obtain the manure of rheir dtuppi:,'.'. Thi' i< p.ii I 
for by the culrivatots who'e land' ar“ thU' benetfted. iioit' tie v.t,', -d 
for their meat ami n.iik, and on tiie Him.i'.av.i tor riieii li.d:. 

[Cf. Ruyle. PrO'l. I!i ‘. />,/.. [sto. (I'.l-Tlt. \V lii.e • . h. i ■: o, lss7. 

L'el, ker, I>„I .lo-f.. i ti-tj ; Melli-.a. 7- I 

Mukt'rji, I>u} ‘'■‘■•f-tt’ L .1 't'-/' P‘-i . 

• f. p'FK'i in'4 . Joo'it }i >nrl A tr> . 1 ‘.‘Ul . \ lu.. i,”,.*,! 

ChlEF Mr 1-*. K H<- \ ...i.i-' ] > . t •-£. 

tht* sht't'p und kroat- ti.*-- Hi.i.ai.tv t aii l .ir. i ■ i ' a.-*' 'i H-irrmr - t. ip.- 

<'’n t!i* shoep aivi ni Arj:iia!ii-tjin. rf.*- - ».!,-.»• ] ta-' h!-' • 

<dt!iv rreate'l. aii'i iurU-witi .al.!— I ff t* • p ir'i' 'Z u- -nr- a iv m iS.i* 

I aiii. ri.tei rl* -i r-, t-tl.* .a 

‘-'t thn })ett»T kiit.un of iu.iia’i _roit- — 

I South Indian Goat — Tlif-t- .n" _■ I'.iit in app.-.-iMTa t- ..ivl lUmp’ rr.’*iL*!. 

Mt liar'ly ,iinl ,n ti\t* .iritl - eiii on .tlna'-t g*i- kiriu oi v._*_iyr.tkiou. 

-• North Indian Goat — A iimi* !i Hi>r .-nir.ii th.tM rh.i’" rouiui .m ‘i 

the far's iar-jf arid ])erio.-*tiv pfiidenr. T» i- r.o-^-idiv trie > ■ f 

[( r. Ho, /. T^-i h -i, I d/ato,- A' /'■/., !♦<). [o' • ■ 

Mwrjfj \[\xjU' n Fnhr.,^ r. P,-J . Istis. O-o £ A')** o,. /'f /w >7,-' 

Of t'/o prj^ ,,, L'U‘'l B>< n) • A'}'- .. Itto;} 

Surat and Gujarat Goats — Tke^e aro 
hi'i' h valuoti .t" ii.ilkfi--' 

Nepal Goat. — i i,e ^ nr'ej. 1.:^ !■ r.j; 

Hf 

■j- Bengal Goat — Tin- h vwj. r;i n* r- ^ M.t-ir 

■^ute hla^'k an'l (ie-rif.te «•! }; cr’^i" H’nlLr— n i' wdli th 

Hininlaya. Ha-L. A i s\o, u;,- . . I’., 

** Fah. . isf-*. 1-;,. o _ 

riie Hill Goats rl>f I>a* t:,. S.ii i. K.i,.- r ... i .j»m 1 B.. .. n-'* 
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are often large but only exceptionally spiral. These are the hair-yielding species 
of India. 

7. Syrian Goat. — Hybrids of this breed, cominonly designated “Aden goats/' 
are well known in India, whither they are imported by the Arab traders and 
pa«:sed otf under tlie names Angora or Kashmir, They have long, flapping, 
pendent ears and slender limbs. Their horn.s are usually erect and spiral. 

8. Himalayan Goats — Hodgson's paper {Journ. As. Soc. Beng.. 1847, xvi.,. 
pt. 2, 1003-12), as already stated, practically gives all information regarding 
tho<^e known to exist. He refers them to the following special breeds: — 

ia) Chdr,gra — the common domestic goat of Tiber, which hardly deviates 
frc»m the wild coat (<'. except m the large and pendent ears. 

Hutton, on the other hand, holds that so far as the Persian and Afghan goats 
are cc>ricerned, tliey could not be regarded as derived from the wild goat just 
named 

(?*) Chdpu. or tlhynpi ‘‘ — the a:oat of the Sub-Himalaya (especially the Cis- 
Himalaya). It is much smaller than the chdngrd and has long hair and fine 
sub-fleece. 


(c) Binol C‘r Singdl — an inhabitant of the more northern parts of the Sub- 
Himalaya from Kitmaon to Nepal, where it is probably indigenous. The surcoat 
and fine sub-fleece, though inferior to those of the chdngrd and chydpu, are yet 
capable of being applied to the rnanufacnire of ropes, blankets, serges, etc. Itia 
less patient of change than the zhdngrd or chydpu, but the mutton is good, 
especially that of the kids. 

id) Dngn — a goat of the f'entral Sub-Himalaya and lower warmer tracts. It 
is characterised by the absence c-i the lonfr hair and the nearly as frequent absence 
"f the interdigifal pits oi the other breeds. The male is much larger than the 
ieiaale. and often ahiK>»t ^haggy. There is no sub-fleece, the hair is coarse and 
i 2 (-xt tr. [Cf. Ba^ne^ and Lyall, Scttl. Bcpt. Kangra. 1S89, 38-43: Piak, 

Kanara, 1898. : Drew. Jumtnoo and Kashmir, 1875, 288; 

La'^Tence, Valhy of Kashmir. 1S95, 3<»0-4.j 

THE V17LO SHEEP . — It has. however, been known from the most 
ancient times that wild sheep and scats exist in India. -Elian (compiling 
from Megasrhenes, 300 b.i;,) speaks of the wild sheep and goats on the 
mountains of India. If considerable uncertaintv exists as to the origin of 
the Indian sroats. a far greater obscuritv enshrouds the sheep. The struc- 
tural difTereiice between the members of the genus Capra — the goats— 
and that of Ovis — the sheep — is very small indeed, and one species— 
Oris nalttffff — is practicallv intermediate. The origin of the Indian 
tame sheep is unknown. Continuing the example above, the following 
are the 'wild species : — 

Ovis hodgsoni, Bi:,th (0. Ammon, Hors): Bianfurd. Fa. Br. Ind. 
malia). 494— o ; the Great Sheep of Tibet, the nyaru nyand. hyan, mar. etc. I ^ 
niagiiificant sheep, probably the largest A the genus, does not usually occur on 
t}:e Indian side of the Himalaya. It is the shyest and wildest i>f all animals, an 
i*. 'v'erv iiard ti* kiil. It has never been domesticated, but wild hybrids between 
it and o. viyuei have been shot. 

0. nahura, Onuj Biant**rd, /.c. 499-.5ril ; the Bharal or Blue IMld Sheep, 
tlie ohurai. hharut, tta, n'a. rao. etc. This sheep is met with in the a 

Tracts ( bet the limits of forest and snow) from Bhutan to Ladakh and vV es 
Tibet. 

0. poll, 3! i*h Blanford. / c. 49r*-7 : the Great Sheep of the : ^ 

Poln'^ d-c-p : i' the k^x'hknr, /us, /*’/>/), huha, arkar. etc. This remarkable s ^ ^ 
onlv witliin the Indian area at Hunza, north nt Gilgit. [Cf. Marco 

Tro’ils iVuie. tran^L', i.. Bcl-O.] „ jpa 

0. vignei. 8 jt'- Bianh-rd. I.c. 497-9 ; the t'rai or Sha -the c 
Sheep, known T*"' thf Xaticr-^; as t'ue kurh. ko-:h, gurh. and. rnish. sha, ural. “ 
etc. It I's the Wild sheep the Salt Bansre in the Panjab and of ^ ^.^ 2 - 

Kange i_f Hazara and Algharu-tan, etc. The varietie’^ nioftt the 

nised f.re liie which between SOU and .3.uo0 feet, and that ca 

sha n. a h iiJ:.rl!er cdtVtide- — lo.uoo to I4.Cm> 0 feet. . , 

It ha-T r .ren hreri fr^elv with tame sheep, and wild liybnds (a-^ fMiedkiS 

betwn'ji it arid o. tsotttjHip$4i l,<.\e been shc»t. If, tlierefore. any ot the pr 
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animais have contributed to the breeds of Indian sheep, o. rignei seems to have 
done so. It apparently affords a small proportion of the pashm known as thoshy 
and from the lachrymal sinus a thick gummy substance is obtained that is much 
valued in greasing metal locks. Mr. Drummond informs me that pure or half- 
breed dumhas have been crossed with this wild sheep and that the progeny exhibit, 
while young, an imder-fleece similar to pashm. Hut according to local belief this 
cross IS only attained if duynha stock be employed. 

Breeds of Domestic Sheep . — Sheep are met with throughout the 
plains and lower hills of India and up the Himalaya to the sub-aretie zones. 
The breeds of Indian sheep are quite as extensive anil diversified as those 
of Europe. Some are tropical, thriving in swampv regions or on dry, 
arid tracts, others warm temperate, still others temperate or even arctic. 
There has, however, been even less of an authoritativ'e character written 
of the Indian sheep than of the goats. Most writers have discussed the 
Patna, Dumba, Meywar. Madras, Mysore, etc., breeds without having con- 
sidered it necessary to detail their characteristic features. Shortt (Manual 
of Indian Cattle and Sheep), if his illustrations can be viewed seriously, 
would seem to establish for South India certain well-marked breeds, and 
doubtless extensive diversities exist among the sheep of other pro\uuces. 
But, speaking generally, it may he said of perhaps more than half 
the breeds found on the plains of India, that they afford a kind of 
hair rather than a wool. They are reared < hiefly on account of mutton, 
their fleece, like the hair of the village goat, being, comparatively 
speaking, valueless. 

But although many of the sheep of India yield a fleece of hair rather 
than of wool, certain breeds give fairly good wool. Of this class mav he 
mentioned the black-headed sheep of Coimbatore, the woollv sheep of 
My-iore, the sheep of large portions of the Deccan, of Kajputana. of the 
Panjah, and, in Bengal and the United Provinces, the so-called Patna 
sheep. Although there are possiblv several verv distinct breeds of large 
fat-tailed sheep (all designated dumba), these should be classed as wnol- 
>ielding breeds. Thev have been crossed with the Patna, the Merino 
and other imported sheep, and apparently with ^ati.sfactory results, 
though the improvement effected cannot he said to have been lasting, 
tiome of the fine wools imported from Afghanistan and Persia are oht.aned 
from breeds of dumba sheep, and this fact haviuu been ascertained 
many years ago, effort was put forth to j-ei ure ^tink for breeding 
purposes. So far the result, however, has been unsatisfactory, for 
when conveyed to the moister tracts of Imlia. the tar tail has proved 
a source of danger. It is liable to disease, so that unless a breed could 
he produced, in the natural habitat of this animal, that would preserve 
Its merit as a wool-producer during successive crosses in which it was 
gradually developed into a condition suitable to the plains of India gem-r- 
allv. It is not likely to be of much value to future breeders. It may, in 
tact, be said in conclusion that, so far as past experience goes, the breeds 
"f rnost value, as Indian stock tor iniprovemeiit, are the Coimbalnre, 
Mysore. Rajputaiia and Patna. But it niav tie added that perhaps tue 
majorirv of persons who have given this subject anything like carelnl i nn- 
sideiatiuii seem to iiu Iii,e to the view that except in certaiu trai ts. tliere h 
'■frv little hojip of India as a whole heeniuing of much greater moment 
St present as a ■ uuntrv ot wool-siijiplv. interest is lur more keci'lc di- 
leited towanls tu' ilitating importation irom the mo'intainoiis ■ oui. tries 
horderuig on In lia, than in any material improvement of the wools ot the 
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plains. [^7- < Wool of Bofuch. and the Infy^d. of Merino Sheep and 

Angora Goats. March 1^90.] 

The following may he mentioned as the lietter known breeds of sheep in 
India : — 

1. Rajputana iMeywari Sheep. — These are the finest and largest sheep in 
Indni. They are sometimes called Delhi-Hansi or Tuttyshar sheep. They have 
poor wool, hut the inntton is large though somewhat coarse. [CC Ann Eept. 
Civil Vft. Dept.. 18U.V4, 14-0.] 

2. Bengal and Patna Sheep. — The former is very inferior but the latter one of 
the best breeds in India. They yield good wool and f.itten readily. In l83') 
an effort ■ivas made to improve the Patna sheep by cro-ssing them with bouthdown 
rams. So also a similar effort was made with Bhagalpm’ sheep. 

3. Madras Sheep — The best are th-'se of Chmgiepnt. Kir.tna. Godavari. 
Ganjam, Arcot, Salem, Trichinopoly. Tanjore. Madura and Tmneveliy. They 
are coated with a coarse brown wool or hair of little value. An experiment was 
for some years prosecuted at Heraganhalli to improve the^ie sheep by crossiii;; 
them with Merino rams imported from Australia. This was abandoned in 1S0.3. 

4. Nellore Sheep. — A large breed, examples of which have been known to 
scale 80 to 100 lb. They are tall, leggy, and white nr light brown in colour. 

5. Coimbatore Sheep' — This is knoum as the kunimba breed. It isawool-pro- 
ducmg animal, small in size, the prevailing colours being black with white heiids. 
They fatten well, and the mutton of gram-fed animals is rich and well-tasted. 

6. Mysore. — This is a woolly breed. The prevailing colour is light to a 

very dark grey or black. It furnishes the best fighting rams of the plains. 
[Cf. Buchanan-Haniilton. Jonrn. Alxi<<ore. etc., 1807. i.. 110-21 : ii.. 270-8: m.. 
3o4-.5.] ' , 

7. Bombay Sheep ~Dr Hove, in 1787, ^pe.lks of the slieep m the Deccan as 

being the finest he had seen in India and as having superior wool. So long ago a.« 
1835 Col. deri is conducted extensive experiment's with a view to improwngt ie 
Bombay sheep. Subsequently Col. Pottinger. Sir A. Burnes and others brouffi 
sheep from Kabul, the distru t-* of the Gpper Indus. Persia, the Cape ot Goo 
Hope and England. A farm was established at AhmeJnagar, and for some years 
vigorous e.xperjinents at stock improvement were prosecuted. ^ This '^asrepor 
on by Sir C-eorge Artluir in 1843. wlio recommended that fresh Merino ra 
should be continuously imported for some years to come. The subject ' 
however, to ha\'e been suddenly forgotten and the farm abandoned, ,1 

of any importance was subsequently pubhshetl regarding it. Mmlisori ( 

Ind. Agri., in. 59) says nothing of these experiments nor of the late ot t e ^ 

He offers, however, many useful and practical suggesticns based cme \ j 
experience gained in Bombay. Sheep and g<jats, he says, are most 
bred m districts with moderate or light rainfall and light. naturalK 
soils. Neither sheep nor goats thri\-e during the monsoon in hea\ y-soil i? • 
In the breeding districts large flocks do not thrive unless they are con ‘ 

grazed on clean ground. Large flocks of .sheep and goats are brought in ‘ ^ 
seasc^n by professional shepherds from Kathiawar into the plains ot - 
Gujarat, and also from the upland comparatively dry waste grazing laiu s ea. 
north of Khandesh, to the black-soil tracts and arable plains of the ^ 
few goats among the sheep are deridediy advantageous. They lead the 1 ot 
keep the ‘^heep moving and thus crazing. {Cf. Morgan, Skeep-B’^fe^ mg 
Deccan, in Agri. Ledg., 1895, No. 18.] . j 

8. Nepal Slieep. — Of these there are two kinds — the village ghorpai a ■ ^ 

forest ran bar>a. The last is a small ami almost semi-wild ainmal t la 
large fit >cks on the vvr.iKicd bill slopes. ^ 

9. Kashmir Sheep. — Lawrence {Vafley of Kashmir. 

teresting partioular.'s regarding the sheep and wniri of Kashmir.^ but ^ 
of the breeds met with except that some are as good as the South in 

OrunuiHUKl mfornis me that in Ka:?hmir it is the custom to wa-^h J 
the ri\er before being «h«»rn. a circimistanve tliat would point to the ‘ 
valuci] more hi<MiIy than is r-oinmonly believed. Bal'irey 

1 .. pt. iii , 2ol-4) urires the " Benefits of She- p-<hppmu in Im i-i- 
19. Himalayan and Tibetan Sheep — Hodgson menti- '^r.me me mGch 

under s«‘^iue t.)f the.se. several sub-l>reetl--.. Spai e camiot be aftoi'de«i o 
nu'i'e th.in enumerate the principal example- of the-e \,y name. .ijutU'i!. 

(a I H'ln' t of We-tern and Hdlak of Ea'^terri Tibet A tali, grace i 
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the iuu\er=>al beast of burUtai on the hitrlier mi<»\vv ran^'es — is il.Kile .ni*i sure- 
footed, HodL'•:^<-'n compares this with the L^reat wild sheep (o. hotftjMtmi). It 
• amiot endure the rank ])a.stnre or hmdi temperature “1 the Sub-Him<d<i\ a. 
Mutton and fleece are both excellent. 

(6) Silifi'j/a or sheej) or Peluk <»f the Eastern Hnnalaya. Aceunlmg 

to Hodgson, tlie Siluijj country ( orre-'ponds to tlie Sirica tnjio of the classics. 
The dminal is sniailer than the h>hmi. In eoloiir it is white tinued witli faun. 

{'’) Ban'/al or iJfimaJ a ('m-Himalayaii breed arnl the oidinary slieep of the 
I'achar or nortliern retrions *•! the Siib-Hiinulaya between the Jutida anti the 
Kirant. Hodgson, m latt. tins breetl practically exteinis from Kumaon to 

Sikkim. It IS the great lighting ram of tlie hiU iribe'^. It is remarkable inr its 
massive horns entirely covering the top c-l the }iea«l. The flesh and the lieei e are 
hotli abumlant but .oar''e. By far the large'.t number of the rdhri't or eoarse 
blankets aiul serge< inanuhictured m the-^e hills, and which art* extensively ex- 
ported therefrom, are rri<ide of 6ttni«Zwool. L’oar.se as this wool i-;, it is, however, 
superior to the wool of the plains. 

{d) CtUjCa — This Is the characteristic bree<l of the < eiitral region of tiie Sub- 
Himalaya. It IS reare<l ratlier by householders tlian shepheriis. and for its flesh 
rather than its wool. It is a hands.cne animal, but its head is too large, though 
the legs are short. 

(e) The T^rai .t^heep. Tins is practically ideiitical witli the sheep of the plains. 

It may in conclusion be pointed out that Hodgson's Trans-Hiinalayau sheep 
(the hiinid and the .'fbie/m) are. like his Trans-Hiinalayan goats [chdmjrd and 
''hnpu), far superior to his Cis-Hunalayan breeds. If. therefore. In<liM cannot 
a» climatise and develop new breeds on tiie southern slope.* of the Himalaya, 
attention should be given to increased laciliiies of tiaiisport and imu’e tneri<lly 
intercourse with the Trans-frontier tribe* for increased supplies of .superior 
wool. 

11. Hira and Dumba Sheep, — Some at least of the breed <ire natives of 
Afghanistan and Persia, and others <>i Africa. They are frequently imported 
mto India, and <ire large siieep characterised by the immense development of 
niasses of fat place*! ..ai either side <»f the tail, forming .store* of nourishment 
which are drawn up^n during the winter months, when lodder is sc<iiity. 
Hutton tells us that in .some jjarts of the country the tail grows, in fact, to sucli a 
-ize that a Jsmail wheeled carnage ha* often to be constructed to ( arry its weight. 
Hodg&on calls them puchln (tailed) .sheep. The wool is of good CjUahty, and on 
that account they liave often been cros>ed with In<lian plaims .sheep. M"lliJ 5 on 
!*ays d-jf/tba sheep have provt-d exceptionally suit.ible for <•ros^ing w ith tlie Decram 
'tM*-k. The wool Ml these half-breeds, hko that of the pure dxt/dxu i.s ■ f tine 
quality and long. The mutton is said to be «-o<irse. tlnjugh the tail i* s'linetimcs 
■spoken of ,a& of great value, 

-Elian {D>. Xat. Amni., 2a0 iv,, spe.ik.s <»f the t.ub of the Indi.m 

"lie'-p rea«-lang t.i rhtir feet and a* being <• it Mp^n by the sb,>phfvds. da rcdluvv 
reriiMved, and the tails >ewri up .igam. M.in-o P-»1 m, m the 13th centurv, ,m<l 
^ artlichna, m rl.M Ifith. tlescnne the <biniba or Ethiopian sheep u.s scon by rheni on 
the east coa.st of Afrua. Mar'-" Polo s.iys tin* t.ul ufteu weigh* 3u lb., but Vur- 
tliciiiii puts it .ft a Imw^-v flgurc. b“» t * lb ib. Hutv i I'o;/. E. Iwh. lt>22(e(.l. 1777), 
'.*bj Mboer\es tliat ' tbejr sheep dith.r from oura by their great flesliy 
whi<h fr.cn Tlc-ir bodies .ite verv p»»uder‘ms. Their wool i^ generally 

oarse f»ut tlieir flesh i* not *••.” There \vo>dd thu.s seem no doubt that this 
particular sheep has existed in India frt.)rn fairly remote times. Tlie head hikI 
he-.k are quite black and the body otherwise white. In the Cairo Museum, 
atiiong the ornaioent.-s fouml in the mummy-pits, tliere i.s a little figiu'e of ..ne 
tue-5e .^heep^ so that it may saPflv be said tliev have been kmovn from aufif-nt 
tirjiesand beyond tlie limit* of India. [C C Cordenu»y, Le Prod. Cohn. d'Crcpn*^ 
-b'cmn/t. Pans, ]2b-3s.] 

Ill, MORSES, ASSES, A\D MULES OF /.V£>/A. 

The hor.se has heeii a (looiesTicated animal since prehi.storie time'. 
-Elian, coiupiliiig doubtless from McgasTlienes. b.*'. {iJe Sfit. 

xvi,. 2-22‘. savs. " In India th^re are her'Uuf wild horses and also 
of wild asses." Xo alioriginal or triT.v wild horse is knowm to exi.'t to-day. 
tliough Wild repre-rentative.-^ ot the ass are whU ktiowii. [f 7. Blauford. 
■Eu. Br. 1 ,ijL (Mammalia 47*'-!.] There seem*, however, httle doubt that 

7 4‘J 




Biruai 


•Joarse JJl.iiikete. 


Ci'jea. 


laiprov* i 
Transpur’ . 


Dumba. 


iail Carrijje. 




D.E.P.. 

IV., 289- 
Horses. 
Asses, etc. 



LIVE STOCK 

Horses 


THE HOESES, ASSES AND MULES 


Special Selection. 


Bit and Bndle, 


Early Hindu 
Influence. 


Indian 

Breeds. 


Direct 

Adaptation. 


Improvement 

Assured. 


Kathiawar. 


all the existitijj races and breeds of horse.s have descended from one common 
stock, which Darwin believed was dun-coloured and more or leas stripeil. 
In Neolithic times a wild horse would appear to have existed in Europe, 
but the animals of the present time have probably not been developed 
from these, hut from animals which it is well known were imported from 
Asia into Greece and Italy. But even these Asiatic ancestors -were doubt- 
less only a consequence of a still earlier long-continued selection from a 
stock or stocks that to some extent may be indicated by the fossil 
remains discovered. The artificial selection conducted hy man has 
been toward specific purposes. The English thoroughbred may be men- 
tioned as the final manifestation in speed : the English draught-horse in 
working capacity ; and the Shetland pony in sure-footedness and suita- 
bility for mountainous regions. What may be true of England can be 
shown as equally applicable to all countries wherever the horse has been 
appreciated in agricultural, industrial and political life. The most ancient 
histories and traditions of India point to a .specialisation in warfare. cElian 
describes the Kind’s stables : the use of the bit and bridle in making the 
horses move at a measured pace ; the breaking in of the animals by forcing 
them to gallop round and round in a ring ; and when on the march, we are 
told the war chariots were drawn by oxen and the horses led on a halter 
so that their legs might not be galled nor their spirits damped by drawing 
the chariot to the battle-field. None of the early writers would seem to 
make even the most di.stant allusion to the Indian horse being used for 
agricultural purpose.s or for transport : adaptation, therefore, to ridmg 
and swiftness were the directiotis of early Hindu influence on the horse. 
The establishment of the rule of peace under British supremacy of neee.s- 
sity meant the overthrow of martial power and the loss of the races of 
fiery chargers that doubtless previously exi.sted in India. 

Principal Indian Breeds . — There seems at all events little doubt that 
the Native breecls of horses have diminished and deteriorated since the 
establishment of Briti.sh rule in India. The suppression of the predator 
system lessened the demand, and the superior Lakhi and Cutch breed'! 
■which tor centuries had been famous became almost, if not altogether, 
extinct. It is probable also that the requirements of modern warian- 
for larger and more powerful animals than India naturally produced, k' 
to a system of artificial breeding, in which size was the object maim' 
aimed at. an object that might easilv have resulted in the deterioration o 
the original small, hardy and swift breeds and the production of badj.' 
formed and weedv animals. Within recent vears the Governiiient of Indw 
have adopted, in the Civil Veterinarv Department, a policv of supplwm'- 
specially .selected stallions to each important centre. These have beeu 
cho.sen in consideration of the most hopeful directions of improvement o. 
existing .stock, and their service.s are placed at the disposal of horse 
breeders free of charge. proHded the mares have been exaiiiiiied. appro' c 
and branded, by a representative of the Department. According to um 
versal repute this has hard a most beneficial effect. The following are some 
of the better known indigenous breeds : — j,, 

1. Katluaiirar and Eajputana. — Tl>e Chiefs in these States still 
give attention to horse-breedins and many of tliein keep up very large s 
in which the most careful .selection is ob.serveil. Tiie original ^^reed — kno^^ 
the Kathi — was noted for it.s great powers of endurance. The peeuliarUies 
animal are that it is generally under-sized and .small-boned and has a di=t 
mark, a black cross down the back and black bars on the legs, the colour 
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coat varyiniz in o\ei-y .^hade of dun. It i.- s.iipf'*.-* it to pow-^ ,i ^r.- >titz ^rrain 
of Arab bluod, an opinion supported by tho known ire^uent interLOLii’':o i'etwe -n. 
the two countries. Tiie mares are most esteemeil. as the horses are noted screamer^. 
The Bha^Tiagar and Palitana Princes take the crreatest pos-ible interest in tiie 
preservation and improvement of this peculiar and special breed. 

2 . Bombay. — The horses of Kach ami Simi do not materially ihffer from 
those of Kathiawar. They are u.sually a httleover fourteen hand-, are well made, 
spirited, showy in action, witli clean iiinb’s. 20. -id bone, thin liuvz neck, lar-ze head, 
outstanding ram-like brow, and small ear'?. Their 2reat defe.'r i- their bad 
temper. But there may be said to be three other type-^ in the Fre-idcncv in tlie 
hardy Maratha pony, the little Gujarati, and the Bimthadi of the Deccan. Tne 
last mentioned is one of the best breeds in India. 

3 . Waziri and Baluchi. — A fine breed of hanlv and ar tive animal-. They 
have good shoulders, very deep and moderately broad ( he-t- and angular dre-.p- 
ing quarters, very broad across the hip- Tliey make excellent tro'‘p.-r- on 
account of their speed and endurance, and. cro'^.^ed with Arabs and thorou^hhred 
English horses. bec..inie good cavalry remount-. 

4 . Panjab. — Tliere are many special rac-es, such a-= those reared abo»;t R.icm’- 
pindi, Jhelam, Gujrat, Gugaira and Laliore. In the Sikh time- tlie 2rcat<*-r 
care was bestowed on them, and stallions from Kathiawar. Kach. Baluchi-ran .uvi 
Afghanistan were regularly importeil and iiseil to improve the -t«jck. The averaice- 
Panjabi country-bred to-day is small, but posse^.-es great powers of enii'u:ar.> >•. 
It used to be a by no means uncommon occurrence to hear of an fkka pony 
dragging a cart and three pas.sengers from Simla to Kalka. thu> covering 
miles in one day, without, as the saying goes. turning a hair.” This is repre- 
sentative of the hardv little animals found on the plains adjoining th^^ Korth' 
^est Himalaya. In former tinie.s the ?>ikh cavalry were hor-ed troin Dhaiuii. 
north of the Salt Range, and e\en now large numbers of remount - are tlrawn fnan 
that country. 

5 . Burma and Manipur. — The p<'nie- of Burma, which ar^' >niall. liar ly <Uid 
exceedingly tractable, are said to be all imp-'i’totion- froiu riic Shan St<ite- and 
Manipur. Their characteristic pare i- an unbroken run. 111 whioii tlie -houiders 
seem to roll from side to side. The pure Mampur is generally considered the 
best of all Indian ponies. It la well under tlurteen hand.s, U mostly dun-coloured, 
and is possessed of wonderful powers of endurance and weight-carryingoapa})ihties. 

6 . Himalayan Ponies — The Ohnnt or Khnn‘^ breed is met with in LaiiMul and 

Spiti, and is employed almost entirely for saddle purpo-e-?. It i-? over 

twelve hands, is strongly built, exceptionally surehioted and hanlv. tm: i:>ttcn 
very hard-mout’ned and stubborn. A similar animal !•? the Blcuii P'-ny, whu-h 
often attains a height of fourteen hands, A l.irgcr and m-irc wiiuabk* l>ree I i- 
that known as the Varknnd pony. It much re-enible-? tliC Yoh') or Atjharn-tau; 

a short rotmd body, deep chest, full quarters, and thick hmb .1 uiimar ae 

English cart-hor.-f. It if an admiralde pack-lior-o. aiul inured to Kc.ivy i .oU-. 
It moves at ab<nit five miles an laair. .md 1: ahouod pre-orw tor pi o 
has peat powers nf endurance. Ch-f^-ly nlhed 1- th.e pat k und ruLni: [H.n> t^f 
Baltistan and Ka^hiiiir. 

<• Asses and Mules. — The ns.- exi-t-* in all i-art- of Imli.i and 1- l.irzcl> t-ed 
as a beast of burden, e-piet lally h\ the t/hoh>- or \va-ll^-^lo^•ri, pott'-r-. tinkt-r-. etc. 

a rule it i- badly cared for. its only redeeming feature b.-in_; it- fh‘*aprio--. 

Eathiawar there i- a spetially 2001! breeU of donkey-, of vliidi the H.dar or 
•Ihalavad white \ariety i- .specially de-ervin2 of notice. The people of tne 
interior Himalaya hn\e also a peculi.ir breed — a very small idack animal with 
iong shaggy hair. Thi-^ they bnns with them when they come down in the wintor 
months to seek work at Simla and other tuiter hill station-. Mule- -eem to 
have been known from the mo«t ancient times in India. .Eli in ^ay- that the 
n^ares are often < 'A ered by tlie wild asst--. red-col< Hired rnuie- bein^ tiw 
result. These are very fleet and iinparient of the yoke. Thev are '-.lu^nt v.\rn 
cDot-traps, and when only tw.? years old may be tamed and doine-tc ate i. 
Ihey are then taken to the Kin2 of Persia. Bianford ^ive- iu:l parte- 
the Asiatic M i!il A-.-. It is found thro jghour Central and We-tera A-i i. 

Jemg occa.«-ionaii\- seen in Baluchistan, the Panjab freiitier. and t-ven e i-r 
Indus in Bikarur and the R.tnn of K.u-h, 

Tor many year- pa.-t the rioxernnient of India have i.-ad*- stren'i,.u- 

improve the broo.l of rlie plains donkeys, ami secur^^ the r-aring of , 

■'piality of mule-. The\ ha^e ucj ordincly s’lpplied donkey stallions and 1 
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Pig-skin. 


Bristles. 


i:.Af d'- 


^ewar^^^ and pr;?-, , t..r (h 1 nudes. Tlie Xatn es ^ .f In.iialiave, mmauv localities 
a .-'pnii-reh-i. us oi.jeitioii t.. l.reedmg u rde-. [(7. A,,L--Alharl. 1590 (Bloeh- 
manii, tran-i.), I:i2. 152; Lin-elioten. IV/. E. It,:’.. 1508. i.. 54; Terry, Yoij. 
E. luiL. lh-2'2 led. L<7). 1.32-4; Bar’’ji.~a. E. Africa and Makihar led, 

HaaJ. S'"- ). 40. 7ti-7, Mt-OO ; Mandelsio. T'pirls huh, 1662, 35, 86- 

Ovintrton. IV-p. Suratt. loSO. 253; Tavernier. Traci'n huh (ed. Ball’.) i’ 
102, JS3; li.. 2>;3; Hove. Toi/ry Ai i^uiarai. 1787. 53, 67 ; Montgomery 
-Martin, Ha -0 E. huh. in. 425; H.-nigbertrer, Thirhi-fire Years in E. lnd.,i., 72; 
Mii'-.o;i. Cuiiji Harsis. in Jcarn. Bo,. Js. .8oc.. vii . 141 : Macsregor. j’ourn to 
Khurri-an. 187.5, 2U2-4 ; Wailai e, hut, a 1887. 127. 14i ; Hoev. ll/onog. Trade 
on, I Manat, h . In,}.. 58. Iv2 ; V.ielcker. /iii/.-of. Ia,l. A'.,,i.. 211-2; LanTence, 
Va!’, or KaA-)i,,r. 'ihi—j : -4;« '. £ede.. 1,803. Xu. 10: 1804, Xo. 12: 1896,No.3; 
Goct. or huh ift,so/i/t/V,/i, 180 *' ; Jo„ra.2Yai. Hist. Laic., tii., 469; Ann.’ Repts’. 

I ft. Dept, in Ind. unu'c ls95-6, pwart. The Peni/cu'tk Exper., 1899; 
Moliison. Te.r>lnok Iml. Ann.. 1001. in. 10 - 1 . 41-8: Pierre and Monteil, Le 
ch‘ial an Sondan, in L'At.ri. Prat. ,hs Pans Chaiids. 1005. v.. pt. i., 126-39.] 
IV. THE DOMESTICATED PIGS A.\D WILD BO.ARS OF INDIA. 

Pig or Hog ib the name appiie-i to differeiit apirairK of the familv SniD.i, 
the oiily reprerentative in Inilia of the sub-division of the Ungulates known 
as Sinna. Blanforil enumerates the foilowing species ; — 

Sus cristaius, iVugne.- Blaniorcl, Fa. Br. Jud. (Mammalia). 560-2; Indian 
4511.0 Bo.ap., sar. bar} jamvar. caraha, paddi, dakicar. pandi handi, tan-wet, etc. 
This IS the t'lily species of any interest or importance economically. It is found 
thrc.'ichu’.it India, from tlie ^ea-level t'.i an .ihituJe of about 12.000 feet, wherever 
tiiere ;s stiHicient -helter. either c<f i-.-nt: grass, loiv jungle or forest. Mdien 
abundant it d'-es great dauidge to i rt-p-s. Tlie tame pig of India is probably 
derive'! fi'.m th>- wild aniri.ai. and in -ome nlai e~ is ^aid to breed with the latter. 
Several rd'.es "1 domesti' .it-d pigs are :,;er ’.vitli in India, -.vhere religious and 
ca-te beliefs allow ‘f tlieir beuig kept. In the .irti'de on lard (pp. 701-2) it 
tvil] be seen that ttv... < luei , oi pigs are spoken of, namely the ‘‘China 

pig ■■ and ■ tlie ( •.■uiiti,\ I'ig “ 

S. andamanensis, B pn . Blanlord. he. .5i.2-3. The .\n<laiiian Pig. -4 small 
anuiial. some 20 inches high, oc.iirring in the forests of the Andaman Island-s. 

S. salvanius, wm/.us Blanfor-'l, i.c. .503. The Pigmy Hog. In the forests 
at the base ol the Himalaya in Xenah Sikkim and Bhutan. Its habits are very 
similar to those <•! ' It is lotmd chiefly m high jungle grass, 

in herds of five tc* twenty. Tliev are rarely seen, as they leave the forests at night 
C'dIv. but may be tra;ed xo their lairs bv tiie riiud coatings of the lower vegetation 
left behind them. In Manipur I iound tins species tci form coverings over their 
lairs by breaking and throwing down the spiny bamboi.i. 

Tlie pig affords various economic products, the chief of which are 
Bristles, Lard. Meat (Pork. Ham, etc. i and Skiu. Lard is separately dealt 
5vith under that heading (pp. 701-3). Pm-sKix forms, when tanned, a leather 
whithis principallv valued for saddlerv. That of the wild boar is much 
thicker than that of the domesticated animal, and coiisequentlv offers 
more 'lilfiiulty lu the process of tanuiiii; and preparation. It 
ii.8eiA in the imaiiutai true of many small artitles ol learher-5vare, such in 
pnr.'p". ot puck^t-books. etc. 

Bristles are employed cliielly in the manufacture of brushes, and the 
export trade in bri8tles and other brush fibres in recent years is tery 
considerable. For the period the following were the Exports 

of bristles and ribres tor broom and lirush manufacture . — 19W-1, 
cwt.. valued at Rs. 14. 93. <58,5 ; b*01-2, I.S.IS'S i wt.. Rs. 13,6.7.6i-X) ; lihL-T 
70.917 ''wt,. Rs. l-j.79.W2: 19"3-4. ,8:3,2.7 ,h ^wt.. Rs. 20.76.331 ; 1901-x 
81.290 cwt.. Rs. 18.39,8.jl ; 190-5-6.' 93..873 cwt.. Rs. 2l'51.028 ; 

88.1-58 cwt.. Rs. 17.68.y30. Ot the total lor 190.5-6. Madras exported 89.9ic 
< 5rt. ami Bengal 3.6< H < wt. and the countries to which the larsest quanOtie- 
wm.t were — the United Kingilum, :b.».48-5 cwt. , Geimany. 27.8il f" • • 
Belgium, 24.463, ewrt. ; ( evloin .5..536 i wt. The I.MPOF.rs are conip&t<* 
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tivelv insignificant, averaging for 1900-7 about 450 cwt. In 1904-5 they 
reached 1,099 cwt.. valued at Rs. 29.856 ; in 1905-6, 697 c\\’t.. R.s. 17.462 ; 
and in 1906-7, 599 cwt.. Rs. 25,219. Mostly from the United Kingdom 
and Germany. 

Of Bacon and Ham India annually imports large quantities, and the Bacon 
exports are small. The Imports for 1900-7 were as follows: — 1900-1, and Ham. 
1,144,716 lb., valued at Rs. 7,61.782 ; 19<ll-2, 1,1. '$6,959 lb.. Rs. 7.47.09.4 ; 

1902-3, 1,2.31,934 lb., Rs. 8.16,613 ; 1903-4, 1.267,724 lb., Rs. 8.16,223 ; 

1904-.5, 1,373,474 lb., Rs. 8,09,678 ; 190.5-6, 1,600.898 lb.. Rs. 9.40.140; 

1906-7, 1,487,729 lb.. Rs. 9,52,71.5. Alrao.st the whole comes from 
the United Kingdom, viz. 1,575,838 lb. in 1905-6, while small i(uantitips 
are drawn from Hongkong, Au.stralia. the Straits Settlements, Germany, 
and Sweden. The E.xport.s of Indian hams amounted in 1904-5 to lot.*! ir.ide. 

672 lb., valued ar Rs. 1.50, and in 1906-7 to 259 lb., valued at R.... 150. 

The re-exports in 1904-5 were 7.323 lb., valued at Rs. 4.3,58, but in 1906-7 
only .537 lb. Thu..^. adding together all the available returns of the products 
derived from the pig, the exports in 1905-6 were Rs. 21,69,778 and the 
imports Rs. 10,17,138 : and in 1906-7. exjiorts Rs. 17,84,s27 and imports 
Rs. 10.70.304. The decline in the exporr.s of lard and increase in the 
imports point to ,i serious defect, and the large demand for foreign ham 
and bacon is significant. There arc thus great po.ssibilitics in the future. 

TRADE /.V /, VO/4, V LIVE STOCK. Trade. 

Of the estimated number of animals of all sorts (22o million m 1904-5), 
about 23 per cent, are amiuallv e.xporteil in the form of hnles and skins. 

But India imports and export.s live stork, ami by sea as well as across Trans- 
lier land froiitiers. Hence the nuiirns under these heading' have to be frontier 
taken into account. It mav be de.sirable to set torth the Trans-frontier Traffic, 
trade before exhibiting the foreign. In the othcial statistics the imports 
are referred to the fallowing groups — (u) Horses, Ponies. Mules; (h) i ..i .-.rrs. c at. e. 
battle : (c) Sheep and Goats ; and (d) Other Kinds. The totals for the 
rear 19U4-5 were 665.024 animals, valued at Rs. 74.74.92i'< ; tor 1905-6, 

085.732 animals. Rs. 65.30,041 : for 1906-7. 7 14,. ">t)r< animals, Hs. 70.12.607. 

The most important an- the cattle. lo5,726, valued ;ir Rs. 44,04.266 in 
l!*<J6-7 ; the .sheep and goats 166,65'$. vabu'd at Rs. 6,12 ot'G . ai.il otimr 
kinds of aiiinials 431.704. value.i.it Rs. 13. 14.5 [3. 'I'lm i lii'd < ountries of 
supplv of cittle are Xep.il, North .'sunn, .oid tin' .'southern Shan States. 

For sh,.,.p ill,, I goafs. Xortln-rn and Kii'teru Afgluuii'tiiii, Xejial and n,, c-. 

Kashmir. (It the other kind.s. Xep.d, South Snuii and North Siam. The 
Traiis-trontier exports from British India are less important- ami need ; ,, 
hardlv be revieweil. The totals in l!(06-7 went 92,644 uiiinuds, valued at 
Rs. 11,78,866. Perliaps the most remarkable feature of the trade le- 
conled as i arried bv rail and river is rlie fact that Bengal is the chief 
exporting province and the United Provim es the principal importing area. 

The next mo.sf important receiving centres are ('alciitta and Boinbaa-. 

lunmig lujw to the riaii'acsious bv sc.i, rite Impori's arc ino'T vain- Imports of 
able umier the heading of hoi'cs. The total imports in 196.1-1 w re Hornes. 
Valued at Rs. 5.'1.()2 So'i. of wliii h Rs. 52 I.'-^,59( i rejirescntcd the hors, s 
tirougbf inosfh- Ironi Australia into Bombav and f'ah iitr.i •, in !'.Mi!-5, 
lU. 5'.».27.625 (hoi-se.s. Rs, .55 47.9.'$9i ; in 19(1.5-6. R'. 19, 11.452 (Imrsc-. 

Rs. 46,76, ( i55) ; u! 19(16-7. R'. 16, .5-5.792 (horses, Rs. ll.S.s 9.'!.'‘o. ( )f 

611 “ I.xpoHTs it mav In- s.a.l the position is ri-ver.se-l. tin- rratlic in lioi's.'s 
'miTig the Iciist importan . The total tor I'.MCl-l v.as r'aiinie.l a? 

7 .'..; !■' 
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Rs. 22,27.523, of which Rs. 21,23,211 represented cattle, sheep and goats, 
etc. ; 1904-5, Rs. 19,40,129 (Rs. 18,98,380 cattle, sheep, etc.) ; 1905-6, 
Rs. 19,33,828 (Rs. 19,07,228 cattle, sheep, etc.) ; and 1906-7, Rs. 22,63,176 
(Rs. 22.21.416 cattle, sheep, etc. The horses go mainly from Bengal and 
Bombay to Ceylon and Mauritius, and of the others Madras practically 
conducts the entire trade, sending the animals to Ceylon and the Straits 
Settlements. 

CATTLE FOOD AND FODDER.— Exports. — It is somewhat sur- 
prising to discover in the published returns of the foreign trade of 
India, a heading "Fodder, Bran, and Cattle Food, including Hay and 
Straw.” This is referred to three groups, as follows — Oil-cake: Rice 
bran : Other sorts. The total exports under these three headings were 
in 1900-1 valued at Rs. 70.13.826; in 1902-3, Rs. 85,73.627; in 1904-.5, 
Rs. 97,21,116 ; in 1905-6. Rs. 1,18,15.434 ; and in 1906-7 at Rs. 93,99,644 
(£626,642). Of the large amount for 190-5-6, Rs. 51,99,194 represented 
the value of oil-cake, and Rs. 55,41,825 that of rice bran. Practically the 
whole of the Rice Brax goes from Burma and the Oil-c.^ke very largely 
from Madras, with a fair amount from Calcutta and the balance, very 
nearly, from Bombay. Fully a third of these articles of cattle food is 
consigned to the United Kingdom ; another third to Ceydon, the Straits 
Settlements and Germany in approximately ecjual quantities. The balance 
goes to Java, the Philippines and East Africa, followed by France, Aden, 
Hongkong, Belgium, etc. 

Prices of Beef and Mutton . — Particulars are given in Prices and 'Wages 
in India (19(J4) of beef and mutton in certain localities of Western India 
since 1855. During that time they have practically remained stationary : 
if anything, cheapened. Taking the average of the quinquennial period 
1871-5 as a standard, the price in the Presidency for beef was '25 rupee 
a seer (= 2 lb.) ; in Sind dl ; in Rajputana and Central India dB. For 
HUTTON, Bombay --SI ; Sind d8 ; Central India and Rajputana •21. Taking 
these as 100, beef in Bombay was (in 1903) 80 ; in Sind 118, and in Central 
India and Rajputana -50 ; mutton similarly was 100 (during 1871-5) in 
Bombay, and in 1903 it was 97 ; in Sind 144. and in Central India and 
Rajputana 95. These results are doubtless fairly expressive of India as a 
whole ; but no other returns are available, so that particulars of the other 
provinces cannot be furnished. 

For trade in lard and Tallow, see the separate article (pp- 701-3) ; 
Hides and Skins (pp. 632-40) ; and Oils (pp. 813-4, 819). 

[cy. Institutrs of Mann, ii., 41 ; v., 8; viii., 29S : xi., 139 ; Varthema. Traves 
(ed. Hakl. Sou.). 1.510, 87. 200; Ain-i~Ahhari. 1.590 {Blorhmann, transl.). i., ; 
(Jari’Ptt, tran.-ri.) ii., 3-50 ; Linachoten, E. Ind., 1.598, i., 25 ; li., 10 ; 

Acc. E. Ind. and Ptrs.. 1075, iii., 1 1 8, etc., etc. : Ainshe. Mat. Mpd.,i., 150. l^*!* — ’ • 
423-5: MooriTtift, Travels, i., 58-9 ; Royle, Prod. Pen. Ind., 101 : ! 

Ph. ^lanu/.. 49, Lewin, Wild Paces ^.E. Ind., 1870.201; Ind. For.,'s.., 0 ‘ > 
XV., 27 ; Season and Crop Repts.'^ 

LUFFA, Car. : FI. Br. Ind., ii., 614-6; Duthie, FI. Upper Gang. 
Plain. 1903, 367 ; Cooke, FI. Pres. Bomb., 1903, i., 531-3 ; Pram, Beng- 
Plants, 1903. i.. 519-20 ; C'ucurbitace.e. A genus of climbing plants, 
native of the warmer regions of the Old IVorld and one indigenous m 
America. Four or five are wild in India. 

L. acutangula, ftoxb : Duthie and Fuller, Field and Garden Crops. 

Ixii ; Pec. Hot. -S'j/rr. ih-, 01, 210. The tarot {torai), 'jhingd, satpatvjdi ^ 
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p'lkunkai, etc. A little branched clirnbei*, met with in Xurth-West Intha, 
Sikkim, Assam and Eastern Bengal. 

Is cultivated in mu.st })arts of Imlia fur its fruit. Ru-h soil should be sele<-ted, 
and the seed sown from 3[ar<-h to June in lines a teet apart. W'hen tlie young 
plants are about 4 inches high, supports are required. Entil the rams l)egia, the 
first sowings have to bo regularly wateretl. The fruit is highly estetmied bv 
Natives and eaten either in curries or dressed witli clarified butter. When fully 
de\ eloped it is ab*mt a foot long, liut if allowed to griiw longer than 4 inehos it 
rapidly deteriorates. The seeds p«)'3'^ess emetic and purgative properties and 
also yield an oil. The fibrous texture of the fruit forms, like that ef ieytfpthtvtt, 
a clieap and efficient fledi-brush. [Cf. (Jellan, lu'L V<u- . lSfi2, IIT-S: 

Banerjei. f attack, IShlb 117-S; Woodrow, (innL in Ind., iSPi), 333-4: 

Firininger. Man. Oard Ind. (ed. Cameron), lhU4, IbS.J 

Var. atnara ; L. anaim, H^xb. : Prain. Ic. . Rn:. Bot. Sure. Ind.. lu.. 2lo : 
karui-tarol, ghonla-lota. tlta-jhintid. rnnturai. kudu-mrola, wlai i-haa, eti’. Mt t 
with all over India, e^'pecially on tlie we-teru .Mde. The fruit is largely used iti 
Native medicine. The juice of the roasted fruit is applied to the ttuiiples ti* curt' 
headache, and the ripe seeds are generally said to be a sure «ind safe emeti-*. 
[C/. Pharmaco'j. Ind., 1S!U, ii. SO-l.] 

L. segyptiaca. A?//.' . Duthie and Fuller, l.c hi, t. Ixiu: Rcc. Bot. San\ Ind., mi.. 
fiO. 21G. The <jhia-taroi, dhnndnl, hhol, lia'^ada. dilpasand. phoMilf. gntti hira, etc. 
A large climber conunon everyv here an«l otten cultiv.ited, e.specially m the plain*:. 
The fruit is edible, and nhen dried forms a structure of mterlacmg fibres, used a-* 
a flesh-brush in the Turkish bath or a.-? a substitute for the bath sponge, and has 
more recently been made into boot-socks. The seeds are emetic and cathartic 
and yield an <»il. [C/. Dodge, Vstfnl Fibre Plants of the World, 1807, 220 ; Wood- 

row, l.c. 333-4.] 

L. echinata, R<^.rb . bindaal, janthori, kuknd-cel, etc. A small climber, native 
of Gujarat. Sind and Bengal (Purneah and Dacc<\). The fruits ripen m the cold 
vvedther and are medicinal, as is abo the ^^tem. It is a bitter tonic and powerful 
diuretic. \Cf. Phannacog. Ind.. ISOl. ii.. -Sl-f>; Sen, Grig. Pcs. in Treatment 
of Trap. D/sta.iie8, 10i.'2. 05-,s.] 


M 

MALACHRA CAPITATA, f.hnt. : FI. Br. Ind.. i., 3-20 ; ('uok-.-. 
FL Pres. Bomb.. 1903. i., 99 ; Duthie, FI. I pper (imuj. Plain, 1903. 8-1 ; 
Malvace.i;. The kan (hnn)-hhen<h. 

An erect Annual, native of West Tropi'-.tl Afi'ic.i ,inil of Tropical .tnierica ; 
introduced into Jndi.i and now plentiful tiiroualiout tlie liottcr (lamp tr.c t-i 
from the Cnited Provinces to tlie Ivariiiitak. It tield.-i an excellent lihrc, ^ 
to II feet loin:, wlucli experts have dei idt-d m littli' it .it ,dl inlerior to jute, it 
wa:, at one time hoped th.it Bomhay thixaiL'h tlie cultuatum ot thi-s [ihmt micht 
.‘■eciire a vttod and prolilahle ^uli.titute lor Bengal .jute. Thl‘^(' oxpei'tatmu’. 
tuive never been realmed. but the plant in ^(^me jt.uts of tlu* I're^idencv ha^ 
heconie abundant a-i to lie often clewed ,t. indieenous, [f 7. i7//if'. t'or/cKpoie/, 
aa Exjter. C/dt. in Eoittb.. ltS7S-S2 : Aaei. Ltd'!.. Xo. li, IjO ; Dodt:*'. Cstdil 

F ihre of the World. 233 ; Wiaidrow . (fard. tn Ind., ISlHt. ISd : l)np. In..t. 

Tech. Rej/tii., 11)03, b'.t.] 

MALLOTUS PHILIPPINENSIS, Mimll. Ar>i. : FI. Br. Ind.. 
1'., -142 ; (diinVile. Man. Ind. Tiinhs.. 1902, H19-2<j ; Talhut. L>st Trees, etc.. 
1902. 31(i : Hoojier. .hjri. Led'/.. 190.3. Xo. 4 ; al.so AVpf. Labor. Ind. Mh.i. 
(Indu-st. Set.), 190-i~b. 30. 33-4; Etc. But. I'yurc. Ind.. ui., Iftl . Brciimi.<. 
Ind. Trees. 190ii. 590 ; ErpHORiilAi e.e. The kamelu. knniaht. kamhiht. rinii, 
"tri. sindnri. shendn. in'inaij. Inntj. i/'/a'/i;/. roU>. jeirna. kapi, l.ihnLanni, 
karku. taiiihidm. etc. A email tree. u,-,u,tllv with a hurtro'ed trunk, 
occurring alijiio the foot ui the Hiinalavu Irom Ka.-ihimr ea-.fttard^ (ri'iii 2 
to 4..7(.M» feet in altitude) ; aDo in Keimal, Central, Western and Southern 
Inilia ; Burma : the Andaimui Llaiids and Ceylon. 
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Dye . — The most important product of this tree is the kamelu powder— a 
Dye formed of the red glands found on the surface of the capsule. It is used 
chiefly for imparting to silk a bright orange or flame colour. A full account of 
the history of this dye is given in the Dictionary. In collecting the powder, the 
ripe fruits are placed in a cloth or sack, and beaten until the glandular pubescence 
IS removed. In some districts the fruits are simply rubbed between the palms 
of the hands, or are kneaded w'ith the feet on the ground. The powder thus 
obtained is then sifted to free it from the fruits and broken pieces, and in this 
condition it is ready for market. Through careless collection or fraudulent 
admixture, the commercial article, however, is often met w'ith m a very impure 
state, and this may partly account for its neglect by the Xative dyers and the 
decrease in its consumption. 

The following abstract of the available information regarding the chief 
localities and collecting areas may be given here ; — 

Bengal. — The tree is fairly abundant in the forests of Puri and Singhbhum, 
but is scarce in other localities. In the Puri Division it is said to occur in abun- 
dance in the southern tracts. It grows wild in the forests, but attains greatest 
perfection in open situations. Flowers and fruits heavily on lands leased to 
the Khonds, who clear away all other tree growth, and carefully prune the trees 
every year. In the thick forests it bears few flowers and fruits. The flowering 
season is in December, and the fruits mature in January to Februarv. The 
fruit of the Bengal plant is larger than that of the United Provinces, and 
doubtless yields a more abundant and better colouring matter. The dye was 
formerly procurable in large cpiantities fr‘>m Raman Lall Das of Elam bazar. 
Birbhum, at Rs. 13 to 14 per maund. 

Uniftd Proi'ini\s — Occurs in great cpinntity tlironghout the Kuniaon. Garhwal. 
and Oanees Sub-Himalayan Forest Dnusicn-!. It grows wild, for the most 
part a‘isociatf‘<l with sal {s/totea r»hnHta). 1< common m the Dun: ina few 
places iniirUt be said to K.nii almost tlie principal tree met with. In spite ol 
its pre\alenfe, tliere is now, li<»wever, no trade m the dye, which could be 
landed at .i railway station f<»r R'«. lO to Rs. 12 per 100 lb. 

p, , — \'ery <u>uitdaut in the Xurpur forests. Kangra. About 30 maiinds 
are annunlly exported fr«»rii Nurpur. uii(*re it is sold at the rate of 4 seers per 
rupee. The co.-^f of 100 lb. would thus be Rs. 12-<S, or. delivered at the nearest 
station. Patankot, would come to Rs. 10. At Amritsar it is said to fetch Rs. 20 
a maund. Kamcla is imported into Rawalpimli from the Hoshiarpur district at 
the hitter pra-e. The tree grows in abiuidance in the Simla forests, but the 
dye IS not gathered. 

Bombay — The Belgaum district is the principal collecting ground for ^^esteni 
India. About 4.000 lb. are sc*ld locally every year at 4 to 0 annas per lb. The 
price of 100 lb. delivered at Belgaum railway station is R&. 12-8. 

Madn'3 — 'Widely distributed m the Gam-rur taluk of the Ganiarn district, 
the annual output varying from 30,0<>0 x<> 3o,000 lb. The cost price at Madras, 
inriuding transport and delivery, is Rs. 20 to Rs. 40 per 100 lb. In Madra.-' 
there is no local demand for kaniela, and the dye from Oanjam is all shipped to 
England and the Continent. 

Burma — More commem in Upper than in Low'er Burma. The dye enlleetec 
is e-itimated to cost at least double what it does m North India. There 
do not appear t(. \»‘ any regular market rates, but the prepared puwder can 
be obtained in the ]imgles at Rs. per viss. 

Indian Methods of Dyeing. — Ho»»j>er gne-^ tlie following account "1 tie 
method ot dyein:_ pursued m Belgaum : — "Two lb, ot silk and 1 lb. of carbonate 
of siuia are pi. iced in a ve;?>el of water and boiled for a short tune. As soon 
as the silk soften'S. it i< reitioved. In the same water are then placed 20 tolas o 
kame^a jiowder. 2^ tolas of jinjili (Sef^amum) oil, 4 lb. of alum, 1 lb. of carnoua 
of soda (in addition to the I ib. previously used). This mixture is boiie< ter 
a quarter of an lit -nr. and then the >,ilk it, replaced in the vessel and taken 
after another quarter of an hour's b<ulmg. The colour is deep yellow. 1^ 
Central Provinces, in dyeing tasar silk, the piuvder is first mixed with t 
of the mvrobai.in { rei tninatia and then put m water and 

stand till the .sediment subsides. The water is then decanted int<' 
ves'^el in which is pl.iceil finely powdered lodh tuteemo****) bark. 

tasar silk is n^-xt soakeil for six Imui^ in the preparation : tlieu taken ‘ 
dried, yiut back in the fliiui, dr*‘'fl and again submerged till tlie fabric o 
the desirefl sh-ide. 
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Medicine. — Kamela is used as an anthelmintic for the expulsion of tape- 
worm, but its utilisation is said to be almost obsolete, and m 189S it was 
omitted from the British Pharmacopceia. The 3ee<ls yield 5-83 per cent, of a 
bland oil. According to Gamble, tlie wood is of little use as timber, but is 
valued as a Ft'EL. The bark has been reported to be used for TANNix«r leather, 
but Prof. Hummel of Leeds found only <)*5 per cent, of t.mnin in a sample 
submitted to liini for examination. [C7. Thf Bower Manuscript (H«ienile, 
transL). 1893-7, 103, ISu ; Pharmacog. Ind., iii,, 2iU»— 300 ; Lawreme. VnUtg 
of Kashmir, 1895, 08 ; Monographs, iJgts and Dyeing . — Favvcftt. lionJ)., IspO, 
31: Haider. Madras, ISfM), S; Russell, C, Prov . 19-20; Hadi. l\ Pror., 

IS96, SO; Sule, Bcrar, 1890, (i ; Hummel and Perkm. Timtorial Prop, of Ind. 
Dge-stnffs : Perkin, Class, of Ind. Dye-stuffs, in Imp. Inst. Jonrn , March ls97. 
Perkin, Colouring Matter of Cotton Flowers and Kote on Potthrin. enntrib. from 
Res. Lab. Dyeing Dejit. YorkMiire, Col. 1897 , Adulttrat ot Kamahi, Journ. 
Soc. Chem. Indnst., June 30. 1000, xix., Xo. 0; Dutt, Med. H‘nd.. 1 90n. 

232-3; Imp. Inst. Jonrn., 1000. vi.. 209: Ptpt. Cent. Indig. Drags Coii>m , 
1901, i., 120 ; Ledg., 1002. Xo. 1, .52 : 1905. X'o. 4 ; Imp. Inst. Ttrh. Rf pts., 

1903. 216-7, app. 213-5 ; Joret. Le$ PI. dans L'Atitiq., etc., 1904. ii., 348.] 

MALT LIQUORS and Indian Bpewing*. — The manufacture of 
Beer embraces two distinct operations — and BipaviS'C 
In the time of Herodotus (doU b.c.. bk. ii., ch. 77) there was no separate 
name for beer : he accordinuiv -speaks ot the Egvptians as making wine 
from barleA*. Dioscorides. Galen and others condemn beer as prejudicial 
to the head and nerves. 

History. — The Hindus, as well as most of the aboriginal tribes of India, have 
been acquainted with both distilled and fenuented beverages from very ancient 
times. But it is curious that while full particulars exnst regarding the more 
advanced art, ^■iz. that of distillation, tiie rationale of malting as a distinct 
^stage in tlie production of fermented beverages does not appear to have been 
understood. Indeed it has been contended that, even m England, malting as 
a separate operation was not known until the time of Henry VIII., when th * use 
of hops was also discovered. A fermented but non-distiUed liquor may be said 
to have been prepared all over India, the matenaU varying accortlmg to the 
region or people, but in no instance has malting as a distinct and necessary stage 
l>een recorded. And what is perhaps even more striking, a fermented becerage 
made from grain would seem, so far as India is concerned, to liave been more 
closely associated with the Mongolian than witli the Ar}an r.ice'<. With tbe 
latter branch of the human family sweet liquids, .-uich as honey and water. r,aue- 
juice and water, or the sap of various palms, were fermented into iR‘\erages 
that would more closely correspond with the ancient luccui of England or the 
ales subsequently in favour, than with the Iver of modern trade. It uimltl 
be thas easy t<' understand why the art of malting was not known, 'ince 
nnneces.sary, indeed alnv>st inip«Hsible. nn<ler these circurnst.uiccs. The most 
general Indian name for ferinented sweet liquors is possdiiy tnri. though 
sendki is sometimes used almost synonymously, while jtachwai (or hnndia anil 
"ynarua) denote malted and fermented beverages made from gram, mc'sjtK nee, 
though barley ami millet arc also utili-^etl (etM-* p. S4Cd. 

The English word ** beer ” came througli the Anglo-Saxon beor and the German 
hier — words which indicate the grain used in the fabrication of the bever- 
age. The Asiatic word which in meaning most closely approaches *' beer 
Seems to be buzah or buza, a Turkish word adopted into Per-^mn and ultuaatciy 
mto many languages m India and Africa. It is, h<»wever, the name mure u«eil 
by the well-informed, pachivai being the every-day w<jrd for beer ' f lualtod 
liquor made from gram. Shaw {Travels, etc.. 1757, 4o7j .speaks of the Flgypti.ins 
Quaking a fermented and mtoxiiating liquor, know*n a^ bonznh, from Vjariey. 
-Moorcroft {Tra^-fds, 1819-2.5, i.. 162). while de'^* ribing Ladakli, says tluit 
the inhabitants make “ a 'ort t)f beer called baza from barley, the gram of 
^'hich H parched and ground, and the flour mixe<i with rice whu'h has 
keen softened by steeping in water. The powder of the root of some bitr<'r 
and aromatic plant that grows high.er up in the mnimtuins is added to the mixture, 
^^id the whole is put into a pres- to .-queeze out the water, ami druM,!. When 
required for use a piece of the dry cake is thrown into a vessel of water, and in 
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the course of three or four days fermentation takes place and the liquor is ready 
for drinking."’ In another passage, Moororoft remarks. “The Tibetans never 
drink plain water if they can avoid it. The wealthier drink grape-juice and 
water, or sherbets : the poorer, a beverage called bnza by the Kashmiris, and 
chang by the Tibetans, which is made from barley. The grain is boiled until it 
is soft, and then dried ; to about 10 lb. of this softened grain, three ounces of 
the dough used for wheaten cakes, but dried and pounded, are added, and the 
mixture is put into a bag and kept in a warm yilace until it ferments, which it 
does usually in two or three days. Equal measures of the prepared barley and 
ccdd water are put together in an eartlien vessel. After standing for two days 
the fluid is strained off : a similar cpiantity *'£ water is again added, and treated 
m the same manner, and the beverage is the liquor called chang." " The grains 
remaining after infusion are dried, and ground into flour." The above passages 
bring to mind the account cd bnzrh as gi^ en by the Emperor Baber in his Memoirs 
(1525. 2S3, 204), speaking of Sewad and Bajour (practically the same country), 
and thus three hundred years before Moororoft's time. The passage has already 
been quoted under Eleusine (p. 520), and there would seem little doubt that the 
substance called khn, which was “ round like a loaf," was the softened ^ain 
(whether barley or mania), with its ferment and bitter fla-s'ouring mgredient, 
taken from the cloth in which stpieezed to deprive it of its moisture, 
and thus compressed into what might easily be described as a sort of loaf. 
Aitchison {FI. Lahul^ Journ. Linn. Soc., x.. 70) says that "from barley, 

as well as from nee (‘ drai^ ’ ' dai ') a kind ot beer is made, called chung." In 
making chang., a ferment is used, called pab, imp<'rted from Ladakh in the form 
of dry yeast, " The Lahulees admit their ignorance as to its nature and their 
non-abiUty to make chung without it.” In the Hemp Drugs Commissions 
Report (1894, i., 157) mention is made of a liquid preparation used in Sholapur. 
Boml^ay, under the name hofa, which consists of a gruel made of junr (Sorghum, 
p. in4f>) flavf)ured with hemp and a little Xii.v vomica. 

The practice of making baza or beer from barley is thus Cjuite as ancient 
in India, \ ery possibly, us in Europe. In passing it may be added that the 
great conquering Emperor Baber tells us he did not like “ bnzeh ” because of its 
bitter flavour — the Indian objection to-day to European beer. (See CaDuabis 
sativa, p. 257.) 

Under Coix (p. 300) particulars will be found of the Xaga hills beer, knotm 
as dzu. This is. undoubtedly, a fermented beverage made either from coix 
or rice or both mixed, the one fermented and the other not. Grain is placet 
in a large wooden trough and hot water poured over it. It is then 
and, when this stage is complete, a further quantity of boiling water is 
In three days’ time the liquor is in prime condition, and by the fourth or ni 
day it becomes intoxicating. It has already been pointed out that the dispersion 
of coix grain over India and Burma accompanied the ilongoiian invaders, an 
further that the name kasi or kasai or some obvious derivative from that word wa 
conveyed to remote countries and into diverse tongues. , 

Fer/nenfs.— Bergtheil {The Stud;f of Ferwentation ns Apph^d to 
Agriculture^ in Agri. Joiirn. Ind., i., pt. i.. 68-75 ; pt. iii-. 230-6) ^eviev^s 
some of the more interestiug luodeni opinions reuarding Fermentation- 
Among all races and in every ase, he says, we tind a knowledge of some 
medn.s for the production ot alcohol, all fundamentally depemling on 
the fermentation of sugar. In inanv instances the initial action is 
conversion of starch into sugar bv an enzyme action, — the maltm^ 

of barlev. The grains are placed under comlitioiis favourable for gcr^ 
mination, and when the production of a soluble, easily assiniilable 
for the infant plant has been accomplished, the grains are killed. ^ ^ 

further stage, namely, the fermentation of the sugary fluid 
is ordinarily accomplished by a fungus, known as yeast. In ’ ^ea^re- 
countries,” writes Bergtheil, “ veasts and their actions have 
fully studied, and pure cultures of special yeasts, which have been o _ 
most suitable for the production of the particular type of 
desired, are deliberately introduced and their growth most 
regulated and guarded ; in other cases, such as those we are famiua 
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in India, wild yeasts are allowed to jiaiii access from the air and jirow 
in the liquid to be fermented, but under all circumstances a vea^l or 
closely allied orcaiii.sm is iiecessarv to the process." 

From the facts already briefly reviewed, it mav be inferred that this 
art of fermentation is fairly nmlerstood in India. In nio>t Excise Reports 
of Bengal mention is made of a ferment known as bakhar — a conipound 
prepared from the roots and leaves of several plants (names unknown, 
hut innocuous) (see Spirits, p. 1047). In most cases the vcast usccl is con- 
veyed from one brew to another. The bakers of the lower -[irovim es of 
India, for example, reyularlv purchase their supply from the p.ilm-v.ine 
[lari) manufacturers. In Upper India numerous ferments are known. 
For e.xample, while travelling in Kiillu and Ladakh my attention was 
drawn to the ferments employed bv the people in these loiintnes. 1 
found that in Kullu the brewers of sur (urain beer) sent, just as .tfoorcrolt 
tells us. up country for the root of a herb whidi thev emploved in brewing. 
Ill Kullu this is known as nmt/io.sriK, and seems tob ' a species of Lit/iisfiiiiiii. 
The root is reduced to powder and mixed with damp barley Hour. Fer- 
nientation is soon set up, and the mixture is then baked into rakes ami 
dried. These are sold under the name dheh. and are said to preserve 
the fermentative .germ for an almost indefinite period, and may be used 
either by the baker or the brewer as desired. In Ladakh I wa.s unable 
to di-scover the plant employed, but the cakes are there known by the 
name paps (see above, pab). [Cf. Ann. Rept. Ind. Mns., 1894-.0. 3.3.] 

In Manipur I discovered that the powdered stems of a leguminous 
plant (possibly a species of Mi/left hi) were employed as the fermentin,u 
material, and Mr. C. B. Clarke says that in the Khasia hills the people 
procure fermentation from the flowering spike-; ot a lifit/nro-H/ionii. 
[Cf. D.E.P.. V.. 131-fi: Lawrence. Valhg of Kashmir, 1895, 82.] 

flops and Substitutes . — On more than one oi casion the effort has 
been made to cultivate hops {II mu ulus Lii/iulii.s) in India, but with 
inrlifferent results. The amount required by the brewers in Iiiilia is 
annually imported. Hooper {Rept. Lah'>r. I ml. Mus. (In^lll^t. Scc.i, Ifiod-T. 
12) gives the results of his chemical examinatioii of a s.unplc of hops 
grown in Kashmir. Bv way of comparison, he exhibits the amounts of 
resin (ascertained bv Uoez’s benzol methodi in certain tiade samples : — 
t'aliforniaii. 21-() ; East Kent, lt*-T ; l\>'nt. IT'H; Bohcnimn. i3-(i ; North 
French. 14‘8 ; Ka.shmir. 13-2 ; and other Indi.iu samjiles. 12'9. Thus 
Kashmir is not far behinil Frenidi Imp.s. 

Bv the Indian makers of liquors, various siib.stances are used as sub- 
stitutes for hops, the mo.st general being the distiller’s bark (see Acacia 
leucophloea. p. 15), but in this connection it mav be ot interest to 
nivite attention to the suggestion that the soma of the ancient i lassical 
writers mav have been the astringent stems of Ejihialnii (D.E.P.. m.. 
■-4 1 -51) emploved in place of hop'. and not as itself the soiirci' of the 
liquor of which so much has been written. 

Barley . — All forms of barlev (p. filo'i are not eqiiallv suitable for 
brewing any more than all forms of i oix are suited (see p. 396). The best 
Indian barlev comes from Northern Indi.i (Uniteil Provinces and South 
Panjab). Plumpiiess of gram and iiiiiforniity in weight are desirable. 
The fine.st Indian samples weigh .36 lb. per bu.she.l. The grain must also 
be bright in colour and not " .steely " — the rondition ot most of the 
samples from the plains. But above all, it must be living and capable 
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of active aerininatioii iluring malting, and must not have germinated 
before reacliiiig the brewcrv. Daniased grain will rot during malting, 
and thus lower very greatlv the value of the material. [Cf. D.E.P., v., 128[] 
The grain mu.sT be thoroughly screened and winnowed before it is 
placed in the steeping-vats. It is now conveved to the malting-floor, 
where it softens and germinates. Simultaneous and uniform malting 
is essential. When malting is comjileted. the grain is again screened to 
remove the rootlets, then crushed, infused with water and hops added. 
The infusion is next fermented, and shortly after the liquor is readv 
for bottling and ca.sking. 

Indian indigenous Brev^ ing.-—^o one has hitherto attempted to produce a 
definite statement of tlie art of brewin'? and of the beverages produced for the 
wliole'^of India. In the Excise Reports issued annually by the various Provincial 
Cb'^verninents, brief paragraphs now and again deal with what appear to be 
beverages akin to beer and ale. As already explained, pachwai is made from 
fermented errain, mostly nee ; it is thus a form of beer, but when distilled it 
becomes a kind <jf spirit or wliisky. and in that case is called phatika or madira. 
On the other hand, toddy or tart (palm ]uice) fermented, but not distilled, 
correspond'^ very closely with the theoretic detinition of ale. and when distilled 
becomes the spirit generally called arak\ But jialm juice is often drunk wathoiit 
being fermented, and is then spoken of as '‘sweet tari.” For this purpose the 
law requires tliaf a private person tapping his own trees must wash the interior 
of the collecting vessels with lime-water so as to prevent fermentation taking 
place. Similarly a sweet drink or fermented ale is often prepared from mahua 
flowers. 

In the Ex'Jse Reports for both Bengal and Assam, pachwai and tari are 
mentioned. (See Oryza (Kovenue), p. 840.) Tlie licenses granted for home-brewing 
of pachwai are ex]>lained : the^e are issued (mostly to hill tribes) without limit as 
to quantity, but at a fixed annual fee. The beverage cannot, however, be sold 
In the Central Frovinces the revenue from tari con-^-ists of license fees paid tor 
the right to manufacture and to veiul. But pachwai and sagda are in th^ese 
provinces spoken of as " Native Beer.'’ [Cf> Hooper, Rept Labor. Ind. Mus- 

{Indust. Sec.). 1903-4. 35.] In the reports of the United Provinces reference is 
given to farf (the juice of toacadAf (the juice of i*hfi‘ni,r),iobozay&i^^- 

mented liquor made from rice, and to darhahra., a fermented beverage from 
various herbs (not known). Of Madras, mention is made of both sweet ana fer- 
mented "toddy ” collected from the cocoanut, sago, palmyra and date palms, a so 
from a palm not previously recorded as affording the juice, namely the dadasa 
or dadsel {Art-min %viffhtii). Of Bombav toddv, it is said the revenue in 
1903-4 came to Rs. 15,52,000. This was raised both by a tree tax and a vendor s 
license. The chief trees tapped are the date palm, the brah {M*aiw»jrn) an 
cocoanut. The total number of trees tapped in 1903-4 was 231,245. 

Madras, tree-tappina for sweet toddy is not permitted, as fermentation is said o 
set up immediately the juice is drawm from the stem. In a special 
separately reported, thirty-two brah trees yielded in Salsette during theraon 
February 10 to March 15, 1904 — a total of 176 gallons of toddy. 
rep'irts speak of ‘'fermented” liquors under two headings — {a) ^ 

tari. and (5) tori. The consumption of fresh tari is allowed withou^ 
subject to a tax, and the owners of trees may sell the juice 
their trees to pnifessionat tari makers without paying any fees. Of the 
beverages, mention is made of kanna^ seinye. hlairza and stye. These 
l>e manufactured friun rice, fermentation being procured by yeast, it woi 
that a mistake may h.ive been made regarding both the gram and the / 
Cuix is certainly largely employed by the lull tribes, but the ferment 
be yeast as understood in Europe. (Stv Bassia. pp. 118-9: Borassus. pp- ^ 
Caiyota, p. 286 ; Cocos, pp. 361-2 : Phoenix, p. 8.s6 ; Setaria, p. 9S8 : 

European Beer . — Turning now to Indian beer brewed after the pQ,ient 
method. In the writing-^ of the early European visitors to that cnuiitrj. 
mention is made of "beer" or of " country ale,” but whether these 
beers or merely the various sweet-liquor bevereges already *■!. ' 

name toddy or tori, it would be difticult to say. The English won ^ 
come*, of course, from the Indian tari, and was originally, and in India i» 
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the fermented sap of the tnr palm. Friar Jorilanu.s (i;!2S .t.D ) s[)e.ik^ of tlie tree 
that gives all the year round a white liquor, pleasant to drink, whu li tree is 
called tari. Sidi Ah Reis refer' to the wine obtained in (lupir.it from the tnri 
tree. On the other hand. Mandelslo {Trareh^ in OieariU', Hint, Muf^rnrti, 
etc. (Davies, transl.). 14; also Hobson-Johson (eil. Crooke), 73H uieiitions that 
the captain of the .ship in which he journeyed to Surat had t'xcollent irood sack, 
English beer, Frencli wines, nrak, and that they jireji.ired from the latter siooU 
punch ipahpunzcii). Ovmgton {Voy. to Snraft, lliStl, tl3S. 311.')) s.Ws "no .M.ilr 
drink is made in India" : and again, " Europe Wines and Engli.'h lleer." thougli 
expensive, ivere " yet purchased and drank with pleasure." 'I’ait'rmer {Trnrth. 
ItiTli (ed. Ball), ii.. 3hS) tells us that the I’resident gaie him a large cask of 
■ ■ English beer " to take with him to Batavia, wht're none ciaild be had B:rd\\ ooit 
and Foster {E. I. C. First L'tttt Book lintr'idncrionj. xxi.) diiscribe the ' ( 'oek 
Ale " in use in the 17th century. It consisteil of a bruised cot k (the older the 
better) with 3 Ib. of raisins, iiuice. clove.s, etc., two quarts of sack and ten gallons 
of ale, the whole being left to ripen as with other ales Punch was another 
special Indian preparation, and " milk punch " has survived to the jaesent d.iv — 
the last of a long li.st of Anglo-lntlian jircparations — a sort of home-brewed or 
concocted liquor. [For further particulars see the .irticles on-Opiuni. jip. S4d-bl. 
Tobacco, p. 796, and Spirits, pp. 1043-H.] 

Indian Breweries. — AVithin recent years ” Country Beer " has i oine 
to mean beer brewed in India after the European svstem. The lirst 
European brewery in India wa.s starteil in 1825 by a Mr. Henry Bohle at 
Meerut and Mus-soune, but in time the business was taken over by Mr. 
John Maekiniion. It was not. however, until 1870 that the enterprise 
became suocessful. In the meantime, between !8.>0 and 186(1. several 
breweries were started on hill stations. The offitial statistic.s of the 
larger establishments show that in 1880 there were .seventeen breweries in 
India producing 1,974.578 aallon.s of beer made after the European sv.steiu : 
in 189(.h '2'2 breweries producing 5.192.572 gallons ; in 19(X>. 26 breweries 
producing 4.947.841 gallon.s ; and in 1904 there were 27 breweries pro- 
ducing 6.219.761 gallons, of which the Commissariat Department purchased 
2,839.177 gallon.?, or a little under half the production. These tigures 
abundantly demonstrate the rapidity with which brewing had de- 
veloped, and its present position. The breweries and shares of production 
in 1904-5 are as follow.? : — Panjitb. 8 breweries and 2.233,955 e.xlhm.s : 
Enited Provinces. 6, and 1,451,796 gallons ; Madras. 4. and 416.852 gallons : 
Mvsore. 3. and 700.281 gallon? ; Bombav. 1, and 558.767 ualloiis : Balu- 
chistan (Quetta),!, and 338. 5 n) gallons: Burma (Mandalav). 1. ;uid 
•W6,396 gallons; Central Provinces (.labbalpur). 1. and 130,194 gallons: 
Bengal (8onada), 1, and 82.940 ualloiis. 

Consumption of coiuitrv-brewed (English) beer and ale by the Natives 
of India is not important, though in some provinces it is more extensive 
than in others. In Madras these beverages are fairlv popular, especially 
in the hill districts, and in the Panjab mention i.s made in the Excise 
Reports of the demand being on the increase. 

External Trade Returns. — The rise aiirl fall iti the populaiity ot 
imported ale, beer anil porter may be said to mark the .steady progress 
of European opinion agaiii-st the use of strong drinks, and of large 
quantities of liquors ot any kind in tropical eouutrie,'. The tiist 
importation of beer from London recorded m modern commerce inav 
be said to have been consigned from Hodgson's brewery in 1816. Thi.s 
ti’as ultimatelv knowii as ” Hoilgsou's Pale Ale."’ Bv 1835 the beers made 
by Bass, Allsopp. Ind and 8mirli. etc., had found their wa\' to India. 
It is within the rei ollectiou of those .still living that a guest was supplied 
tvith a basket of four or six bottles of beer and w,r.s supposed somehow 
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to get through that supply during the repast. For many years this practice 
has died out, and the demand been steadily made for a higher grade, lighter 
beer. This was first met by the Indian brewers. But in time there ap- 
peared on the Indian markets not only new firms with light ales and beets, 
but all the older ones had to respond to the popular desire, and inconse- 
quence of this keen competition the Indian breweries lost temporarily 
some portion of the position they had attained. 

Imports. — To contra-it with the Indian production, already given, 
the following figures of the import trade may now be recorded. In 1900-1 
India received of ale. beer and porter, 3.226..‘53i gallons, valued at 
Es. 46.82.648 : in 1902-3. 3,820,938 gallons, valued at Rs. 51,66,378 ; 
and in 1904-5. 4.607.530 gallons, valued at Rs. 60.41.973 (£402,798), or 
say. on an average, two-thirds the quantity brewed in India. In sub- 
sequent years the imports were; — 190.5-6. 5.tK*2.448 gallons, valued at 
Rs. 62.9.5.616; ami in 1906-7. 4,916.294 gallons, valued at Rs. 60,27,011. 
Of these foreign iiii])orts by tar the major portion comes from the United 
Kingdom. Out of the totals mentioned, for example, the United King- 
dom supplied in 1900-1. 3.014.064 gallons ; in 1902-3. 3.581.544 gallons; 
and in 1906-7, 4.506,145 gallons, the only other important country being 
CTermaiiy, with an average of over 200,ooo gallons for each of the past 
five years. The receiving ports are Bombav — the chief emporium for 
the large military towns ol Northern India — iollowed by Burma, Bengal, 
Sind and Madras, in the order of importance named. It seems, however, 
that some of the beers import eil from England mav be of (4eTman origin, 
though it is perfoctlv true that Pilseiier and Lager are now merely trade 
names for certain ipialities of light beers, and do not necessarily denote 
Derman manufacture. 

[C/. Battershall. Foo'l Adult, and Its Deleft.. 18»T. 132-50 ; Southby, Practical 
Brewtnfj, IS9.5 ; Allen, Comm. Orijan. Anal.. 180S, 80-5 ; O'Crorman, Malt Littaars 
of Ind., in Ind. Med. Gaz., 18!»9, 200-3 ; Blount and Blox.iin, Chem. for Engin. 
and Manuf.. 1900. 180-20S ; Blyth. Fejods. Thf tr Compos, and Anal.. 1903, 
410-1, 408-40; Journ. Soc. Chem. Indust. (numerous passages).] 
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MANGANESE ; Ball. Man. Econ. CkoL Ind.. iii.. 326-32 ; Bose, 
Manganese-iron and Ores of ./abbatjinr. in Rec. Geol. Surr. Ind.. 1888, x.vi., 
pt. 3. 71-89 ; 1889. xxii., pt. 4, 216-26 ; 19o4. xxxi.. pt. 1, 47-8 ; pt. I. 
23.3-6 ; Holland. Ree. Min. Prod., in Rec. Geol. Snrr. Ind.. 1905, xx-xii., 
pt. 1, 13. 55-63 : 1906, xxxiii.. pt. 2, 94-liK) ; Fermor, Trans. Min. Geol 
Inst. Ind., 1906. i., 69-131. In India the commonest ores are psilomelam. 
a complex mariganate ; braunrfe. a sesqiiioxi(b‘ and silicate combined . 
and pyroltisih. or the black peroxide. The peroxide has the following 
name.s, kolsa-Iri- pnthar. ingani. nijni. iddali knht. etc. 

Production. — In 1906 ImUa took the first place among the manganese- 
producing countries of the worhl. In 1903 the output was 171.806 tons, 
in 1904, 1-50.297 tons : and in 1905, 2-53,896 tons. The most important 
deposit.s occur in the Central Province.s, Madras, Central India and llysore. 
In 1905 the production of the Central Provinces was 159,950 tons , 
ill Madras. 63,695 ; and in Central India. 30,251. Investigations into the 
manganese-ore deposits of ImUa were started in 1903-4 by the Geologma 
Survey, and a summary of the results is given bv Fermor. It has been 
shown that the deposits can be classified into (a) braunite, pstlo-ineone 
and pyrolusite, as.sociated with and derived from manganese-beanng 
silicates in the Archaean schists and gneisses. Examples occur in Nam o 
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ill Bombav ; Jliabua in Central India ; Balaghat, Bhandara, Chhindwiira 
and Na, 2 rpur in the Central Provinces ; Ganjani and Vizagapatain in 
Madras, {b) Psdomelane and pyrolusite, in part superticiallv formed on 
outcrops of rocks of Dharwar age, with which the ores are also embediled. 

These occur in Singhbhum in Bengal ; Dharwar anil Panch Mahals in 
Bombav ; Jabbalpur in the Central Provinces : Sandur hills in Madras. 

(c) Psiiomelane and pyrolusite, as.sociated with or contained in laterite. 

These occur in Belgauin and Satara in Bombay ; Jabbalpur in the Central 
Prosinces. 

Chief Centres. — Paiicli Mahals in Bombav; Jhiibua in Central India: 

Balaghat, Bhandara. Chhind wara and Nagpur in the Central Provinces ; 
Vizagapatam and the Sandur hills in Madras ; and Slumoga district. 

Mysore, are the localities in which economicallv important deposits are 
located and worked. 

Uses. — The uses to which the ores ot manganese are put are somewhat 
varied. The peroxide is extensivelv employed in glass-making, to destroy 
the green colour. The same oxide is used in porcelain painting and glazing 
for the fine brown colour it yields, while violet colours are got from the 
carbonate [Ind. Art at Delhi. 1903, 22). The ores are now inainlv em- 
ployed in the manufacture of ferro-mangane.se for use in the manufacture J>rro- 
of mild steel. For use in steel-making, manganese ores .should not contain 
more than 0'25 per cent, phosphoru.s. nor move than 10 per cent, silii a. 

Cnder conditions laid down by the Carnegie Steel Company, ores con- 
taining less than 40 per cent, manganese and more than 0'27 per cent, 
phosphorus or 12 per cent, silica may be rejected at the option of the 
buyer. Holland deplores the exports, since " the whole industry is at 
present equivalent to a heavy lo.ss to the country.’’ The ore exported i.s 
worth perhaps Rs. 30 a ton, whereas India gets merely the margin left after itcii'C- -c.irc .n 
patdiig the heayv freight charges, and possibly Rs. 15 a ton can be regarded 
as the profit divided between the railways, the miners and the owners. He 
then concluiles : " If a flourishing steel-manufacturing industry existed 
in the country, much of the manganese would be retaimsl in India, and 
the lower-grade ores would he economiially developed. .-Vs it is, our 
iiiangaiiese-ore is being exported to the three great .stccl-proilucmg countries 
— England, United States and Germany.’’ 

Trade. — As regards foreign trade, the Exports h,i\e in ns ent years Trade, 
'‘hown a com-iderable increase, ev])eeially lu 190.5 (i. In 1900-1, they 
amounted to 2.613.394 cwr.. valued at R.s, 12. .51. 639 ; in 1904-5, to 
3.618,9 u 9 ewt.. valued at Rs. 24.07,681 ; ami in 1906-7, 9.859.8.55 cwt., 
valued at Rs. 70,88.280. The largest quantitv goes to the United King- c.^uora 
dom, viz. in 1906-7. 4,392,130 ewt. Then follow the United States, 

2.786,4tKl cwt. ; Belgium. 1.971.614 cwt. ; France, 669.710 cwt. ; Hollarnl. 

4o.0<iM.> cwt. Ill the same vear the share of Bombav in the exports wa.s 
1.010.863 cwt.; Madras, 2.130,701 cwt.; Bengal, 718,291 i wt. Tables 
showing the variation in the price of manganese ore at the United Kingflom 
ports since 1890 are given hv Holland. In 1903 the price for ore earrving 
over 5(.> per cent, of the metal, delivered at United Kingilom ports or at 
New \ork, ranged betw-eeu 9 ami 10 pence per unit, or in other words, 
an ore containing 52 per cent, manganese would he valued at 39 shillings 
a ton. These prices have considerablv risen since, and during 1906 reached 
16 pence per unit, the higher rates having greatly stimulated pro<luction 
in India. 
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[Cf. Rev. Min. Prod. Ind., 1893, 12; 1894, 22; 1895, 46-7; 1896, 47-9; 
1807, 47-8 ; Jeremiah Head in Journ. Iron and Steel Inst., 1896, No. ii. : The 
3Iin. Indust.. VI., ■i'iO-'l : 1899, viii.. 424 ; 1901, x.. 445: Rept. Chief Inspect, 
of Mines. Ind. ; Levache, Manuf, of Varnishes, etc. (McIntosh, transl.), 1899, 
300-1.3 ; Tiiorpe, Diet. Appl. Chem.^ 1899, ii., 408-500, etc.] 
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MANGIFERA INDICA, TJtut. ; FI. Br. Ind.. ii., 13; Talbot, 
List Trees, etc., 1902, 113: Gamble, Man. Ind. Timbs., 1902, 211-3: 
Dutliie, FI. Upper Gnnq. Plain. 1903. 189 : Cooke. FL Pres. Bomb.. 
1903, i.. 273-1: ; Brancli.s, Ind. Trees. 1906, 206 ; An,\c,4rdi.\ce,®. The 
Man^o Tree, am. idi, jegachu, (fhariain. tsaratpnnif. marka, mawashi. 
mad. manr/as. mdmadi, marina, thai/et. etc. A lar^e evergreen tree of the 
Tropical Himalava, at 1,0(X) to 3,000 feet, from Kiimaon to Bhutan, 
the Khasia hills, Burma, Oudh. lower hills of Bihar, and in the Western 
Peninsula from Khandesh southwards. According to De Candolle it 
is a native of the .south of Asia or of the Malav Archipelago. 

The mango has been known and cultivated all over India from a very remote 
epoch. It is clo.sely connected with Sanskrit mythology, and finds a place in 
old Hindu tales and folklore. Mention is made of it by Friar Jordanus, who 
wTote about 1328. and by most of the early Indian travellers. Varthema m 
1510 describes it under the name of amba, and Baber, m 1526, speaks of the 
excellence of the fruit. Again Garcia de Orta, in 1563. writes that those of 
Hormuz are so good, when m season, tliat no other fruit can be sold ; he then 
describes the various kinds known. 


Cultivation . — Mangoes can be grown from seed, but it is the general 
beliet that --eedlings rarely produce fruit eijual to the parents, and the 
u.sual method of projiagation is by inarching. According to Manes, 
the best place to plant the mango is on a raised, well-drained piece of 
land with a good depth of soil. The nature of the soil does not appear 
to interfere much with the growth of the tree. In Bengal it succeeds 
equally well on a rich, deep river deposit, on clayey or on sandy soil ; and 
in Gwalior, Maries wrote that fine trees were grown on kanl'ar, i.e. sou 
with a large proportion of lime nodules. . . 

inarchiag . — The " stoiies ” are usually sown at the time the 
in season, and the plants raised from them are potted to be grafted be 
inarching with desirable plants. This is accomplished during the setting- 
in of the rains in the second year of the growth of the seedling. At the 
close of the rains the union is usually complete. The essential points m 
this method of grafting are to bring the cambium of the stock and scion 
together before the graft is completely severed, the parts being boun 
together so as to exclude air and water and keep the plants healt y 
during a short growing season. Care should be taken that the scion e 
of the same thickne.ss a.s the stock. 

Planting Out . — The best seasoii for planting out the young grafts i» 
the monsoon. The following is a brief account of the method reconi 
mended bv Woodrow {The Mango. Cult, and Varietie.s. 1904, 11)- Havm- 
selected the plot of ground, holes should be dug about 3 feet in > 
inension. The centre of the holes sliouh.l be about 20 feet distant roni 
each other. About 20 lb. of fresh bone manure should be placed m t 
bottom of each. The soil on the margin .should then be drawn ni o a 
depth of about 9 inches, and the surface soil, mixed with manure, 
placed on the top. The holes are now ready to receive the gra 
The .soil that is left over is put round the margin as a riilge, or 
to form a dam which causes the water given to the young graft to si 
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near the root. Firm stakes ami shade are desirable during the followimr 
six months, and the intervening land niav be cultivated with moderatelv 
irrigated and richly manureil crops till the trees have attained flowering 
size. In five years the plants should be fit to bear a considerable ipiantitv 
of fruit. When fruiting age is attained, there is no necessitv for irrigation 
from the time the rain ceases in September till the young fruits appear ; 
thereafter, irrigation about once in fifteen davs is desirable while the 
fruits are increasing in size, but may be discontinued when ripening ap- 
proaches. The surface soil should be kept in a loose, friable state to 
cause the water to pass downwards. The general flowering SE>a--on is 
from Jauuarv to March, and ripening from May to August, but vaiietii's 
flower and ripen at all seasons. 

Fruit . — The cultivateil kinds of mango are very numerous, but the 
reader need only be referred to the list given bv Maries in the Dic/ionan/. 
and to the accounts bv Firminger (Man. Gard. hid. (ed. Cameron), ISKIt, 
2.36-61) and by Wooilrow (l.r. 2-3-22). An interesting paper bv Maries in 
the Journal of the Boi/nl llnrtieultural Socirt;/ niav also be consulted. 
The two principal localities in India where tlie finest fruits arc said to 
be produced are Mazagon at Bombay and Malda in Bengal. On the 
other hand, the fruit ripens .so badly ami is so much diseaseil in A.'satn 
that it is harilly ever seen to be cultivated, exiept as a shaile-free. 
Maxwell-Lefroy gives ail iU count ol the Mango M’eevil (.b/ro Journ. 
hid., i.. pt. ii., Iti-t-.j) whii !i is so very ile'trm rive to the fruit. 

Besides being eaten E' a ripe fruit, numerous preparatioics are ina'le 
of it. When green it is cut into sin es. and. alter e.xtraction ot the .stone. 
IS put into curries, or made into pii kies with other ingivdimits or into 
preserves and jellie.s. When young and green it is boiled, straineil. 
iiLi.xed with milk and sugar, aiicl thus pivpare'l us the ciNtard known as 
iiinnqo-^hHl. or dried and inaile into the Xativi' (uuhehur. Wlnui verv 
voung it may be cut into small piises ami eaten in 'alail. So again, 
the ripe fruit is inseil in ciirii<‘s ami sahuU. aiel the cNpre^-iMl piii e when 
"pread oil plates and allowed to ilry m I'onm-il into the thin eaki's kiiovn 
Us uD/bscg/i. Attempts to brum tlie tie'll mango on the l.omloi. luarkiU. 
at a paying price, have hirhiuTo hemi iiii'Ui l■l‘'sflll but il it louhl bi' 
conveyed cheaply to Englaml. a rra.le tli.ir would lival the ttnit of the 
\\est Indies might be iiunieiliat.-lv ant.i ip.it-sl. In tuie'' o! lamim' the 
kernels are eaten. Presi-rves. ihutiiii-s anil piekh-s made from mango 
truit are hirgelv e.xjiorted to England and eheu here. In Mkuu IXK. the 
npe fruit is con'idered invigorariiig. fatteniiig, la.'.ative .ind diiiretie. 
but the fibrous riml. a' well as the uniiiie fruit, are astringent and 
acid. 
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Timber. — Aeeordiiig to (Gamble, the Wood is U'Cil lor jilankuig. Timber, 
uoor and cvimlow-trames. in C’.ih iitta for p.m king-i U'cs. .i; I in Bih.ir 
mr opium and indigo boxe~. Canoe- and inu^i'da l oaf- are al-o made oi 
b. aiiu in Dehra i)un and some other Tea distm ts it is in huge ilenniie! 
bir tea-boxe.s. Hooper ilieit. Lahor. Ind. Mu' (Imlust. .See,!, I'.iuii-T. s • 

^ae- that -ample- ol the re-inoiis -iib-raiiee piroeured trom the rree were 
lound ty 71) per I cut. ot re-iu and loji-i i cut. gum. Son.e - imp'. - 

ai'o ( ontaitied an insoluble gum like tragai ai.rh. The b.irk and h avc- 
.ticld a yellow Dye of whieh Ittrle ii.-e is made : one ot the i urm-ine- oi i'. «- 
Itic iiidu'trial u-es of the tree is the ixon (or Indian velhev) mad.' Irorn 
the urine of e.ittle fed op tp.- leaw--. (See Coal Tar Dyes. pp. .’U.d. 7<i7 ) 
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[C/. Varthcina, Travels, 1510 (ed. Hakl. Soc.), 159 : Baber. Memoirs, 1526 
(Leyden and Erskine, transL), 324 ; Garcia de Orta. 1563, Coll., xxxiv. ; Acosta, 
Tract, de las Dror/as, 1578. 317 : Linschoten. T'o^. E. Ind., 1598 (ed. Hakl. Soc.{ 
ii., 23-6; Pyrard, Voy. E. Ind., etc., 1601 led, Hakl. Soc.), ii., 367; Jacobus 
Bontins, Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. Re Nat. et Med., 1629, 95; 
Terry. Voy. E. Ind., 1655 (ed. 1777), 91 ; Boym, FI. Sin.. 1656, H. ; Mandelsln, 
Travels, 1662, in Oleariiis, Hist. Muscovy, etc., 148 : Fryer, New Acc. E. Ind. 
and Pers., 1675, 182: Crawfurd, Jnurn. to Ara, 1834. ii., 218-9; Pharmacog. 
Ind., i., 381-5; Moodeen Sheriff, Mat. Med. Mad.. 1891, 120-2; Xicholls, Text- 
hook Trop. Ayri., 1892, 85: Woodrow, Card, in Ind.. 1899, 239; Claries, Ind. 
Mangos, in Journ. Roy. Hort. Eoc., 1901-2. xxvi,, 755-70 ; Joret, Les PL dans 
L'Antiq., etc., 1904. ii., 286-7.] 


MANIHOT UTILISSIMA, JW/L ; FI. Br. Ind., v., 239; Gamble, 
Mayi. Ind. Timhs., 589; Prain, Beng. Plants, 1903, ii., 940; M. falmata. 
MuelL; Keiv Mus. Guide, 1907, 187; ErPHOEBiArE.F. Cassava, Tapioca. 
Manioc, Mandiocca, maravuli, marachini, simla’ahi, simul-ahi, pidu pinau 
myoul, etc. According to De Candolle, this is a native of America, but 
cultivated for so long that the wild parent is no longer recognisable. 
At the present day there are many widely different races. Some 
botanists, moreover, regard 3/, as a separate species, others 

only as a variety of 3/. from which it differs chiefly in the 

absence of the acrid taste and poisonous principle of the latter. Ou 
this account 3/. paUnata is known as the sweet, while the other form 
is the bitter cassava (see p. 444). 

Cassava is cultivated in most of the provinces of India, and in view of the 
fact that it is a drought-resisting plant, requiring only about 14 to 16 inches 
of rain per annum, tiiere lias been considerable discussion as to whether its culti- 
vation should not be more widely e.xtended, in view of its value in times of famine. 
The soil should be rich and light. Propagation is carried on by cuttings froni 
the stem, 4 to 8 inches long, wjuch are half buried in the soil at an angle of lo 
and placed in rows 4 feet apart. Planting can be done during the whole 
but the best time is at the close of the cold season. Irrigation is employed in 
some parts, chiefly about Pondicherry and T^a^'anco^e, but hardly elsewhere 
During the first two months the young plants require a moderate supply ot 
water. After the crop is planted, no special cultivation is necessary except to 
keep the soil free from weeds. 

The time the crop takes to mature depends on the particular race grown 
Most require about tw'elve months, though some only six and others as man> 
as eighteen. The yield per acre is very variously stated. In all cases it is large- 
running from about 2,500 lb. to as much as 30,000 lb. or more (Agri. Ltdg.. 
1904, No. 10. 144-5). 

From the roots, various preparations are made. The preliminary operation 
are the same. The roots are scraped, carefully washed, and then reduced 
pulp by being passed through rollers. Subsequent stages vary according 
to The product required, the most important of which are couac, 
meal. Brazilian arrowroot and tapioca. Couac is a coarse meal obtained ' 
the pulp by expressing the juice and then pounding and drying the „ 

particles. Cassava meal is simply couac of a greater degree of fineness. Bra 

arrowroot is the starch washed out of the root, and tapioca is the same 
parched. In Ciiddalore and Pondicherry the roots are sold after ha\mg 
part boiled (Ayri. Ledg., I c., 125). The juice of the tubers of the bitter ■ 
can be converted by boiling into a valuable product widely known as 
It IS a wonderful antiseptic, will preser%'e fresh meat for considerable p 
and is also the chief ingredient in many sauces ^ 

It was formerly supposed that the root consisted chiefly of staren 
varying c[uantity of prussic acid, which latter in the case of the " sweet c _ 
was confined to the bark, but in the " bitter occurred throughout t 
To this prussic acid the numerous cases of cassava-poisoning winch have at 
times occurred were said to be due. Leather, however {Cyanogenesis in 
Agri. Journ. Ind., 1906, i., pt. m., 223-4), states that anumber of varie i 
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oxaniined by }uin at Poona in Jamuiry l‘)04, ami that iiono uere found to < Mnt.iin 
any prussic acid sudi, Imt that all inanife'?ted a «‘yanoii.‘netH- ulucosidc •' a^- 
fiociated witii an enzyme wliieii lias the property of Causinu tlic ‘vplittiiiL' uji of 
the plucoside, and the c-onsequent iormation of prussic a< id ” In exejn])litication 
of this he gives particulars revardinc the glucoside film/r/'n in the leaves of 
the juar {su»i/htnn ttfiyar*-, see p. Io4o) and ot th«‘ uducosiile m tlie present 
plant. “I was able," lie adds, " to establish three tacts nom of tiie 

varieties contained an\' jirussic acid .is such : >/. nil tlie saT’ietie-., irrc'.pcc- 

tive of tlie colour of the petiole or i>tlier botameal teature.. . oiitamed a evano- 
genetie gluct>&ide, which varied rnu<*h in amount ; thinlhf, tin-' L:lueosidt' is as- 
sociated with an enzyme wlneii lias the property td (ausm-jf tlic splitting: up of 
the glucoside, ami the cnnsi-.jm'nt iorioation of pru-^sic .a id. A-' m the case of 
junr leaves, it is <uily neeess.uy to «TUsh fapnaa witli wat»*r m onier to 

hnng about this change. "J'lie amount of prussi<* aenl xoiricd \cr\ mm-h ; from 
some roots I'o grains of ])russic aeiti per pound of n.ot was ol.r.nnod, from otliers 
only one-tentli as mu(*h. '* Hodinir the root is quite sutihaent not on!\' to 
destroy tlie enzyme, but also to allow the l;lucos^d^• to p.iss out into the 
water, for the root splits up nvely.” Duiistan am! Henrv {Pots. ]’roj>, Jiifin.s 
of Pha.-^eolus lunafus. m J(,orn. Jloani A>in.. llMiS, xiv..* TliO) are of opinion 
that the application of enough lieat to destroy the activity of the enzvme present 
should render such food material harmless. (Set*^ Phaseolus lunatus, p. ■''SO.) In 
Medicixe tapio<-a has the same properties and uses as stardi Hanansek (Micro. 
Tech. Prod. (Winton and Barlier, transl.), J007. 4d) iii'.'es iiiterestinsr details 
of his nucroftcopieal examinations of the <;r,iin. [<7 v^horrt. 3/m? Ind. Anri., 
IHbo. 30i — 10 : Xicholls, Textbook Prop. .4//^''., 1802. 274—1^ : Phorioticnq, Ii\d., iii., 
203-O, app. : Sawyer. Tapjocn Colt, in T/Yirancorc. m Pro'', nnd Jonrn. Afjn.- 
Hort. l<oc. Ind., April to June. 1S07. xi.. 000-74; Lcdq . liSOT. No. 4; 

1900, Xo. lo ; 1004, Xo. lu ; 11 . A oMrohon ^ctthrA' ond Farmer/*' Hand- 

book, 1807. lii., 4o0 ; Thorpe. Diet. Appl. Chem.. ISI^S. i,. 44f»--7 : J .^OO, li.. .>03 ; 

1000, lii., ^81; \\ oodrow . l^ird, in Ind.. IsOft. 442-3 . Mnkerji. Handbook Ind. Agri . . 

1001, 4U8-77 ; Casmva Poi*iontn<j. in Imp. Dept. Aqn. IT. Ind., 10if2, X'o. 7 

(Leaflet Series): Ball. Dept Agri. Jamaica, 1003. i.. 3~>-8 ; Board of Tradf Jonrn. 
Bull. Imp. Itmt., May 1003 : Tracy, Dept. Agn. BulL, 1003, 107.] 

MANURES AND FERTILISERS. — The ino 5 t ifeneral ver- 
nacular names in India tor manures are: — khnd. khan. pnus. khadnr, 
/>ar or sarra. kalhtr. etc. : pdtisa. Sansk. ; and zibl. Arab. 

‘Speaking of India as a whole, it inav be said that svsteinatie manuriii'j 
is almost entirely negleeteil bv the Native'. From the most aneieut 
times they have been accustomed to observe a » a'Ual sV'Tcm ot manuring, 
namely the collection of such substaiji e> a' aic inexpeii'ivi' and eusdv 
obtainable. Moreover, bv the very general emplic.-menr of dried 
coxv-ilung us luel aiul the utter neglect, rbroiigh iii'Utiii lent litter, to 
lonserce eattle nnne. thex- baxc been depiived ot the most important 
.'ouri e of all fertiliser' ap.d the one re;i<hi‘'t to haiid. n itnelx' f.arm-vard 
timnure. Caste jirejudice.', moreover, have to a great extent iorbidden 
the employment of niaiiy niaiuires su< h U' bone, aiiimal lefu'e. night- 
sud, etc. Still, liere and there the value ol maiiure is fullx- unxlerstood 
las. for example, in some parts of the M'l-stem Presideiicv) : and m the 
treatment ot special crops ('Uch as sugar-i auei iiianuring is rcgidarh’ 
practised. But neither example iior precept have, as vet, suci ceded in 
arousing the average Native cultivator t<i a .'ense ot the benetit.s hkclx- 
to accrue tiom an extimded use of manure bevoud that pursued bv hi' 
ancestor.,. But in all fairnes' it must be ad<leil that m the majoritv ot 
fa,ses this apathy proceed, tar les' from ignoraiu >• tluin from mabilnv to 
purchase sod-fertilisers. The most urgent licce'.'itx' of agricultur-il 
progression m India i'. thereiore. a svstem of fuel and fodder reserves 
•alculated to release the .supply ot farin-x-ard manure toi its more legitimate 
purpo.se. that of a soil-fertili.ser. 
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\ oelckev {I mprov. Ind. Agri,^ 131) has very properly said ; Whilst 
a few soils, such a.s those of silt-renewed tracts, the black cotton-soil, and 
newly reclaimed or virgin land, may not require manure, it may be said 
of the greater part of India that the necessity for using manure is enor- 
mous, and the supply of it is notoriously inadequate. Water and manure 
are interdependent, and, just as the former has been, and is still being 
provided for, so must attention be given to tbe supply of manure. These 
two factors, water and manure, constitute the raiiiai^ s great needs, and in 
their supply consists, very largely, the Improvement of Indian Agriculture,” 

In dealing with Manures aud Fertilisers it may be convenient to assort 
them under three main groups, namely Animal, Vegetable and Mineral 
Manures : — 

/. Animal Manures. — These mav be referred to the following (a) 
Farm-yard Manure ; (h) Town Refuse and Night-soil (Poudrette) ; (c) 
Bones : and (d) Guano. 

Farm-yard Manure. — It would be impossible to review here the very large 
amount of interesting new information that has aeciiniulated during the past 
decade or so regarding Indian farm-yard manure and its uses. The chief con- 
tributors in this direction have been Benson, Leather, Lehmann, Mehta and 
Moilison. Leather, in his Final Report, points to the fact that throughout 
the greater part of Gujarat, farm-yard manure is extensively utilised a 
manure, not as a fuel, and with much skill and intelligence is stored in specially 
prepared pits. Benson deals with a somewhat ^similar state of affairs in Coun- 
bat'ire and Salem. Eiiit what is more to th€» point, the people who do so find 
no difficulty in growmsr f(>r theniselvevS m the form of iiedges and otherwise, the 
tuel that they require lor domestic purposes, and thus disprove the oft-aftirmed 
opinion that, having no other fuel, the people of India are driven to burn their 
manure. In many jiart-' of Jmlia e^en the surplus cow-dung — the proportion 
tliat H not required for fuel — is rarely appreciated to tlie full extent os manure. 
It IS all tni> often thrown into hollows or on tlie roadsides or on the bank 

oT tlie I'lllage tank, in most eases becoming a source of danger in place ot an 
advantage. Win- rarely indeed is any effort ni.ule to preserve and utilise the 
cattle urine. Tins is a most unfortunate state of affairs seeing that it has been 
shown in Europe and America most conclusively that farm-yard manure y. 
perhaps, the best and certainly the most e<*ononucai of ail nianures._ It contains 
all the constituents of plant food : is u most valuable and convenient source oi 
nitric acid : its nitrification is most av-tive .at the very period of greatyt growth . 
as a manure it is less liable to be washed out of the soil than most artificial nuro- 
geuous fertilisers ; it permanently enriches the soil : and acts under all climate^, 
on all soils and with all crops. 

Leather says that Indian experiments show that when an appUoation 
(i tons to the acre i« siven, an increase of .300 to 400 lb. of wheat may be i ^ 
result. After as» ertainintr that such an allowance w'ould nut be bevunu ic 
Lapahilitie-^ uf the cultivator, he adds, " consequently these experiment.-' rp > 
illustrate wluit tiie value of the <-attle manure is in terms of food-grains. - 
owr he coutiriiit' the opinion, iulvanced originally by Voel<*ker, that ^ 
dung is not poorer than EnglGIi," [Cf. Leather. iVote on Value of Lid. 
dung, in Xaupur Exp. Farm Annex. F. b'^0.3-4. I-IO : Econ. 

dung atid Eib. m Botnh.. in Ind. For.. IHSb, xii.. .541-.“) : Benson. Care 
Farm dlun. in .South India. Bull. JS94, No, 31 ; Watt and Xann. The res 
Blight.^ of thr Tea Plant. 130-4 ; Cloustf)n, Cattle Manure, in Agri. Journ- 
1907, ii., pt. iu.. 2bl-ff.] _ r ’ [ of 

Tovrn Refuse. Sis;ht'Soil and Sewajee - — The qiie-'ti^'ii of tlie 
night-soil and it-^ utilisation for ruanuriai purposes is one which has 
of late years, earnestly considered througluait India by ail * 
and Mumcipaiities. In large town.s night-soil and street refuse are 
the expense of the local aiitlionties. but the (question arises as to its 
The must general praetice is to trench it mto tield.s and by it-- 
recltuin waste land. For this purpose, in some cases deep, in 
trenches are enipln\pd. Leather remark.-. "It is at Allahabad 
tluit I have fuumi the most perfect methods empl'y^d, The mgb 
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here usually trenched, but instead of the trenches bein^i narrow and deep, about 
1 foot by 1 foot, they are really shallow beds, >ib<mt 14 by o feet and only 
3 inches deep. A cart-load of night-soil is tlirouTi on, and the excavated .> 
inches of earth put back upon it. I have several times, when at Allahabad, 
dug up these “ beds in which the niuht-soil had been placed only a h‘W 
days previously, and found no objectionable odour.” “ In dcejier trenches the 
decomposition takes naturally longer, but at Meerut I fouml tliat a fortnight 
had been amjilo for the purpose.” In the shallow system the manure is di^-* 
tribiited over a larger area, and thus iimre usefully : with ileep tronclung a-^ 
much as 200 tons per acre may bo gi\en in the year, whereas one-tenrh or 
one-twentieth would have been ample. In many instaneo.s a kind of snow- 
plough IS run over the ground and shallow furrows thus ex< av ated, into wlueh 
liquefied night-soil is rim. 

Of the manufacture of poudrette it may l>o said there are many atlvaid.iges. 
and disadvantages. Of the latter, the <-hief is the fact that the atmi^plu'ie of 
the locality in which the pits are located hoeomo'^ ahrmst unmhahitahie. Still, 
the poudrette. when prejiared, may he LMrrietl t(» Ltreat distaiK'iw anti thus utili--od 
over a wide area. The increasing denuiml tor lli<* poudrette of eiTtaiti town-' i-^ 
indicated by the continuous incretiKse in the pra-i* at which it is di-^post'd t)f. lu 
fact it may be said that the night-soi! of many cities has become a »<oiiri't' oi 
revenue, so that much progress has taken place. All licit is necessary is to extetul 
the demand from the vicinity of the cities to iluit of the villages, in order to 
secure a much-needed sanitary reform ami great agrieultural ail\anee. [^.7. 
Buck, Employ. City Refuse for Agri. Purpo^f-^ nt Farnkhabad, 1872 ; .Moreland. 
Vse of Tou'n Drainage as Manure^ in L\ Pmv. tSul/., llKd. No. 18 : Ana. Jb pt. 
on Workhig of Sewage Farm, Manjiri, Pju2-3; Leather and Molli-.on. Agn. 
Value of City Sewage in India, in Agri. I.*dg., iqo3. No. 2 ; Joshi, The Util, of 
Night Soil as Alan., C. Prov. Bull., lOul. No. o.j 

Bones (see p, 109). 

Guano and Allied Manures. — The excrement of fowb. pigoon.s. wild birds 
and bats, etc., may be said to be all forms of the substance known as Gl’.vno. 
It is one of the most lughly priced animal nuuiure- m European cvuintrie^, ami 
ow’es its value to the readily soluble aminoiua. phosphates. pot.v«h and sod»i 
that it contains. A small amount “f this -jubst.mce is annually imported into 
India, and it has been ascert.aned to be of s.po< lal value in {iroteeting sug.ir-Crine 
cuttings from being attacked by white- ants, Mollison says it is one of the best 
manures for wheat, 2 to 3 cwt, an acre being sullicient. It acts rapidly and is 
expended almost entirely on the crop t(> wbu'h applied. 

Indian guano is nut unlcnown. It is j>r(M‘ured from the cavo- ui Karnul and 
of the Andaman and Nicobar Islands. The fonm.T h p« issihly m.imly the product' 
of bats, and the latter of the e«,hhle swallows ('ce Liris, p. ^l^). Tho imports 
during the pastfive years have averaged 2 tons, valued at ibs. Too. [^7. Eni''h'l. 
Brit.^ 18S0, XI., 233 c^ seq. ; Spotw, K}wy»'l . ISS2. i., 3-")S ; ii.. 12.")8 ; Journ Si.t\ 
Chem. Indicst., 1887, vi., 228: l^^s. mi., sj ti sty. ; xvm.. 213 't : 

I'horpe, Diet. Appl. (Jh'tn,. 1 syq. ii., W ^#’7. : I'.S. I'wiWioo/.. Inpt.Ayn.. 

274 et seq, ; Board of Trade Journ.. lyn | , xxxm.. It tt s>q. . Ihoy. x\xi\., 201- 2.] 

Pish Manures, (see 'pp. 043—1). 

II. Vegetable Manures . — Many vcgtUahle suljvtaiiccb such .is hoiiglis 
and leaves of bii.slie'' and troo'^. iiidim^ retuse. w «»o<l'cishc^. wc»‘ds of f*verv 
description (green, drv and burnt ). oiI-<akes. tank drqtosits t oTisi>ting 
largely of aquatic weeds, etc.. — thr-e and <uch like an*, when ohtauiablin 
fairly extensively used as manure hore and then* ail over India. They 
are usually thrown on the ^urftU e ot the land and plougln*d or hoed into 
the sod in a fresh state, where they onlv too frequently he.'oine a nulus 
for inject posts and fungal blights. Except hv market gardener^ and 
hy tea and coffee planters, pit'; or heaps are larelv resorf'*d to for tin* 
storage and maturation of veg.'taiile manun*- and as often a; not iho 
stuff casually .secured is thrown o]- the U.-M at th** wron^ and 

thus becomes next to n-oless. The lollowing an- the <'hi"* manure' of 
this class 

Green Manuring and the Assimilation of '^itrxti^en. — -A^ witli t>ie '‘lover in 
Europe &<> writh several Icgnmin-ais cr-'p-* in Imha, rh*‘sr v.ilue a; aifernatiiig 
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crops or ab gruen niairnre was appreciated for centuries before their exact action 
was understood. The chief crops of this nature are Cajanus {see pp. 197-8), 
Cicer (see p -OH), Crotalaria (p. 433), Dolichos (p. 504), Indigofera (pp. 672, 679)| 
Phaseolus (pp. 225, S70), and Vigna (see p. 1 107). It is significant that all these, and 
a good few otliers that might be mentioned, belong, like clover, to the special 
sub-order of leguminous jil.ints that ha\-e been shown to possess in the 
strnnge--t degree tlie power of ]irnducing <^n their roots, warts that harbour 
bacterifd organisms that have the power of fixing the free nitrogen of the 
air and thus enriching the soil. Unless, therefore, leguminous crops have 
hoon grown so extensively .is to render some other plant a desirable rotation, 
ir 1 -^ preferable in green manuring to seleet a leguminous crop for that purpose. 
In that way the advantages of gieen soiling as well as the supply of nitrogen to 
the soil may be secured. A grei'n manure should, in faet, be a plant that de- 
velops rapidly; should give the largest volume of green vegetation; should 
be ,is deep-rooting as ])«)ssible, thus opening up the soil to a fair depth: should 
b(‘ bufticiently hardy as to iloiirish under what might be called unfavourable 
conditions; sliould occupy the soil an«l the atmosphere at a season when the 
crop it is ilesigned to a^•<I■^t is either not on tlie soil or not growing vigorously 
at the time; should return more to the land than it has removed; should 
ser\e to retain rnanurial con.'^tituents that miglit otherwise he washed out; 
and lastly, should easily rot when hoetl mto the ground. \Cf. Gilbert, Fixation 
of Fr€e S}tro(jpn. Leet. deliv. at (’irencester, July 1800; Lawes and Gilbert, 
Sources Sitrorj^n of Legmn. Crops, lsl)2 ; Warrington, Six Lect. on Rothamsted 
Exper. Stat., e?c., US. IJ< pt. Affri. Hull., JS112, Xo. 8; FrankJand, The Chem. 
aii'l Bacterwlotjy of Frrment. Itului^t., in Jonrn. Sor. Arts, 1893 ; Agri. Ledg., 1893, 
Xo. 20, 141-3 ; I8!t4. Xo. 7, lSfh-2oo ; 1807. Xo, S, 173-5 ; Nitrogen and Forest 
C/opx, u\ Inrl. For., 1807. xxiii.. 430-52; Ureen Manuring, in Journ. Board of 
Agn , 1807. l-lo : Fuiatiou of Atmosphf nr Nitrogen of Legurn. PL. West Ind. 
Bull., i00(t. i., 3‘.M)-4<tl ; Molli-^<»n. I'txlhook Irul. Agri., 1001. i., 105-7 ; Allen, 
Leginn. PI. for Uncyi Manuring, U.S. Dept. Agri. Farmer's Bull., 1894, No. 16; 
Watt and Mann, and Blu/ld.'t, (tr.. lt»03, 134-47 ; Nitrogenous and Nematode 

PL. ('irr. Agri. ,7outu. Rog. Hot. (lard. Cnjlon. 1004. X'o. 18, 273-7; Wright, 
Soil BfieUnn lii lrition (ft Agii.. in Trifp. Agrisf.. 1005, xxiv.. 116-9 : Green Man- 
ures, Uirr. ,\gn Jotiru. Bog. Hot. G'arfl. (’tglon, 1005. ni., 181-98; \\ oods, /ft" 
ocuhitinn fit Stul irith N itrogrn — Fi.ring BfieU-na,\r\ U.S. Dept. Agri. Bureau. PL 
Indust. Bull , 1005. Xi». 72.] 

Burning: or Rabing; and Ji/m/n/ng. — Hnrning of weeds in heaps collected 
all fivor tile field.', is less commonly seen in India than in Europe. Aborigu^l 
tribes are fond of rutting tiowu the trees and hrusliwood and firing these on the 
surface of the soil — a proce.ss of both cliMring new land and manuring it with 
vegetable ash. This is known as jamming. A civilised modification of tms 
is pursued in Western (and to some extent also in Southern) India. Seed- 
beds or eve'll whole fudds are manured by wiiat is called rdb. This consists m 
burning the surface soil by means (jf layers of dried manure, leaves, brai^n^ 
and weeds. After the burning has ceased, the soil and ashes are ploughed m, 
and thus mixed together. The reader will find much useful information re- 
g.inhng the jjroduction of rah sod in Mollison (Textbook Ind. Agri.. i., 83-o)- 

Top-dressinjf of Soil by silt from canals and streams or by tlie soil from 
dried-up tanks, hhtls. eti*., is a subject that has attracted much attention re 
ceutiy. To the teji-[danter a dressing of " pt*at bhil soil ” has been pro\e m 
.«onie casf'. pn ditai de, but it is feare<l sod of comparatively little value has, m 
many case''. Itcun iist‘d m top-<lressing>. with tlie lesult that the ^:| 

t*.\'cee<lcd tiio value. IMm-li, therefore, ilepends on the cpiality of the hhi so 
available. W hat may be called peaty sod is formed by the decay of many gene^^^ 
tions uf rank-growing plants, espcci.illv if tlie decomposition has 
plished under water S«*i! of that nature is most valuable, and has 
iul\antage been i wed m many tea estates. ff7. Pests and Blights, Lc.\~~ 

For inanv other erojis mIi dep*tsits ha\e been highly commended. 
ample, nf tins nutuie may be nu-ntioiied the spciaal eultivation of groun n 
m Soutli India, manureii with tank-M)d (see p. 79)* Leather, - y 

L<'t}g., Is97, Xo. 8, 172 3; Silt ot Iticrrs as Manure, in Jonrn. Boar -y 


Oil-seed Cake —Tlie Imiian cultivator-' fully recognise the value o 
seed eake or the refn'.e of such, butli in feeding cattle and as -nd 

gn'ut value. The eildile s«)rt.s of od-cake, sm-h a.s Linseed (see p. 
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Mustard (p. 184), Safflower (p. 283), Til (p. 986), Cotton (p. 613), Earth-nut {p. 82) 
and Cocoanut (p. 360) are much favoured as cattle foods, while the others that 
may be classed as non-edible are largely used as manure, the most important of 
this latter class being Castor-oil (see p. 922) : hut Poppy (p. 8ti0) and Mahua 
(p. 120) maybe added. With highly profitable crops, such as sugar-cane, many 
of the edible cakes are occasionally employed as numures. Moilison points 
out that the culti\'ators in this respect often act against their own interests, 
since the castor cake very often fetches a higher price than some' of the edible 
cakes which they refuse to use as manure. The advantage to Intlia of the 
oil-seeds being expressed in the country, in.stead of being exported, has been 
repeatedly urged (Voelokor, Lc. 104). Profitable labour would be secured for 
many persons and a larger percentage of cake retained and to a greater extent 
than at present, very pos.sibly, returned to the soil. The Annual Rf’ports of 
the various Agricultural Departments and Experimental Farms t>f India liave 
for many years past abundantly demonstrated the value of the cakes as special 
manures. [Cf. Leatlier, /.c. 157-62; ilollison, Lc. 122-33; Lehmann. Co//u//. 
Fertil., in Ayri. Journ. IncL, 1906, i., pt. ii., 123-6; also see article Oils and Oil 
seeds, p. 818 .] 

Special Plants as Manures. — Adhatoda (see p. 25): helpful vegetation (see 
pp. 54, 113-4). Plants with milky sap, such as Calotropis (pp. 53, 20t)) ^aml 
Euphorbia (p. 530), are .specially preferred : the refuse of Indigo (serf, s^'e p. 679) : 
and many other such substances are valued as manures and often resorted 
to by the cultivators. The reputation, of both us a manure and a 

poison to destructive organisms that appear in the flooded rice-tields, is specially 
worthy of attention. 

///. Mineral Manures. — Though several very valuable inauures of 
this kind exist plentifully in many parts of India, their value and uses 
are hardly anywhere appreciated. Some of these have already been 
so fully dealt with in other positions in this work that all that need be 
necessary is to furnish cross references : — 

Lime. — (See p. 712). As a rule lime is present in such abundance in the 
agricultural tracts as scarcely to require its addition as a manure. 

Gypsum. — (See p. 717). 

Ammoniacat Liquors and Ammonium Sulphate as Manures. — (Sec pp. 48, 346.) 
Sir John Lawes has pointed out that the objection to .■sulphate of am- 
monia and all other " highly nitrogenous ” manures, is th«it '* they use up (ertain 
natural ingredients m the soil, which when exliausted cause the plant to fail.' 
In a further communication he condemned sulphate of ammonia, bec.ui'c it 
removes lime from the soils. Where the percentage of lime is natundly low. 
as for example in the tea lands as a whole, it should not be used, or only m I'X- 
ceptional cases. All artificial manure.^ have the further of>jection that m count no's 
subject to heavy rains, soluble manures are very readily waslied mit of tbo ->iul. 
so that their action is often only temporary: a fall of rain of only a very few 
inches may suffice to remove them entirely. For crop'^ that oceupy tlie s<ul 
for brief peritids onlv, such as wheat <ind barley, if tiiwn in j-ombmatiou with 
potash either present in the soil or ailtled as an ingrtMheiit <*f the .speei.i! manures, 
these chemii'al nitrogenous fertilisers may b<‘ of spei‘ial v.ilue. \Jonrn. Soc. 
('hem. InduM., 1899, xviii., 486: Lc. 117 8; Watt aiul Mann, Lr . 

154-5.] 

Nitrates. — The nitrates of potash and soda are both largely employed a-s 
nianures. In a crude sort of fashion the Native cultivat<»rs of Irulia hero ami 
there show that they are aware of the value of <*rude saltfietre as a manure by 
the value thev place on surface soil collected near the homestead. ( ertain 
localities, as for example Bihar, have bef'n noted from time immemorial for 
the large stores of saltpetre founil naturally in tlie soil, and such localities Im\ e 
accordinglv been famed centres for the pr*>duction of the s«ilt. Salt[>ctre is 
J^pcciallv valued a.s a manure with tobacco, sugar-cane, an<l g.irden cr"ps ureuer- 
ally (^ee Saltpetre, p. 974). {Cf. Molhson/Z.c. 119-21; l.e.irlier. Calciatn 
titrate and Nitric Acid, in Ayri. Journ. Ind., 1907, ii., pt. li.. 2o9- lo.J 

Potash Manures: Pearl Ash, Kainit. etc. — Saltpetre is \alued nut only a.s 
a source of nitrogen, but on a<-count of its potash. Continuous » u!ti\ ati< ai and 
renuual of crops must, therefore, gradually lower the stores «>l this .ill-mipf irtant 
nuiterial. With the return t«i the soil of decomposed vegetable matter or of 
plant ashes, the potash is to some extent reetoreiU But sooner or later it must 
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be added as manure if fertility is to be preserved. To the Natives of India 
potash may be said to be summed up in Pearl Ash (see p. 49). Plant ashes have 
been for centuries valued for high-class cultivation. The subject is closely 
akin to rdbing and jumming (see above, p. 770). The value of wood-ashes 
as manure will be found discussed in many Indian publications, such as the 
Indian Forester (1879, iv., 284-5). Rice husk, almost worthless as a cattle 
food, is of great value as a manure, because of the high percentage of potash 
jt contains. So also the refuse skimrnings, in the process of sugar manufacture, 
are much valued, and indigo refuse is also rich in potash. Recently, however, 
certain natural minerals have come into the market as special potash-yielding 
manures. Of this nature is kainit^ which contains 13 to 14 per cent, of potash. 
When calcined it is greatly improved, and maybe given at from 2 to 4 cwt. to the 
acre. It is useful on lii^ht lands rather than on clay soils. Large beds of this 
substance have been di.scovered in Germany, 

Phosphates and Phosphatic Manures, Basic Slag. etc. — The phosphoric acid 
required by plants is one of the soil ingredients liable to be exhausted by con- 
tinuous cropping, and must be supplied in the form of manure. It is on this 
account that pastures are liable to get worn out. The principal manures of 
this class are bones, superphosphates and reduced phosphates. Space cannot 
})e afforded to revert to the subject of bones and the special preparations made 
from them (see p. 169). But it may be here observed that large fossiUfic deposits 
have been found in many countries rich in phosphates. Holland {Rev. Min. Prod.y 
in Rec. Geol. Surv. Ind., 1905, xxxii., 112-4) says of India, “One regretful fea- 
ture” . . . “ is the absence, in a coimtry where agriculture is such a prominent 
industry, of any phosphatic deposits of value, and a further circumstance to 
regretted is the continue<l export of phosphates in the form of bones, due primarily 
to the fact that, being without means for the munufacture of cheap sulphuric acid, 
superphosphates are not ina<le in the country, and the little that is used is im- 
pftrted from Europe.” ‘’Amongst the phosphatic deposits of India, the principal 
anfl perhaps the only one worth considering is the deposit of phosphatic nodules 
of the scptarian kind, occurring in the cretaceous beds of the Perambulur taluk, 
Trichinopoly district. Madras Presidency. Dr. H. Warth, m 1893, estimated 
tiiat to a (lepth of 200 feet the beds contained phu'^phates to the amount of 
about 8 million tons, but the no<lules are distributed irregularly through cia^ 
varying, in the different deep excavations niU<lo, between 27 and 47 lb. por 100 
cubic feet, and m some shallow diggings 70 lb. per 100 cubic feet. Anaiy^s 
of these nodules show them to contain from 50 to 59 per cent, of phospna 
and about 16 per cent, of carbonate of lime, with considerable variation m 
different nodules. The alumina and oxide of iron vary between 4 and 8 per 
cent.” Two attempts made to utihse these deposits have proved 
it is believed there is no present prospect of mining for export. 

Effects of Phos. Man. in Jalap Cult.y Pkarm.Journ.y July 1896 ; Sly. ^Un. 

in Ind.y Agri. Journ, Ind.y 1906, i., pt. iii., 243—6; Leather, 

lyid., 1907. i. (Chem. eer.), 45-57.] , 

Basic Slagy a by-product in the manufacture of steel, and until recen y ^ 
waste product, came into use as a phosphate and lime manure. It 
to a fine powder, and in soil moisture is at once dissolv’ed and rapidly absor 
by the roots. As it contains much iron it is not suited for soils already r 
in that substance. {Cf. Hughes. Journ. Soc. Chem. Indust. y 1901, xx., 32i) r ^ » 

Hooper, Agri. Ledg.y 1898, No. 20.] . 

Indian Manure Works , — It would, perhaps, be invidious to atteiup 
an enumeration of tlie bone-niills of India (further than has already 
given, p. 169), since these by no means represent all the manure wor>, 
nor the hrms that trade in indigenous and imported manures. 

Trade. — The traffic in manures is not an extensive one, and, 
bones are eliminated, is hardly worth mentioning. The ^ 

in 1904-5 were valued at Rs. 45.77,841, of which Es. 
bones, and in 1906-7 at Rs. 1.01,54.892. of which Rs. 55,45,24 
bones. But om? point is worthy of cuii'^ideratiou, viz. while the 
of raw bones have been derhniiig steadily for some years past, tlie e. p 
under the heading of Others (excluding oil-cakes) have 
increasing. In I9<X)”1 the exports of bones were valued at Rs. ^ ' 
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and tlip OtlicTs at Rs. Tl.uOA ; five rears later (l!Ht4 5) the Otliers 

had expanded to Rs. (),:h3,361. It is believed this iiuTeased traflie may, Kxporta of. 

to some extent, represent the expansion in the manufacture of special 

manures, the surplus, not required for India, beiiijr exported. Lastlv, 

this increase in the exports of manures from India has been chiefly 

from Madras and Burma. The imports of foreign manures are so un- imports. 

important as scarcely to deserve notice. In 1904-5 they were valued at 

Rs. 50,980, and in 1906-7 at Rs. 55,103, and came almost exclusively 

from the United Kingdom. 

\Cf. Buchanan-Hamilton, Topog. Stat.^ etc.. East Ind. (ed. Monfouinery Martin) 

(many passages) ; Nicholls, Textbook Trop. Agri., 1892, 49-61 ; \4*cleker, Improv. 

Ind. Agri., 1893, 93-134 ; Somerville, Journ. Board Agri., Sept. 1897, iv-., 

145-.51 ; Leather, Indian ^lanures, Agri. Ledg.. 1894, Xu. 3 ; 1805, Xo, Ki ; 

1897, Xo. 8, 1-38 ; 1903, Xo. 2 ; also Final Kept. Agri. Chcm., 1897, eli. iii., 

49-59 ; Thorpe, Diet. Appl. Chem., 1899, ii., 504-11 ; Shutt, Barnyard Manure. 

U.S. Dept. Agri. Bull., 1898, Xo. 31 ; Woodrow, Gard. in Ind., 30-9, suppl. 7-10 ; 

Ind. For., xvi., 112-9 ; Mollison, Textbook Ind. Agri., 1901. i., 83-133 ; Mnkerji, 

Handbook Ind. Agri.. 1901, .502-69 ; tVheeler and Hartwell, Conditions Di trrin. 

Poison. Action of Chlorides, Agri. Exp. Slat. Rhode Island, 1903, 287-304 : Watt 
and Mann, Pests and Blights of the Tea Plant, 1903, 119-64 : Robert.s, Comm. 

Fertil., Agri. Exper. Stat. Calif . Bull., 1905, Xo. 171. 1-30; also Bull. 1904. Xo. 

159, 1-30; Proc. Board Agri. Ind., 1906, 13-4, 117-20; Exper. Farm. Brpts. 

(all Prov. for past decade) ; Comm. Fertil., e.xtensive series Repts.. etc., issued 
by the U.8. Dept. Agri. from 1903 ; Dipt. Land. Per. and .-Igri. Madras, Bull. 

No. 31.] 


MARANTA ARUNDINACEA, lAiin.: Praiii. Bewj. Plants, 
1903, ii., 1047-8 : Scit.xmixe.i. Wo.st Indian Arrowroot, tihhar. tarldl. 
ararnt, MaJea neshnsteh, h.tva mavi'i, tavahsha. pen-lnra, etc. A native of 
Tropical Ameriea and of the West ludie.s, cultivated in India. It yields 
the genuine or West Indian Arrowroot, <0 called to di.stinguish it from 
East Indian, the produce of (.'Krriiiim fint/itsfifolia (see p. 444), with 
which it is often confused. 

Culthiition . — The cultivation of this rhizome is briefly as follows : — Drills are 
Ttuule about 3 or 4 inches deep and 2 feet apart. On those the roots art' pl.inted 
in May, at a distance of a foot and a half apart. aii<l covered over by earth. 
As the plants grow, they should be earthed up in the same way as potatoes. 
They reepure good, rich soil ami plenty of water, \\hi<‘h sh<>ukh houewr. he 
withheld for a month or two previon-^ to gathenrur the crop (Finningt'r. Man. 
(^ard. Ind. (ed. Cumenm), 143-4). Of Cuttaek, Danerjei state'? that it irrow.s 
well on rather sandy soil, and of Boinha\', Woodniw remarks that as regards 
'*oil it IS by no means fastidious, "tine sand at Narunl and loam and elay-loam 
at Poona being equally siiitai>le provuled heavily manured and irrigated.” 
!• lowering takes pinco in August, and in danunry or February the crop may be 
taken up. The matiuity of the rhizomes may be ascertameii by the failing 
doAATi of the leaves. In digging up the crop it is impossible not to leave behind 
small portions of the rhizomes, and from the.se fresh plants .spring, so tliat it is 
often ilifficult to eradicate the plant from soiD on which it has been once grown. 
The .smaller rhizomes and the pomteil ends of the larger ^nes, on whi< h the " eyes 
are “Situated, slmuld be kept for fresh planting. Acconiing to Woodrow, the 
produce m green rubers is generallv fl to 7 tons per acre, though o\er 12 toub 
have been produceil at Poi-na. .\cr‘ordmg to Xif*holU the rhi/oiiu's contain 
-h per cent, or even more of '>tarch, an*4 m Natal as niueh lus a t..n <’i arrowroot 
licU l)con madf‘ from the riiizomc'^ <leri\ed from an acre. It ir> gcnoriUy -.aid 
tiiat cultuation sliould not he attempted m localities remote from a liberal 
•^uppiy of w.iter, since irrigation may not only be reipured by the crop, but water 
essential in the manufacture of tlie arrown»ot. 

'^lanufai.ture . — The ructlc >d of j>ropariiig the arrowroot is ■simple. The rluzornes 
after being well waslu'd arc MTaped with a knife to i>nu »ve the rind, and at the 
same time disea.sed ' -r imperfectly formed portions are picke?l • 'Ut and tlirownaway. 
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The rhizome:^ are then pounded to pulp in a mortar or reduced to that condition 
on a srater. The pulp is tlien thrown into a vessel of water, which becomes 
turhid or milky while a portion of the pulp remains suspended as a fibrous mass. 
Tlii'^ fibn^us portion is lifted out, rinsed, pounded once more and again thrown 
into water, lifted out a secon<l time, rinsed, and then thrown away. The milky- 
K>okin^ fluid tlius olitainod from these several washings is now strained through 
a <-i)arse < Intii to remove any particles of the fibre and other impurities, the 
liquid hciinr thus passed into another vessel, and when the sediment has settled, 
the water is gently poured off and clean wtiter added, I’liis is again stirred up 
and ^trained through a fine cloth, an<l, on settling, the %vater is once more care- 
fully and gently drained away. The s<'«liment that remains now consists of 
pure arrowroot, and is dried on sheets of paper by exposure to the sun. and 
pa<-kcd ready for the market. It is a tasteless and colourless jiowder. which might 
be spoken of as consisting of pure standi granules, [f '/, Hanausck, Micro. Tech. 
Prod. (^Vinton and Barber, transh). I!t07, 4;?- 4.] 

The genuine West Indian arrowroot may be rea(^Iily distinguished from East 
Indian by it'i pure white colour and by its swelling in boiling water. [Cf. Milbum, 
Or. Comm., 1813, ii., 207; De Candolle, Or/V/. Colt. Plants. 1882, 81-2; Mason, 
Burma and Its People (ed. Theobald), 1SH3. li., 200 ; Niclmlls. Textbook Trop. 
Agri.. 1802, 278-83 : Bi. Vincent Arrowroot. Kew Bull., 1893, 191: also Bermuda 
Arrov'root. 1898. oO; Manuf. of Arrowroot in Ceylon, Trop. Agrist., Feb. 1, 1895, 
xiv.. o.)7 : Dodge. Useful Fibre Plants of the World. 1897, 235: Semler, Trop. 
Agrik., 1900, ii.. 747-00; Woodrow, Card, in Ind., 1903, 480-1; A. W. and 
M. W. Blyth, Foods, etc.. 1903. 141, 144-5: Agri, Lcdy., 1904, No, 10, 135; 
L Agri, Prat, dcs Pays Chauds, 1904, iii., 757-8-] 


D.E.P., 

V., 188-92. 
Kajmahal 
Hemp. 


rii)re. 


MARSDENIA, It,-. ; FI. Br. I,hI. iv.. 34-7 ; (iambic. Man. Ind. 
TiwLi.. !9()->. 492-3: Pniiii, Bfn,/. PInnU. 1903. ii.. 695-6; Cooke, FI. 
Pres. iOD-l-. ii.. 105-7 : As<'LEPiAr>A('E.'E. 

M. Roylei, Wiqht murkula, pathor, tar, reri, kurang, kharchu, shengori, etc. 
A chm}>ing slirub (if the Himalaya, from Sikkim westwards, ascending to alti- 
tudes of 7.000 feet. It yields a fibre from winch fislimg-nets, lines and strong ropes 
are manufactured. 

M. tenaeissima, Wight & Am. Rajmahal Hemp, tongue, jiti {Mi), habal 
jak. etc. A climbing shrub of the Suh-Himalayan tracts from the Jumna to 
Nepal and extending South to Oiulh, Bihar and I'hota Nagpur ; Chittagong 
and Upper Burma. 

The bark of the stem yields a valuable Fibre, which was said by Royle to 
be the second best in India. By the hill tribes it is used chiefly for bow-strmgs 
and netting. The fibre was examined m 1886 by Cross and Be\'an, who 
that it was of excellent quality and in point oi fineness and durabilit> ran 'C 
next to rliea. More recently a sample was sent to the Imperial Institute or 
examination. It was found to contain little or no lignocellulose, a.nd to 
exceptionally resi.stent to the action of alkalis. The remarkable quality oi le 
fibre uas aBo siiown by the unusually high percentage of cellulose and b} | 
large increa.se of weight on nitration. The length of the ultimate , 

found to be 10 to 30 mm. Specimens were also submitted to leading ■ ^ 
fibre brokers for commercial valuation. One reported that the fibre, 
short, was of great strength, and another tliat it was very strong, but n ^ • 
The sanq)}e,(4f a length of 12 to 15 inches, was valuerl at £15 to £18 per on, 
it was .stated if filire 30 to 35 inches long could be sent, its value would P^*^ ^ 
be £35 to £4o per ton. In view of these facts tlie (piestion arises 
ments m cultn ating tlie plant might not he undertaken, and whether e 
(.oiild be ^>ueces.sfully treated by machinery. [Cf. Royle. Fibrous • ‘ 

1855, 304-5; Dodge, Ustful Fibre Plants of the World. 1897. 235-6 : 

P' jd. on Mar.sdrnia tfnari.<.sima. Imp. Inst., Julv 9, 1903; Agri. Lcng., 

No. S.j ‘ 

M. tinctoria, Bf. . ryom,riyong,kaU lara.mai-nwni.oW. A large clirubiiicS i 
ot the Sikkim Himalaya, A.ssarn, the Kiia.sia hills. Northern Burma an 
( 'ircar-j. This -^pej'ies uImi vields a fibre, Imt is nion' ♦‘specially Ucen- 

a--( ount ni the indige Dye \ ielded by the ieaws. At the beginning ot 
tiir\ Biixbiirgh reedinnicnded its cultivation, but nothing appears to la'^ 
d'ine, nor ha-s the value of the dye been coi niiiercially testet-l. (8ee Indigo, I • 
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MATS AND MATTING MATERIALS; Lonj-, Indhj. PL 
Beng. (!»ives list of mats and niattiiii; matorials) ; i(r/s7 in Joiirn. 

Agn.-Hort. Soc. Ind.. 18o7, ix., 10 ; also 18 .VJ, x., .’Ul’ : Birdwood. hi'hi.-^f. 
Arts In/1., 1880, ii.. 223M, 21)8 ; Mukharji. ^Irl Mannj. lii'I., 1888, .'107 -1 1 : 
Journ. Iml. Art and In/bist., 181)0, iii.. :}1 ; (J,.,'. .Mmiiu/. Fibrous Mat. 
Pb., 1891, r>, 7, 10, 11, 14, otc. ; Japanr.sc FI our Mailings, in Journ. Soi'. 
Arts., 1892, 919 ; Watt, Ind. Art al Drihi. IDO.'l, 447. 

For information re^ardinu woven mats, the readm' shoulil consult 
Carpets and Rugs (pp. 271-0), and for the rliief matting materials, tin- 
list below. The most famous of the so-called mats are the grass-nials - 
(n) of Palghat on the Malabar lloast ol Tinmwidlv, and (ian|am in South 
India ; (h) of Midapiir and I'alciitta in Bengal ; (c) the silaljiali mats 
of Eastern Bengal and Assam (Svlhet) : (r/) the coir mats ol South 
India and Bengal: (c) the iniinj mats of .Vllahahad. Agia and Delhi 
ill North India ; (/) the date and other jialm-leaf mats used all over 
India, more especially in Western and Southern India— in Bomhav 
known as .shaelu mats : and lastly, (g) ivory mats, woven from striji.s 
of ivory so fine that they resemble the strands of sitalpali (see Ivory, 
p. 698). 

Mats or rather screens {fatties) maile of the sweetlv scented hhns-l'has 
are hung in front of doors, etc., to afforcl shade and to cool, hv evajiora- 
tion, the air which passes through their iiioi.'teiied te.xture. Bamboo mats 
are manufactured here and there all over India, and in Bengal more especi- 
ally dnrnm mats (those, construi ted of reeds, see Phragmites below) are all hut 
universallv used in hou.se-construction. The traftie in Jarn/d mat.s must, 
therefore, be very great, and give employment to a far larger numher of 
persons than can be learned from published statistics. In some of the jails 
aloe-fibre mats are produced and find a fair market, while cane mats are not 
Uncommon. These are formed by selected canes being placed parallel to 
each other and bound in po.sition by i ross-ties. They are cxceptiomilly 
Strong, and specially valued in public offices where theie is much traffic. 

The following are the chief matting materials of India : — 

Agave (see p. 43). In the Panjal>. the iDiro of two species i- n gmul lieal 
used m jails for making /laris, mats and ropes. ft is lieantifiilly wfiite and t.ikes 
dye much lietter tlian even rnunj (.s, <<■<■/«,, -a.n ). but it i.s neitfier so strong nor 
so durable. The plant is a slow grower and liable exTiaustn in. [(iDO. /.D. 4.) 

Arundinaria racemosa, Munro (see Banibusa, p- 1M>). 

Bambusa Tulda, Roxb (soe Bambusa, p. 1<H). 

Calamus — Cunos tmd Rattans (.seo pp. 202-4). 

Clinogyne dichotoma, Sa/isb. . FI. Br. /n./., vi.. 2r)8 ; A-fri, Lnhj., ISlMi, Xd. 
41 : N^isbet, Burma under Bnt. Rule and Before. lUPl. i.. CbSli ; SfiTAMiNK.«. 'The 
muk'tti'pnUi, ?nurta, thin, ijodunikn, hfiudra, et<*. A woody s)irnh ‘)f 
Eastern Bi'ncal, Ass.iin, l^uriiui and the Malay Peninsula. It thrives on nn'ist 
ground, wliieh need not be spe<’ially prepanxi, and it i-an be reproduetxl by euttings 
as well a.s by trunsplantatiun of shoots. 

Brorn the .stems are prepareil the fanious fiitalfxiti or " i-ooi nuit^.*' For 
the inanut'aoture of the finest mats, the mnrta sliould be out when one year olrfi 
The split stems a.s prepunMl are about 4 feel Ioul:. oue-tweutietli of an m<‘h wiile, 
ami as tliin as paper. Tlie averao* dze of the iiiats. when fiiu^heil. about 
that f)f an ordinary double bed. Owjii^ to their roolne''^ ritey .ut* mui h iwmil 
during the hot weatlier, both l*v Europeans and by N»iti\*‘s, bein;:: pUt od beatMlh 
the bedrlmiz sheet''. Am a historu* f.iet of Moiiie interi'^t it may be liert* nientinned 
that foruierly the main eorrulor of tlie Ea>t India HoiimO in he;i'lenb.ill Street, 
Eondon. is said to liaM‘ been Imeil with this iiJattm;^- T’he qu.djty is )ud„'ed },y 
glossim^NS. siiD M>thue.-'S and finenes,-^ ot Texture, and it i' said th.it over the 
suuKithest e\cn a serpent eannot tibde. The pm e varies from Rs. 2 tor the 
eoiiimoii sort to as mueh as R-. lUOfor t lie best ([ualiti* The chief prodaciia:: 
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11., 176-82 ; 

111., 27; 

V., 195-6. 
Mats and 
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Aloe. 


Bamboo. 

Cane. 
D.E.P., 
vi.. pt. i., 
218-7. 
Sitalpati. 
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Panama Fibre. 


Coir. 


Calcutta 
Mats. 
D.E.P., 
iv., 207-8. 


D.E.P., 
iv., 552. 


D.E.P., 
V., 317. 
Waziri 
Mats. 


Baskets. 


D.E.P., 

V., 430. 
Golpatta. 


That' li. 


Rice. 

D.E.P., 
vi., pt. 1 ., 
4-8. 

Screw-pine. 


districts are Faridpur, Bakarganj, Tippera and Chittagong in Eastern Bengal, 
Sylhet and Cachar in Assam, and Henzada in Burma. The industry is almost 
entirely confined to women. It has been suggested more than once that this 
fibre would make an excellent substitute for the Panama fibre in hat manu- 
facture. The plant also yields a pith, which is discarded by the sitalpati makers, 
but which might well be employed as a paper material if procurable in sufficient 
quantity. [Cf. O. W., in Capital^ April 25, 1901.] 

Cocos nucifera, Lnw (see p. 350). 

Corypha umbraculifera, Unn. (see p. 429). 

Crotalarla juncea, Ur.n (see pp. 435-6). 

Cyperus tegetum, Roxb etc (see pp. 407-S). 

Hedychium spicatum, Ha-n : the sit-ruti, kapnrkachri^ sheduri, etc. The 
leas es of this plant are made into the sleeping-mats emplov'ed by the hill tribes, 
where the plant is at all plentiful. 

Hibiscus tillaceus, Lmn ; a large ami abundant bush and affords a fibre 
n})tainable by a prf>cess much le.ss tedious than with most other fibre-yielding 
plants — a fibre which would appear well ailapted for the manufacture of mats, 
ropes, and possibly also paper. In the Punjab it is occasionally employed in 
the construction of charpaiSy sides of carts, seats of bullock-waggons and mats. 
In 2sew Caledonia and Tahiti it is made into fishing-nets (see p. 629). 

Isehaemum angustifolium, Harn (see pp. 094. 805). 

Juncus effusus, Ur>} . FI. Br. hid . vi., 392. This common European rush 
is found in the Sikkim Himalaya and Khasia lulls from 6,000 to 10,000 feet. 
./. f/inurut*. Ehrh Beitt , which 1 $ not luolike the former species, though stiffer 
and darker, is met with in the Western Himalaya, Nilgiri hills and Ceylon. 
The European plant is in condderable votrue for the manufacture of baskets, 
mats and chair-«eats. and it is suL'^o^ted that •similar uses might be found for 
one or both species in India, where they are at present entirely neglected. 

Melocanna bambusoides, T>.n (-eo Bambusa, p. 103). 

Nannorhops Ritchieana, h w./.a; FI. Br. Ind.. vi.. 429: Gamble, Man. 
Irvl. Tin)h8., 7.33 ; Pat.mk.e. The waAri, pat/ia. kiln. p/M, etc. Usually a stemleM 
shrub, but occa''tenaliv develops a stem 10 to 14 feet long. It is met with in 
Smd and the Western Punjab as well as in the Kiiram Valley and in Baluchist^* 
many acres of country about Harnai being covered with it, and ascending the 
hills to 5,500 feet above the sea. 

In former times it was common all over Kohat, but railway construction h^ 
led to an increased export to the Cis-Indus districts, and the more easily available 
rnazri supplies have been exhausted. In 1882 measures were taken to protect 
the palm. The green leaves are beaten out with a moliet, and the fibre obtame 
is used for matting, fans, baskets, hats, sandals, nets. etc. aziri baske s 
and mats procAired at Bannu are famous all over the Western Panjab. Rope 
is also made from the stems and leaf-stalks, though apparently it is not T'Cry 
strong. The leaf-bud, young inflorescence and fruit are eaten, and the 
regarded as a purgative medicine for cattle. The seeds are made into 
and exported from Baluchistan (Gwadur) to Mecca. The price of rnazri mat 
in Peshawar is about Rs. 8 per 100 sti- yards, and its jiopularity appears to 


incrca-'iing. 

Nipa fruticans, Wutn.o . FI. Br. Ind., vi., 424; Gamble, Man. Ind. 

729: Pal.vie.-e. TJa- i/ulija, golpknl (fruit). (joljtaUa (leav es). c/am, etc. : a 
creeping gregarious palm of the Snndribans, Chittaaong. Burma and the 
daman'll The old fruits are iarire. the interior being hard like ivory, bu 
parent ; they are carried to the sea and floated to great distances, 
stalks are used to help in floating sundri logs in the Sundribans. also as s 
floats. The leav es are very largely employed for thatching and in is 

In the Straits Settlements they are used for covering cigarettes. o^ 
o})tained from the spathe fas Lmschoten ob.'erved in 1.79H). and the 
is edible. Gamble states that the trade in (jolpatta leaves in the bun ^ 
amounts yearly to about 13.7.0(M) tons, valuc<i at nearly Rs. 00.000. iw/in 

Oryza — Rice Straw (=oe ji. s2t‘‘). In Kullu and Hazara, mats calle n 
and phindi, as also string, are made of rice-straw. ]m-Uke 

Pandanus, the screw-pine'i, might be described as a genus of p^ g^j-ong 
evergreen trees or shrubs, often scandent and possessed of copioi^ an 
,i<‘rial roots. They are met with in the moist tropical regions, chienv * 
and ilalayan. Hooker {FI. Br. Ind., vi., 483-7) describes some seven 
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species, and mentions many other obscure forms. The only species of economic 
value may be said to be ; — 

P. odoratissimus, Lnn /. (P. fasicnJaris, Lam.): the kcnra, kra, ketfiki^ 
keori, mugaiik, thalay, talai, kaida, aatthapu, etc. Common on the sandy coasts 
of South India, Burma and the Andamans. It forms dense impenetrable thickets 
in the tidal forests, and is extensively grown a.s a hedge plant. It is also 
specially cultivated in gardens in South India on account of the fragrance of 
its spikes of flowers. These, tied up within the few adjacent leaves, are si>ld 
in the market towns, and may bo seen in shops and at the] railway stations. 

The women wear the fresh flowers in their hair and use them as offerings at the Perfume, 
temples. From them is also prepared keura^ perhaps the most characteristic and 
most widely used perfume of India. The soft floral leaves and pulp the fruit 
are also eaten. The leaves afford an excellent fibre which is employed f r 
nets, sacks, brushes, mats, etc. \Cf. Marco Polo, Travph (ed Yule), ii.. 2"» ' ; 

CUisius, Ananas sih'Ffttris, Exot. PL.. 1605, 2S5 ; Ain-i-Akhari^ (Jarrett. transl 
ii., 126 ; Forster, PI. Esc.., 1786, 38-41 ; Talcef Shereef (Playfair, transl.), 141 ; 

Rept. Ind. Hfmp Drugs Comm.^ i., 156.] 

Phoenix, several .species (see pp. 881-5) ; also Basket- and Wicker-work (p. 11.^)). Df-te. 

Phragmites : of the reeds proper there are two species, i*. fomnimiiv j) p 
(dila or drhnbu), met with in the marshes and on the margins of lakes in North- 
West India up to altitude 10.000 feet, and /.-«»•;.-« {nala, nal, nar, sur, kauig^ gjg ' ’’ 
karka, etc.), found in the swamps of the more tropical India. Reeds 

The former is employed on the Dal Lake of Kashmir as the radks that con- 
stitute the foundation of embankments and floating islands. The culms of 
both species are extensively utili'^ed all over India in the construction of chairs rh-iira. 
(morhas) and baskets ; they are also largely used for lutes and the tube.s of 
sinoking-pipes (hiikahs). Split open they are made into mats, and tlms con- 
stitute one at least of the sources of the darrnd mats of Bengal. These are pro- Darrwi. 
duced cheaply and in great abumlance, being iinivers-ally employed in house- 
construction. They are also utili-e<l as lining (dunnage) of ships to protect 
and isolate cargoes, and they might with advantage be iwed to line the 
inside of iron roofing. The flowering stalks are beaten out and afford a useful 
rope-fibre. [Cf Lisboa, Bomb. Grass., 116; For. Admin. Hepts. ; Pcc. Bot. Surv. 

Ind., ii., 155, 240, 247, 360.] 

Pseudostachyum (see Bamboo, p. 104). 

Saceharum arundinaceum, f?ctz. (see pp. 020-30). Munj. 

Tachardia lacea, x-rt : for mats made of lac, confer with account given by Lac. 
B^dwood Ind., 1880. ii,, 223-4). A thread of lac is wound around a 

stick, and, after drying, is drawn off and broken into sectinns of three or four 
turns each. These are then linko<l together into mats of all sf*ris of varicgatc<l 
colours. 

Typha : FI. Br. Ind., vi.. 4SS. There are three species of Reed Mare, D.E.P. 
Elephant rjrass or twit's tail Bullrush, btUwcon winch, for the present pur[)ose, vi., pt. iv., 
it is hardly necessarv to draw distinetinns sinee their [)ropertie‘=< and uses 207—8. 
are practically identical. The,-.e are known ns i. the lukh of Elephant 

Lpper In^lia ; ’ /. t'li'pfut nti nn , the jjatcr, hogld, bora, dib, pun, rdmabana, etc. ; Grass, 
and T. r.ajriHfi uni , the pitz of Kashmir. 

The culms, <dso tlie leaves of all three forms, are extensively used in making 
sieves, thatching huts and house-boats. an<l in the manufacture of mats, ropes and 
baskets. In Hind they are also employed in the construction tif crude boa^-s 
called iirho, also flt>ats and buoys to support svWmmers. They are much valued 
for their long roots. whi«^h hind loose soils and eniViankments. The pollen is 
regularly collected, ami on the Indus forms a fairly important article of food, 
being baked into rakes. Bhaduri {Bept. Labor. Ind. Mus. (Indust. Sec.l. 1902 3, 

*•<) has given the results of his chemical analvsis of this artmlr »>f fi)od. It 
contains carbohydrate. 44'.70 : albuminoid. 19*75: cellulose, 17'80 : od, 2'7<>; 
the balance ash ami water. The young shoots ami tender roots are also eaten, 
und the lower succulent parts of the fruiting spike, soaked in oil. are u-^cd as a 
torch, whilst the down of the ripe fruit mixed with mortar as a binding maTenal, M t ir. 

The rushes are split and woven into coarse mats for covering boars and for 
n^aking walls or partitions of houses. The leaves also find a purpose in the 
construction of sort matting as, for example, in Kullu. Kumaon, Sind and else- 
where. In the Panjah, is generally adopted as a ru,\tting material when 

mazri {\niiuarhoif*} is not available. [Cr. Ain-i-Akbari (Jarrett, tramsL), ii., 123 ; 
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MATS AND MATTING 


MEDICAGO 

SATIVA 

Lucerne 

Taleef {I'luyfair, transl.), 31 : (Jee, Monotj. Fibrous Mat, Ph., 18UI, 2; 

Dod^e. I'srful Fibre Plants of the World, 1S1>7, 310 ; etc., etc.] 

Khas-khas. Vetiveria zizanioides, stapf ; the khas-khas (see p. 1100). 

Trade. Trade and Commerce. — The statistic.s of mats and mattinft given in 

the annual official returns of trade exclude Coir Manufactures, and it 
is not shown to what extent thev incluile mats or rugs other than grass- 

Expoit... mats. The Exports to foreign coiintrie.s during the years 1899-1900 

to 19<lt5-7 showed no great fluctuation in quantity but a remarkable 
undulation in value, due perliaps to the denianil for cheap goods in 
one year being .supplanted bv more expensive articles in the ne.d. 
The highest recordeil value was Rs. 1’,-f 1 ,887 in 1900-1. In 1903-4 
the amount stooil at Rs. .98, 754 ; in 1905 0 was only Rs. 117.267 ; and 
in 1906-7. Rs. 47,617. Madras luus more than half the trade in quantity 
but realises less in value than Bombay. The re-exports were at their 
highest value in 1905-4 (Rs. 26,254), aiul rcpresenteil (diieflv trade from 

Imports. Bombay to East Africa, Turkev-in-Asia and Persia. Of the Imports 

a large share should probablv appear a.s Carpets and Eug.s. as, for e,xample, 
the supplv (56 per cent.) that cotne.s from Mckran and Sonraiani. Other 
considerable contributors are China (Hongkong) and the Straits Settle- 
ment.s. The highest value in tlu' years mentioned (1899-1907) was 
reached in 19oi-5 (Rs. 2,94,182), and of that Rs. 1,52,782 and Rs. 49,473 
were taken bv Boinbav and Sind. 

Coir. As regards Coir M.\NfF.\('Ti'RKs (excluding rope and presumably 

including stnne proportion of articles other than matting) the trade is 
almost entirch' concentrated in Madras, wliicli in 1903-4 exported to 
foreign countries some 475.281 cwt.. valued at R.s. 46, 78,0.50, chiefly to 
the Ibiited Kingdom and Germany, the total foreign trade of all provinces 
having been 48.5,555 cwt.. valueil at Rs. 47.90, 1 10. In 1906-7 the ex- 
ports from Madras were .552,705 cwt., valued at Rs. 55,24,154, and the 
total foreign trade .559.529 cut., valued at Rs. 56,00.268. At the same 
time the Madras Presidenev contributed to Bengal and Bombay a fairy 
large (piantity, namely Rs. 9,<K),()()f) worth. (See also Cocos nucifera, 
p. 362.) 


D.E.P., 


MEDICAGO SATIVA, IJnn. : FI. Br. 


90 ; Prai'i, 


V., 199-203. Bemj. Plants. 1903, i., 414 ; Legu.minos.p:. I..ucerne, Purple Lucerne, or 
Lucerne. Alfalfa, vilayti-tjatrulk, hoi, spa.stu, sebist, i/urushea, beda. vdai/ti-hu U, 


,\eeenling to De t'andolle. the pl.int is a native of western teniperaty * ’’TV . „ 
IS found a[ipiirently wild in Afghani.stun and Itahicliistan. Stein (diicicn 

13(1) speaks of il as extonsivt'ly cultivated in Khotaii and forage 

It IS now kirt,'eiy grown in many parts of India and affords exeellen 
for horses and <*attle, if given in rimderation. At least two varieties are 
vated, the Kandahar and the Persian or Arabian. The latter is i 
ordinarily met with. 


Culthation. — In the Poona district, aeeording to Mollison . . in 

for sounnjz is eitJier early in the rams or between October and ^ 
the north ot [ndia. from the middle of October to the middle ot - 
The price of seed ninges from Ks. 0-14 to Ks. l-S per lb. The 
method of .sttwinii xs broadcasting on a clean, well-prepared 
method tiie field gets foul by deep-rooted grasses and other weeds, an 
fails when it ought to he in full vigour. A good method of 
foiiow's : — The fiei<! should be well yiloughed and brought into a pet 

smotdh, clean condition during the rains. In Septemlier. 3** ear 
acre of well-decayed farm-yard manure should he givtm. dhe 
be evenly spread and mixed thoroughly with the soil. Ridges are i 
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BURMESE VARNISH TREE 


MKL.ANORRHCEA 

USITATA 

LacquerWare 

22 to 28 inches apart, on which the seeds are so\mi (10 Ih. per acre) in a ;^n)ovo 
along the top, and covered by not more tlian H ini'hes of s<nh Fre<(u«?nt waterings 
are necessary during the first fortnight. On medium soil, lucerne grown in l}i<‘ 
above manner requires water every eighth tiay in the cold season, every sixth 
day in the hot weather, and (jftener if the soil he light. Water shouUl also h(‘ 
given during breaks in the monsoon. It requires liberal toji-dressmg at sliort 
intervals. At least o tons of widl-ridted farm-yard manun* should ht* applied 
every third time the crop is cut. 

The principal objind of the ndge-aml-furrovv system is to ktM*{) the field (‘lean, 
since the furrows can easily 1 h‘ weeded eacli time the crop is cut hy using an 
ordinary bullock-hoe. A crop will be well established in six montlis, mul should Crop, 
lavst for years, yielding at least ten cuts per annum. In 189, ‘1 4 tlu' Ix'st results 
obtainecl on the Poona Farm were as follow's: — outturn [>er acn\ .’U.Sld lb. ; 
value per rupee. 120 lb. : ('ost of <ailtivati(»u per acre. Us. So-3-S : \alue of ])ro- 
duco per acre, Hs. 2(33-2-0. [tV. Heutham, /O c. of T(tn/ioni-Tozzi fti. in .fnurn. 

Hort. ^Soc., 18,‘33, ix., 130 ; Do t'andolle. Onq.<'uH. Plants, 1S84. 102 : Hurkt*. Priim r 
on Cult. Lucerne, in Meerut Prcs.'i, 1801 ; Voelcker, Improv. Ind. Aqri., 180.3, 

193, 202, 240: Dutliie and Fuller, Flvld and (lardcn Crops, iii,, (11 ; Mollison, 

Atjri. Ledg., 1893, 2so. 18 : 1894, No. 3 ; Leather, Food drams and Fodders, in 
Agri, Ledg., 1903, No. 7, 159, 174 ; Smith, Lucerne, U.^. Dept. Agri. Farmer's 
Bull., 1805, No. 31 ; Moreland, Note on Cult. Lucerne, m Dept. Land Rce. and 
Agri. U. Prov. Bull., 1897, No. 0: Cawnpore, E.vper. Farm Repts.-, Jo\irn. 

Board Agri., Sept. 1897, iv., 218-21; June, 1890, vi., 30-44; 1001, vii., 485-8; 

Mollison, Textbook Ind. Agri., 1001, 220-33.] 


MELANORRHCEA USITATA, UV///,. PI. As\ Par., i.. 0 12. 
tt. 11, 12; FI. Br. Ind., ii., 25: Watt, Krtr Ball., lOOb, 137-17 : also 
Ind. Art at Delhi, 1903, 218-2-1; ANA(’AKDr.\* e.e, A large deeiduous 
tree of the open forests of ilauipur, Burma and Siam, rare in dry forests. 
It is generally known as The Burmese Varnish Tree, and by the following 
vernacular names, thpta. Ihcu, suthan. l'iahon<f. etc, (See Semecarpus, 
p. 981.) 

In addition to affording a u.seful Timber, it yields a natural V.vRyisH of 
great interest and value, and one which may be characterised as luiving originated 
several distinct industrial and art conceptions peculiar to the Burmese. Slums 
and Siamese. In Maymyo the preparation of tlie crude Vilack varnish may 
be spoken of as the chief forest industry, but it is aUo largely extracted in the 
Monghong State. In fact, wherever the tree abound.s the varnish is collected. 
In such tracts it is rare to find a tree that has not been tapjied. It i.- ex- 
ported mainly from the Northern and Southern Fort‘'»t Cinlesof Burma, d'o 
obtain the varnish, V-shaped incision'^, 9 mclie?. long and 5 inches a]iarT at thc‘ 
base, are cut on the bark of the trees, the a]>e.\ pointing down. The tongue 
of bark within these scans is then slightly liftiMl iqi and a .'•{X'cially pn^pared 
joint of lianiboo drivtm in horizontally immediately below tlu' apex of tlu' 
incision. The snp which exudes fr»»m the iniu'r bark dram." into the bamboo 
receiver. This is emptied at tlie end of ten davvs, wlien the tlow of vurnidi 
IS observed to become scanty. xV secoml cut is made along each side of the 
contained tongue of bark, which is also again raisei.1 up slightly and tlie 
bamboo receiver placed more conv'eniently to the new scarification. ,\fter 
this has yielded all the varnisli that seems likely, a new incision is made 
a little higher up. It wouUl appear that young trees yieki better than fully 
formed ones. By the tapping proee'.s tlie trees become nimh distorted, 
and It is no unusual occurrenee to find some that manifest to (>u f^uc- 
cessive scarifications. One num, it iias been estimated, can look .ifter and 
<■011601 the varnish from 1.200 trees, yirovided tliey are not too much s(m 1- 
torei.!. He can scarify and collect from .diout 200 trees a da\. Ibe lie-t 
season for working is from Jul\ t<‘ ()ct*J»er, ami one man in.iv eoilort from 
l4(3 to 182 lb. ill one sc<i'*on. In l‘J((4— 3, 3S,u22 \ iss, and in Fhi.> il. 3(».382 
\ iss Were cijllected uiul*'r liceTi-.e .ind T»e*rniit. [Ct. .Don pt For. AduKti.. 
1904-3, 33.] 

Thits? i--. largely utilisi'fl m itv liquid stut«‘ lus a natural v.irni-^h. incl ha^ tin* 
great merit of preserving woodwork. Tliickened by '•aw(lu',r. cow-dung ashes, 
or b(aie-ashes to a plastic cuiiditiou, it is employeii as a and body 
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THE XEEM OR MARCiOSA TREE 
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Material. 
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Gum. 

Oil 
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Leaves. 

Fatal to Insects. 

Toddy. 

Wnod. 

Tooth-brushes. 

Bastard 

Cedar. 


material or mouldina substance. It may be coloured with lamp-biack, gold-leaf 
vermilion (not red lead), orpimeiit, indigo, etc., and applied with a brush or by 
the hand direct, or to objects revoh-ing on the turning-lathe. WTien painted 
on cloth or paper the form used is very thin and pure, but on drying the articles 
are found to have been rendered waterproof. As a cement it is largely em- 
ployed in the Burmese glass mosaics, but by far its best-known property is in 
the manufacture of the so-called Burmese lacquer ware, of which there are four 
ty’pes and centres of production — Pasan ; Prome ; Mandalay ; and Manipur 
leather varnish. 


MELIA, Litnt,: FL Br. InJ./i., : Gamhle, Man. Ind. Timhs., 

14.V6 : Talbot, Li.^t Trees, etc.^ 72—1: : Cooke. FI. Pres. Bonih., 
lOOij. i., 205-6; Prain, Benq, Plants, 1906. i., 616—1; Duthie, FI. Upper 
Uanq. Plain, 19o6, 150-1; Brandis, Ind. Trees, 1905. 110; Meliacej:. 
A genus of trees <-oniprising live species, natives of India and the Malay 
Arehipelaiio. 

M. Azadirachta, Unn M. indica, Brandts, For. FI., 67 ; Azadirachta indica, 
Jussieny in Altyn. Mns. Hist. Nat. Paris, 1830, 19, 221. The Xeem or Margosa 
Tree, nun, agas, ttmba, Jeohumba, vepa. taruka, bevina. thin, kamdkd, etc. A 
larsre tree : according to Gamble, probably wild in the forests of the Kam^tak 
and jiarts of the Deccan, and perhaps also in the tlrier, inland parts of Burma; 
elsewhere cultivated. 

It IS of considerable economic importance. From the bark there exudes 
a bright arnber-coloured Gum, which is collocte<l in small tears or fragments. 
7’his IS said to cou'^titute a portion of the commercial “gum gattie,” and of 
" p]ast India gum.” it is considorably e.^teemed medicinally as a stimulant. 
From the ^ecds a fixed acrid, bitter On. is extracted, of a deep yellow colour 
and difagrt'eable flavour. As an anthelmintic and antiseptic it is in much 
cleniund, and is largely used by the poorer clas.ses foe, burning, but said to 
smoke badly, 'fhe harks of trees ore often painted with it to protect them from 
insect pests. By the women of Sind it is applied as a hair wash. The chemistry 
of this oil was fully investigated by the late Dr. Warden, and a detailed accovmt 
of his results is given in the Dictionary. Nhn oil-cake is regarded as a useful 
fertiliser. In addition to the gum and oil. the bark, young fruits, seeds, leaves, 
flowers and sap have all medicinal properties assigned to them or are spoken 
of as edible. The leaves are utilised to preserN'e books, papers, cloths, etc., 
from ravages of insects. They are said, moreover, to be useful in keeping awy 
mosquitoes. Hooper {Rept. Labor. Ind. Mns (Indust. Sec.), 1903-4, 30 - 1 ) rewr s 
the results of his investigations. Fresh leaves were distilled in water. It was 
found that a distinct allyl- or onion-smelling compound was present in the 
tillate. The powdered leaf, when burnt, gave off an odour found to prove fa 
to insects. The extract of the leaves was intensely bitter and contained e\'idence 
of an alkaloid. 

The sap or nim Toddy is yielded by the tree either spontaneously or is ex- 
tractod artificially. In the former case, a clear and colourless liquid 
a thin stream or continuous <lroppings from two, three or more parts o 
plant simultiineously for several weeks on eml. Artifu-ially it is obtamed y 
exposing a healthy-lookmg root, cutting it through, and placing a ' 
to rocei\ e the exuding liipior, whicli is a refrigerent, nutrient and altera 
tonic. The Wood is durable, lias an average weight of 50 to 52 lb. *'*^1 
foot. Its chief use is for cart-cf>nstruction, ship-building, agricult^a 
inents, and m South India for furniture. The tAvigs are largely used as o 
brushes. [Cf. Garoia <le Orta, 1563, roU., xl. ; Takef Shereef (Playfair, trarw. 

- - - • Buchanan-Harailton, 


170; JrU'ob BrcATiin.s. Iron. Rar. PL, 1730, 15, t. i. 

Arc. Dinai., 183.3. 1.54: Moodeen Sheriff. Mat. Mrd, Mnd., I^IU, . 

lei. Agri. ('nttnek, iHm. 1S5. IS7, 201 ; WoodroAV, (tard. in Ind., 

Mukerji, Handbook Ind. Agri., 1901. 29t>-7 ; Watt and Maun, 
ot the Tea Plant, 1 903, 411;’ ( 'unningham. Plaques and Pleasures of Life inmiy • 
P'^07, 102.] ■ ■ .. -i- 

M. Azedarach, Ltnn . Rec. Bot. Burv. Ind., 1894, i., TO. 148, i9o; 

ISO. The Persian Lilac of Indian writers, Flastard Cedar or Bead T 
bakdin, ilfikna, ghord ntm, thamaga, chtiyt, yymha-Umho, yyialai, vemou, 
mn-ka, etc. A deciduous tree doubtfully indigenous in the Sub-Hinia ay 
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SUPPLY OF MIGA 

though commonly met with up to 6,000 feet in altitmle, and frequently culti- 
vated in India and Burma. 

Like the nfm, this species also yields a brown atlhesive Gum and the seeds 
afford a fixed oil ; but these are not important. It has long been used in medicine 
by the Arabs and Persians, but the Hindus seem to hav^e neglected it in favour 
of n'lm. The stone from the fruit is employed all over India as a bead, being 
perforated and strung into necklaces, rosaries, etc., and is supposed to act as a 
charm against disease. According to most writers, the wood is liable to warp 
and split, but Gamble states that the samples used at the Imperial Forest School 
for Museum cases and furniture behaved well. It is hand?>omely marked and 
takes an excellent polish. \Cf- Taleef Shercefy l.c. .‘10, 102 ; l^aulus ^Eijineta 
(Adams, Comment.), 1847, hi., 449-50; Bentharn, Rev. of Tarqioyu-Tozzrtti, 
Journ. Hort. Soc., 1855, ix., 177 ; Moodeen Sheriff, l.c. 09-100 ; Ihinerjei, 
l.c. 185, 195 ; Woodrow, l.c. 233 ; Firminger, Man. Gard. Ind. (ed. Cameron), 

1904, 635 ; Der Tropenpflanzer, Oct. 1904, No. 10, 578-80.] 

M. composita, Willd.. M. dubia, Hiern {non CVic.), in FI. J>r. hid., i,, 045, 
The eisiivy kddu-khnjur, hmbarra. ditigkiirlonijy tnalhii/ vemhii. hem. etc, A laroe 
deciduous tree of the Sikkim Himalaya, up to 6,(K>0 feet ; Kha^ia hilU : hills 
of Western Ghats in South India ami west coast b>rcsts from the Konkan south. 
Gamble states that the wood will pn»b.ibly be found useful for tea-boxes and 
similar ptuposes, and that it should be cultivated on account of its rapid growth. 
In Ceylon, the outriggers of native boats are made of it. 

MICA ; Ball, Man. Econ. Geol. Ind., ill., 521 ; Holland, Mica De- 
posits Ind., in Mem. Geol. Surv. Ind., 1902, xxxiv., pt. 2 ; Pkosphatic 
Mica-PeridoMes in Lower Gondivana Rocks, Beng.. in Rec. Geol. Surv. Did., 
1894, xxvii., pt. 4, 129-46 ; also Rev. Min. Prod., in Rec. Geol. Surv. Ind., 

1905, xxxii., pt. 1, 14, 63-9 ; 1907, xxxvi., 76. The group of minerals 
known collectively under the name Mica have several oharauteristics in 
common, which vary with the combining ratios of the bases and the 
silica of which they are composed. The light-coloured micas generally 
belong to the kind known as muscovite, the black to biotite ; other 
varieties are lepidolite and lepidomelane. It has the following vernacular 
names: — ahrak, appracam, kokabdlarz. vajrdhhra (black micai, etc. 

Sources. ^ — Though mien is one of th»? most widely dij*.tributi.d nuiH iviU m India, 
its occurrence in plates of sufficient size to bo of coinmorciul value limited to a 
few tracts. Holland {Mem. Gcvl.y l.c.) irive.s a full aeinmnt of the goMgr.iphieal 
distribution of th« known mica-bearing areas of India. Th»' muvr important 
localities occur in the provinces of Bengal, Madras, Bombay and lUirma, Imt m 
another XJ'djUcatiou Min. Frol., l.c.) he stales that Ibuig.d and ^Mailras 

are the only provinces in which the luK-.i-miniug indu.^try c.ui be xiewtai a< 
established and important. In tlie official returns. Financial ami (’’imincroal 
Statistics, published by the Covcrnincnt of India, particul<irN arc given of factories 
or works that employ 2.") jicrsons or over. Under "Mica Minc'^ (on that 
standard) there were in 1901, 17 mines employing 6,60^ persons: m I9u2, Hi 
mines employing 7,242 persons ; in 1003, 18 mines. empl<»yin.^' (i.27l) {lersons ; 
and in 1904, 45 mines, employing 6,559 persons. Including all grades of mica 
mines, there were 9,165 persons empIove<l on the average ilurmg the three years 
ending 1903, of which 6,694 w ere in Bengal and 2,471 in Madras. In 19U5. 15,24 t, 
and in 1906, 15,723 daily workers were recorded at the mica mines. 

Outturn .- — As regards the outturn, Holland observes that the iiuhlislual return^ 
grossly understate both the quantity and value, since they are below the iigurc'4 
usually quoted for the exports. " As the onlv imea on which ruyalty is cluirged 
is that raised on Government lantl, and as many mica miners have mines in both 
Zemindari ami Government land, there are obvious reason^ fur understating 
the production; and, be^^des this fact, the fiourishing industry of siouling mic.i 
diminishes the returns fur production without affecting the export figures. A 
considerable ipumtity of mica of the poorer grades is cons’imeil m the cuimtry for 
ornamental and decorative purposes, and a small quantity nf the larger siieets 
13 used for paiiitiria pictures on. m various part.-, of the cotintry. A-^ far as the 
figures for quantity are concerned, therefore, tlie ex[«ort^> tamiot j <* ac. uptcd as 
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an approxiiiiat" axprc-i^ion nf the pradiietion : but as regards !>a/ue, the export 
returns may be aeeejtted as a closer approat li to the tignres which should express 


Ttses. 


Micanite. 


Exports. 


Averages, 


Actuals. 


producticn. 

Uses. — The uses of mica depend on its peculiar combination of qualities, viz. 
its liighly perfect cleavage ; its transparency to light, together with a comparative 
opacity to radiant heat-rays : its low powt'r of conducting electricity ; its chemi- 
cal stability ; the great flexibility of its ft>lia, combined with a high elastic limit 
and consec[uent power to resist violent sliocks or sudden changes of temperature. 
It may be subsdtuted fur glass m lanterns, doors of furnaces, windows, as a 
glazin:^ material for pictures, for backing of mirrors, etc. By far the largest 
(piantity of sheet mica, however, i-^ used for electrical purposes, for covering 
portion.^ of dynamos and other ('lectrical machines. For similar uses, thin films 
have lately been used hn* making the so-e,iIleil Micamte, in which films of mica 
are made to adhere to one another by a highly msiilating cement. According 
to Holland, tlie invention of micanite luis created a new opening fur the use of 
the smaller giNules of mi«M, formerly rejected a.s waste. Tii India itself mica is 
iluefly employed for ilecoratne and <»nuiniental purposes, e.g. in ornamenting 
temples, palaces, .uid many of tlie banners, robes, ete., employed in ceremonies. 
In fine fragments or <is powder it i.s also u^ed for tumamenting pottery and fancy 
cloths, especially the Afrkli w.ix-cloth (see Carthamus, p. 282). Finally, it is 
u.sed to a considerable extent in Xative medicine, and even mure naturally and 
successfully as a manure. 

Trade. — For the years 1S07-S to l!Ml2-dI. it is stateil that the mica Exports 
averaged 10.173 cwt. with an annual value of E77.fil3, or £4'05 per cwt. ^ A 
table is furnished l)y Holland that sliows the relative contributions of the mica- 
exporting provinces. The two chief, Bengal and Madras, during the years under 
review (lH07-HH>3) I'ontributcd to the average total as follows: — Bengal, 12,282 
I'wt.. valued at £.72,272 ; M.idras, (),H72 cwt., valued at £25,241. Of these exports 
the United Kingdom took the largC'^t -jlhirc. amounting on the average to 14,843 
cwt.. ^ alued at £.>fi,7i>!h or 77*4 per cent, of the total quantity and 73’2 percent, 
of the total value. Much of this, however, is sold in the United Kingdom for 
tran.snussii.ai to the Coutinent and America. The United States come next, loo 
fier cent, of tlu' .LveiMge total quantitv and 20' 1 per cent, of the total value. 
The mica sent to America, it is state«l. broiigfit a higher price, as only the 
(pialities could face the he.u y import iluty inq^ised by the Dingley Tariff in 1897. 
Turning to the annual statement of the Trade ayid Navigation of British Mta 
with foreign countries for the year emling March l!t07, we learn that the 
were the actual exports from India during the past five years: — 
cwt., valued at Rs. IO.50..51I : lfi02-3. 20.412 cwt., valued at Rs. 13,13,909; 

10O3-4. 21,548 cw't., valued at R.s. i2.ia,453 : 1004-5, 10.575 cwt., valued at 
Rs. 14.08,980 ; 1005-0, 31,551 cwt., valued at Rs. 23,04,413 ; and 1900-7, 
cwt., valued at Rs. 38,24.088. 

[Cf. Watt, Rer. Min. Prod., 1803, 23-4 ; 1804, 22-3 : 1895, 47-8 ; 1 ^ 96 , 49-09. 
Handbooks Imp. Inst.. 1803, No. 10 ; Repts. ot Chief Inspector of Mines : 

Smith, Mica Mining, in Btng. Trans, of Instit. of Mining and Metall., 1898 , 
on Bfudcf’ and Jhirkee Mica Prop., Hazaribagh Dist., Chota Nagpur, 1898 . - * • 
Induct.. ISilH, vi.. 478-Sl ; 1899, vii.. S09- 10 : 1901, ix., 472; 1902, 

190;i, xi., 408 ; Dutt. Mat. Med. Hind.. 1900, 70-80; Diiiistan, in -’Iff"; ^3' 
190(1, -\|.S. 2. 24 ; Mira Ihpasitt nf Ind., Ball. Imp. Inut., No. 1 Board of Jrm 
Joiirn., yiijjpl., M.iy 21, 190,4, xlix,-l, ; Imp. hint. Tech. Reptn., 1903, -( 
Watt, hid. -irt at beUii. 1903, 211, 231-2.] 


D.E.P., MORINDA, Linn. ; FI. Br. Ind., iii., 155-8 ; Watt, Agn. Ledg., 

V., 260-75. 1895, No. 9 ; (ianiblp, Man. Ind. Titnh.s., 422 ; Talbot, List Tree^ 
AlDye. 1902, 191) ; Prain, Ben,/. Plants. 1903, i., 572-3 ; Cooke, FI. Pres. Bmb., 

1903, i., 613-5; Dutliie, FI. Upiier (Irmt/. Plain. 1905, i., pt. ^ 

Rratulis, Ind. Trees. 1906, 392 : Rriit.\cE.F.. A .yeiiu.s of ereft or 
shrubs or tre(is which coiuprises about 40 species, all tropical. Of 
seven are iiativ^es of India. , « 

M. angustlfolia, R„xb Rh-. Bot. S„.rr. [nd.. i., 248, 347. The darn 
I'hnving, ban hardi, gigo, eti*. .An evergreen bush nf the Eastern rp nj^. 
a-cending the lulls to feet in altitmle ; A-Ssam : Eastern Bengal to 



! 

! 

I , , MOBINDA 

I THE AL OE ACH DYE citrifolia 

Deccan 

The youii;^ r(E)t» (more especially the root-hark) yi(>Ul a j^ood yj*liou Dye, Dye. 
wliich is ii^ed fairl_\ (^xten•^iveIy by the Natixes of E<i>terii lk'n;^al and Darjeeling, Ucn^ul 
also by those in Assam, and to a small extent in Burma. In Darjei'linp: aiui the 
Oaro hills, McCann writers that the dye is prepared by piumdinfj the bark of the 
root and boilino; it m water, tlien straining and lioilinu over atrain till the re({uired 
consistency is obtained. In dyoinji: eottfm yarn or cloth, certain inLrredients that 
act as mordants or acids to brighten the colour are used aloiijr with the morinda 
extract, or other dyes are employed aloncr witli it, to pnaiuce hrilhant reils. 

Duncan (Dyes' ayid Dyeimj in A.ysnm, 1811(5, 3.)) iriv^es full partn iilars of tin* system 
of dyeing with 'fToi imia that prevails in Assam. ('hip‘^ of tht' bark As-,<itn. 

of leteku [iinevatirvft NattitUt) and the leaves of the Mpivatfi. 

p. I0o3), by most writers said to be the chief mordtints (‘inployetl. [Cf. Mason, 

Burma and Itn People (ed. Theobald), 1883, li., 422.] 

M. citrifolia, Lnw : d/. tuv'toriaj Roxh. ; Watt, .-b/r/. l.fdq., iSDo, Xo. !). 2 plates. Togari 
A plant often (-ailed the Indian *’ MuilaTry,” or Tourari W«»od of Madras, dl.drh, dVood. 
hdrfundi, .siiramj}, nina, nuna, sira, maddi, nyah-ipii, etc. A sio.ill tree 4ir larLCe 
bush formerly widely cultivated throughinit India: Init \\ ithiii tlu' past teu v ears 
the industry has been entirely riime<i .iiid the cultivation pra^-t ii'aily abandoned. 

Cultivation . — The cultivation ot fiot'iutia has been discimtinued, or nearly so, Criltiva- 
sirice the introduction of aniline dyes. Ja many distriets where it \va> formerly tion. 
a prolitable industrv’, as in the Central Provinees an«l Bt'rar. it lias for several lutiuenoe of 
years been practically discontinued. A full account of the methorls of cultivation Auiluie. 
and position of the industry is jiiven in the Afjriraltn/al Ltdycr {l.c. 137-9). It is 
there stated that tlie crop was formerly very profitable. One <>i the most striking 
features was the circumstance that from a perennial tree, which may attain a 
lieight of 30 to 50 feet, a biennial field-cr<ip had been pnxluced that rarely production and 
exceeded a height of 2 feet, though it dowered and fruited freely. Biearaal. 

i The soil was prepared as for other crops. It was ploughed three tunes, cleared 

. of weeds, and sown in June. The seed was procured from previous field-crops Sowm-*. 

4 and put through a process of speend preparation. This vv.is tlie choti-al. and was Ch<>n~<il. 

the crop exclusively grown in certain localities, such as the Anjangaon neiglibour- 
hood. In other villages a crop known as moti-al was also grown, the seed for Moii-al. 

, which was obtained from trees which trrew near by, and not frtmi the previous 

field-stock. Tlie fruits were collected, piled in a heap till tliey turned black and the 
> pulp softened. This was accomplished in tliree or four days. After separating 

. the seeds by breaking tlie fruit on stones or by the motjra (mallet), the seedjs 

\ were piled together for fifteen days. To remove the reniamdcr (;f the pulp the 

seeds were placed in baskets and sunk in the river and finally spiv. id out to dry. 

About 40 lb. were drill-sown to the acre. The moti-al oftt-n lioweivd and fruited Sov-ens. 
tlie first year, and would continue to do s«> during the second or even third. At 
the village of Anjangaon, the choti-al (Top was \isu<illy gathered in the thud ve.ir 
and dug up somewhere in Xoveuiber to January. Sandy >oiU wen- hot -.uited, >,, 11 ... 
black soils being too hard for tlie roots to penetrate. The Anj.in'_i.n>u < ultivMlniv 
coiisidt'red th(.‘ three-year-old ciNip to bt* the be^xt ,\ttcr tla* ro'tts were dug up 
and separated from tiie stems, they were i-ut mt«» sni.ill pas <•-, spread out t<» dr\ . 
and in eight to twelve davs ware ready l'*r market. 4'lie nl iro^i was tojlowixl 
by cott«m, which in its turn was i*)IIowcd again bv al. 

Dye . — A full aceount of the Xativt» im'lhods of utilising the dyi* is given in Dye. 
the Dictionarii. The remler should also c«.nsult the Aijriealtnral Ltdijer {l.c. 

. 141-4), where it will be found an ai-eount of the jirocess m (Jondal, Kathiawar, 

has been cjuitributed by Mr. Al. J. Bharwada. A widespread opnimn prt*vails 
among Xatives that textiles dyed with al are protecteil against the (h'pretiations Vrut^' tiou from 
of white <ints; and if tins were so, it would lie a p<;w'erful argument in favour ^'fiiteAnts. 

I of Its extended u.s«', instead (*f it.s discont inuance, but the matter has never heeu 

I lentificaily confirmed. Some year.s ago the dye was th< in* uglily mv tvtigated by 

; Prof. Huninu-l and Mr. Perkin of the Yorkshire < 'ullege, LetsU. TIk'v fomnl that 

I th(' root does not dye in its original e<»nditi«Jii. hut that ♦ather the giuco-ide-. must Mtth.- i of 

I lir'.t be hydrnly-.ed of that certain at-nl suhst<tnces must he removed. 'I’lie former f'Jtin.’ 

i IS effect^sl by boiling witli acids or alkali", or hv fernu'ut.ition. The pr< of re- 

niov mg t he aculs ronsi.sts m w ashing the powd»*rcd root ihrta* tmi* s. two liours each 
; time, with w,iter. The la.st steeping may ot cupy twenty hours. J'he d\e-b.ith is 

; then ch.irgeil with the washed root and 1 .5 per et‘nt of its weiglit ot sodium ear- 

bonnte or 1 per et*iit. of chalk. Tlu' tt'inperatiire isgraduallv raist'd to tlie boiling- *- 
■ point and the erjours elearetl with boiling -oap solution. f^V. Forster. Pl Esr., 

\ i i8(», 41 ; Rnrnphius, Herb. And/., 174.3, m.. 1 . Hunttm, ^lorimla and Itn 

1 



HORSE-RADISH TREE 


MORUS 


ALBA 

Wliite Mulberry 


.Tavan 
lied Dje. 


L'S€8, As. Res.y 1795, iv., 35-44; Milburn. Or. Cowm.. 1813, i., 275: Bennett, 
Wanderings in X.-S, Wal€3,\etc., 1834. ii., 21'J ; Mason, l.c. ii., 422; Pharmacog. 
Jnd., 1891, ii., 226 ; Hnmmel and Perkin, Tnict. Prop. Ind. Dye Stuffs^ inJourn. 
Soc. Chem. Indnst., 1894, ; Al Dyeing in C. Prov., in Agri. Ledy., 1896, No. 22; 
also Joshi, ..4Z Dye^ 1897, No. 20 : Rus.-'eli, Monog. on Dyeing C. Prov., 1896, 3-8; 
Duncan, Lc. 36 ; Imp. Inst. Tech. Rcpts., 1903, 209-11.] 

M. umbeilata, unn . nuna, muhighudii, niaddi chekhe. A common climbing 
shrub of South India and the mountains of the Eastern peninsula through Assam 
to Burnia, Ceylon, and the Malay Peninsula ; ascending the liills to altitudes of 
4,000 feet. It yields the dye kno^\n as mang-kudu, winch is employed in Java 
to give the red sliades to batick calicoes. In Tiidia this dye is used only to a very 
small extent. [67. Hummel and Perkin, Col. and otfur Pnn. contained in Mang- 
kondu (contrib. from Cloth-workei's’ Res. Lab., Yorkshire College) ; Imp. Inst. 
Tech. Rept3.y 1903, 217-8, app.] 


D.E.P., 
V., 276 ^ 9 , 
Horse- 
radish. 


Gum. 


Ben Oil, 


Berfumery. 

Pot-Lcrb. 


D.E.P,, 

V., 279 - 84 . 
Mulberry. 


"Wliite. 


Fruit Editle. 


MORINGA PTERYGOSPERMA, ; FI Br. Ind., ii,, 

45; Talbot, List Trees, etc., 1902, 118-9; Gamble, Man. Ind. Timbs.. 
1902, 224-0 ; Duthie, FI. V pper Gang. Plain. 1903, 192-3 ; Cooke, FI. 
Pres. Bomb., 1903, i., 282 ; Morixge.e. The Horse-radish Tree, sajuna 
(or sajina), shdjnah, sunjna, munigha, miinga arak, saragvo, selcto, muna- 
gdeha jhdda, musing, murungai, ddndalon bin, etc. A tree wild in the Sub- 
Himalayan tracts from the Chenab to Oudh but very commonly cultivated 
near homesteads, especially in Bengal and Assam. 

It yields a Gum which is white when it exudes but turns gradually to a ma- 
hogany colour. It belongs to the tragacanth or hog-guin series, but ov^mig to its 
dark colour is of no European commercial vnliu*. Kroni the seeds a clear, limpid, 
almost colourless Oil is easily o.xtracted by presMirc. Both this oil and that 
from .V. aftti'ra. t/wss . are Ci^mmereially termed Ren Oil, and are highly valued 
as lubricants by watch-makers. The oil i.", however, but seldom made in India 
and does not form an article of export. Owing to its power of absorbing and 
retamiiur odours, it is fairly largely employ e<l by perfumers. The tree flowers in 
February and produces long, whiji-likc Ihgui^ m Mardi and April. Leaves, 
flowers, pods and even twigs are all cook*-d as pot-herl^s. The immature pod 
is used in making the drum-bti''k curry of Eun»pcans. The pod is also made 
into pickles, and the rc>ot has long been known a.s an etheient substitute lor 
horse-radish. [C/. Panlus .DginCa (.Adam.s, transh), iii., 65; The Bov:eT 
Manuscript {Hoemle. transl.), 1893-7, 84. 103. 108: Acosta, Tract, de las 
Drogas, 1578, 343 ; Milburn, Or. Ctnnm., 1813, ii.. 49i> : Buchanan-Haniilton, 
Stat. Acc. Dinaj., 1833, 158 ; Moodeeii Sheriff, Mat. Mtd. Mad.. 

Banerjei, Agri. Cuttack. 1893. 198; Dhargalkar. Treat, of Jaundice y-'dh 
Bark, Ind. Pharmacol., Sept. 1, 1890, 37-40 ; Waring, Baz. Med. Ind., lollO 
96-7 ; Dutt, Mat. Med. Hind,, 1900, 117-9.] 

MORUS, Linn. ; FI. Br. Ind., v., 491-3 ; Gamble, Man. Ind- 
Timbs., 1902, 634-6 ; Talbot, List Trees, etc., 1902, 324 ; Brain, Beng. BUris, 
1903, ii., 967-8 ; Brandis, Ind. Trees, 1906, 612 ; Urticace^e. A genus 
of trees or shrubs. Three species are said to be natives of India, of wmen 
the best known is Jf. indien. The economic information regarctog 
each species cannot be accurately separated, as all possess very snniiar 
properties. , 

M. alba, Unn : the White llulberry, tut. tul. chinni, satur, uppu in 

•small deciduous tree indigenous m Nc)rthorn and Western Asia ; „u]- 

Northem India and Trans-Indus country up to 11.000 feet. It is the 
berry u.sed for silk-produetion in the Panjab and Kashuur. The fruit is « 
and there are many varieties according to locality. It flowers fn cubic 

the fruit ripens in 5lay and June. The wood weighs from 38 to 56 lb. per 
foot (Ganible), and is employed for building, in making i'oats, furniture an 
cultural implements. [C/. Benthani, ifer. of Tur(jioni-T(jzzrtti, vn. 

.s’oe., 1855, ix., 170-1; Dodge, Un.ful Fibre Flunt.-' of the KorM. liJi- ‘ 
Hosie, Kept, on Frod. of Ssu'vh' uan, Chirui, 10u4, Xo, 5, 17, oO, 55. J 
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THE MULBEKKY^ 


MOSCHUS 


MOSCHIFERUS 

Musk-deer 


M. indica, Linn ; tut, nuniy chhoia fcimbuy mekrap, singtok^ karan, )0 kul, ainbor, 
kamhili-piich , hippal-nerali, posa, eti*. A motit'vate-sized <leciduou£5 tree of tiie 
Lower Hiincilaya and Siib-HiniaLiyari tract from Kashmir to Sikknn, ascendinjj; 
the hills to 7,000 feet : Shan lulls of Jhirimi at teet : culti\ated elsewhere 

in Northern India and the Xilgiris for purposes of sericulture. 

In the silk districts of India proper, the inulherry is reared on what i'-> 
called the hush system, not the tree system that pnwails. for the most part, m 
Europe. It i-an apparently he grown on any description <»f liigli and well-drained 
land, hut it is said to do better on loam than on stiff clay or on sandy soil. L)ee]> 
cultivation is absolutely necessary, aiul in s«uno parts of the country, as, for 
example, in Bogra m Eastern Beinral, where the mulberry is <ittempted on land 
annually inundated, the method prevails ol raising the land in rKlge?,. Soil is 
dug out from the sides and thrown on the top td the ridges, llie result being 
the formation of bands of land (upon whieh the mulberry is raised) 3 to 0 ti'et 
wide and 3 to 4 feet above the rice-growing mtervemivi strips. f'he follow- 
ing is the sj’stem pursued in the Banlwan ihstrict ol Bengal, which ma\ be 
accepted as representative of that w’hich pretails through the ehiet districts 
of Indian mulberry silk-production. Wlitai the rains are over, the land is iliig 
to a depth of about IS inches, from September la to November Id. Tlie held 
is then ploughed twice, levolleil and well watered. Propagation takes place 
from November 15 to December Id, and is ma<le liy cuttings set in holes is 
inches apart, each hole being 18 indies in diauauer and 0 inches deep. When 
an exhausted crop is cut down, tlie plants are divnUnl into pieces h inches long, 
the tops and all thm, dry stems being repM ted. The cuttings are then tied 
into bundles. A pit is excavated near a tank, and rlie bundles oi cuttings are 
sunk in mud at the bottom, to tlie (h*pth of a tew inches. They are kept in tlmt 
condition for alxuit a month, and w<itere<l till tin* buds liave put forth shottts 
about 2 inches long. When this happens, ilicy <u’e taken out of the mud, planted 
horizontally in the heUls, as abo\o <lc'-« ribcd, one to three m each hole, covered 
with earth, and watered once a wi^ek till they take root. When the plants an* 
about a cubit high, tlie whole lieid is tlooded. but when tliey are 2 to 3 cubits 
high, irrigation is necessary only once e\ery l.l or 2 months. In February- 
March the plants are lit for icaf-phi< kiULT. --^fter tlie 5lay phukmg the held 
should be hoed, and at the en<l of .lime an<l beginning of .July weeds should b** 
sniothereil by turning up the soil. Before the commencement of leat-phicking 
in the second year, the field is top-dressed with pond miul, about 4UU inaiimN 
per higha. The plants are tlins treato<l once every 3 yt.ars and are kept 
up for 10 or 12 years, when tlu'v an* cut down to the ground. B\ hoj mg and 
nianurmg, however, new plants spring from tlie stooB, and ihese ma\ be kept 
growing for a further period of 5 \ears, when a new li(*ld la re^^aided a< 
necessary. 

The fruit is edible, and emplo\ed m ICa-Umir m the di«.n}l.ition of npiru , 
fruit, bark and root are all me<li« mal. 4'he wood is \or\. Kinular to th<it oi 
-wr, ftHm, and is used in A-isam for boat o.u*' and turmruie. Stem u t-nlit.ns th.ii 
he foun<l a saddle made of mun»err\-wo *il m ruins v-xpiorecl [>\ lum m Khotan, 
of the third century (see Paper, p. Nb3). b. Marro Pitht, Tr(u:A» (ed. Yule), i., .37b' ; 
Biichanan-Haimltun, Stat. JJ/mii., IS.33. 210 A; lloxburgli, lit pts. on 

k'ultiration in Mannf, ( 'otton- Ran- etc.. E.l.C. (ed. l,s:ir*), bO ct sfip ; aBo 
allii-h, 13(_) it srq. ; Kfiu Bulk. ISSO, 27 ; L.iwrerice. Valltg o/ Kashmir. lS!t5, 
82 ; Ind. For.. Aug. 180,“), xxi., 2S7-0 : Max and Bertha Ferrars, Bunna, I'.HMh ‘.*0 ; 
Woodrow, (rard. in lad., Ih03, 7 h ; Firminger. Man. Rnnl. In<l. (ed. Cameron). 

211 : Butler, Mulh rnj Disrasi’ in ivns/zmfr, in Agn. Journ. Ind., llMi,. 
h., pt, 1 ., f)7-8 ; Stein, Anci^^nt Khotan, 1U07, I3b, 332.] 
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MOSCHUS MOSCHIFERUS, l.hiii. : Blanfonl, Fn. Br. D.E.P.. 

(Mammalia). 552-3 ; Ceevid.*. Tha Musk-deer, ka'^'tura. rnu-^/ik, raos, 58-62. 
nus, la-laica. rtb-jn. hena. ninssuck-nahit. etr. Musk- 

scilitary aniina]. iimro than two lioino .eliloin foutnl toothhor. It {[iniiu iits 
Wooded slopes, often \ ery steep. K aetiw and ''Ure-f’ >otod and pn-- 

grer.«.es by a .senes of bound.s. [s b\ no me, ms shv, wliere it h<i' not been muelt 
hunted. Is <if nocturnal habit ami iiut iiuu h larger than ,t -reyhound. Of, ill 
ruminants it is reported to oat the least, ami although no ••nnn.‘«-tion ^aii i>e 
traied between the nature of the f.'od and tlie prodiu ijon i.i mu^k, those 
reared in forest-clad mofintaiii'' aie l>etter tliaii tho~o met with in open 

7.8.5 5** 



MUSA 

Plantain 

Distribution. 


I .,lh. 

Yieia. 

I't 


Trile 

C^naUtiPS. 


(.ram 


Tnulo. 


Torpiiiin. 


•'ul> titut^-s. 


i'-p.p., 

V., 290-307. 
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THE MUSK-DEER 


reeky coumry. Oecurs «»n the Himalaya west to Oilgit and east to Sikkim, 
u-^ually at altinnU^ <>t to 12,000 feet, and is also met with in Tibet and 

Central Asia as far a^^ SiU‘ria. The rutting •reason is in January, the period of 
gesratioii ab''ait days, a single VDimg one being usually produced. 

.M’i^k 1 -^ tiii^ runteiits <»f tho abdouumd gland — the prasputial follicle. Within 
.1 '•'uri’ti' *n that lM(»ks like ee.iiiuiated blood, has a greasy touch and a strong 
peie iiMtiii,r 'idour. It i-' only develo[)ed iii the rutting -reason, and as sold is a 
iuxi’ji. "'HI j)i)Sxe-.-,»-*d of ih«‘ u'fii-kmiwn odour. An ounce is about the 

a\ “I. IK*' ]>r()duee «»f «*ne animal. < and pure potls fetch from Rs. 10 to Rs. 15 
aei .raniK t" M7e. but they art' «)ften imu-h adulterated with blood and other 
m I’^'Tiai. Mu'^k-deer are Glared or Mujt to Sf*eure tlie “ musk*pods,” but the 
}]e»>li 1 - 5, ml to be Well-flavoured .nnl not at all tainted, as might have been ex- 
])erted. With the peneliMtiiiK: odour of the musk. The m.iles smell of it, but the 
no\er do ■^o. 

There are ree«»gmsetl m tr.ide three ehiof grado'^. viz., (1) the Cabardien or 
Russian musk : f2) A-^-'am musk (whieh in<-'lndL*s all grades of Indian musk) ; 
and ( J) Tonquin or t'inne^o Husk. Tlie A-^'-am and Tibetan musks reach Europe 
ci>i baleutta. When dneil within tin* folhele. it bears the name of “ Musk-pods’’; 
w la'll scraped out and sold m granular form it is I’ailed "■ Gram Musk.” It is 
sluppe'l m bjiKS eu**io's»Ml m woinleii or tm-liue<t rhosts that contain about 200 
pods, la the Uivtionar'i will f>e found an interesting note on the Bashahr Musk, 
I ' 'ntribured by Mr. (1. < b -Miuilven. Tim Him.ilnyan Musk has been known from 
am i*'ut times .in*i Jxiber m l.>Id refer.-« to it, but within the past decade or so 
tlu* d'uaaud f'.r tiio Indian urtiele seems to have been deelimng. 

Tlie t'dl'iwing werothe (*\p'»rt.-s to foreign countries : — In 1?S99-1000, 611 oz.. 
\ulue*i at Rs, ll,‘.H>o; in liMMi-R i)47 oz., valueil at Rs. 1S.S73 ; in 1001-2,309 
t \ alu*‘d at K-. 13. 32'* , m lhu2 -3, 44- oz., valued at lls 1.300 ; in 1903-4, 53 oz., 
^ alued at Rs. 2.l2o : m lOol- ri. experts nil. in lObJ-fk 223 oz., valued at Rs. 
Il.tsn, and lu tl-.s n/.. valued at Rs. 14,oUtt. Capital (Oct. 20, 1904) 

Ki e^ <iu iii't I ui'tive a<-eoiint of the trallie m tins .substauee and exhibits the 
oiIu-m 1 -^ran^tH-^ of mt') Jiengui ir m Tibet and l.Oiutan for 16 years 

] nor To th.tt date. Tb*' lOiut.in bad preservR’d a mean valuation of Rs. 15,000, 
while the TTltetan liad liuetiiated fr«>m a valuation of Rs. 3,343 to Rs. 1,27,144. 
"Tilt* otiK ial valu.ition .*f tie* Tibetan inu'^k last vearwas Ks. 40 per oz. and 
tliat of Hhutan Rs. 32. TTie prie<' *>f the Tonijiun Iuu^k in England has been m 
IukU (IS ] an o/. and low as 4.7.9. Ten years ago the price was froni 90s. w 
the oz. The laler^t (juotations m the Lemdon market for genuine 
nawk of good ({iiabtv i.s 72?. to 7o5. per ounce.” \Cf. Marco 

T;Yn>/,9 fed. Yuh-), u\ 33; Jhd^er, Mf rnoirs (Leyden and Erskine, transl.), 
313 ; Barbosa. Coa.'tis E. Afnra and Slalahar (ed. Hakl. Soc.), 186-7; 

E. hid., 10.33 (cd. 1777), 100 : Tavernier, Travels (Ball, transl.), ii., 143- > 
238-00; Linschoten, Vop. E. Jnd. (ed. Hakl. Soc.), ii., 94-5; Pyrard, Uy. 
hid.. UiOl (ed. Hakl. Soc. j, li.. 3.30 : Fryer, New Acc. E. hid. ottdPers.. 

FL. ib'/n., Z ; Birdwood and Fc.ster. E.I.C. First Letter Book, 131, 235, -61, - » 
42n. otu. ; Milbum. Or. f 'omni., ii,. .313-4 ; As. lies., 1832, xvii., 15 ; 

Knnidorn of Nepaul. 131 : Hotlmeister, Travels Cont. Ind. (Engl, transl.), — » 
Rr*udt. and Rntzeb., Med. ZooL, 1820, i.. 41-5, t. 7 ; Paulus Aigineta (Adam^ 
(’•unment-), 1^47, in., t(>s-70 ; Roi kbill. d/o/iyo/fa and Tibet, 7] ; lordeniuy, 
hi od. (. '(jlon. d'Ong. *1 niniah . 1 1M),3, 3*12- 3 ; Fulton, Notes on MamynaUa of ? » 

in Jonrn. Tiomh. Nat. lln-’t. Soc.. 1003, xiv., 760 ; Waddell, Lhasa and Its Mys ert , 
100.7, 4s;kJ ' 4-11- 

Musk Substitutes. — Tlie tomi “ Musk " is in eornniun usage applied m 
[Mumd iiamrs to a number of prodm-ts of both animal and vegetable 
nos^f''...;^,! > 'r loss of tlie M'lait ot the true perfume. Amongst 

iMi-ntioni'd th*- iMii.-ik-rat (or shrew); the musk-plmit ( *******i-^g(^ is 
and tlie A tn- 1 n*t ot imlia ( nihist'tt'* theftnoHvhuM). The last men i •_ 
thi' ftnly .subr^iitute that has so far attrin-tisl serious attention, but t le 
meiits m its euitiv.itiun on a eommorcial seale cannot be regarded as 
[>roved suet fSsiid. 

Rheede, Hort. iC, 
(50: Hughes, 

Kurz, 


MUSA, IJiin. ; FI. Br. IniL, vi., -OK 
17, tt. 12-1 : Riunphiu-., Herh. Amh.. v., 130, t. 


Btifbii'Jos, 1730, L'Sl. t. K) ; Roxburgh, (.'uronunnld PI-, t- Kg- 

Jll’ll'll. . IfjTK-Uort. *Soc. lSf)7, xiv., 295-301 ; n.s. “ ’ 





MUSA 

THE SPECIES OF BANANA sapientum 

Banana 

Baker, .4nn. Bot., 1893, vii., 189-222 ; Kew Bull, 1894, 229-314; Gamble, 

Man. Ind. Timhs., 1902, 723 ; Prain, Beng. Plants, 1903, ii,. 1050; 

Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 204-9 ; Seiiumanu iti 
Eiigler, Pflanzenr., iv. (45), 13-28 ; St’iTA>iiNE.i3. 

A genus of tree-like herbs with thick stems largelv compiled of tlie 
convolute leaf-sheaths. It contains some 40 species, several of whb'li 
are often considered as mere cultivated varieties. 


M. sapientum, Linn.; The Banana, kGa, kacli-kuhi, kantali-kda, inuz. 
vazhaip, pazha)n, anati, arid, hale, vasha, ya kJiaing. etc. A perennial herb, 

8 to 15 feet in height, indigenous in the hills of Bihar, the Eastern Himalaya 

and the Tnountains of Assam. Manipur and Burma, ascending to 4,000 

feet ; cultivated throughout India and the tropics. Bv some writers the 

Plantain is considered a distinct species, and placed under the name pianuin tarsus 

JI. paradisiarff, but by most authorities it is simply a cultivated variety 

of M, sffpietitinn. According to Scliumann, both should be placed 

under M. paradishtva. 

J. G. Baker, in the Flora of British India, gives tea different forms Cultivated 
of this plant. The more important of these from the Indian standpoint Forms, 
are : — 


M. Dacca, Hoian . Prod. Monog. Scit., 1802, 41. Distinguished by the 
pale green leaves and stem, white pruinose below, the petiole having a broad 
red border and the fruit being pale yellow. Cameron adds that the tip and stout 
stalk reinain of a bright green, while the fruit is still firm on the bunch when fully 
ripe. Cameron also suggests that this is the Daccce or Daccce-Martahan; 
is doubtless the dhakkai described by Liotard as abundant in Eastern Bengal. 

M. Champa, Hurt Stem and mid-nb of the leaf rod, fruit pale straw- 
coloured, about G inches long. Cameron makes two forms. These are the 
Champa — the finest of all the plantains, but not fit to be eaten till it con be 
removed from the bunch without the slightest effort : and the Chini-Champa, 
which differs only from tlio preceding in being much smaller (in fact, not much 
larger than the thumb). These two are the plantains most generally seen in 
Calcutta. 

M. sikkimensis, Kurz. A wild form. 

M. paradisiaca, Unn Fruit large, long and firm — the field plant of India gener- 
ally; is eaten only after having been cooked. This is the plantain of Cameron, 
Mhile yt. niitwa and -V. Chumpa above, with the Bombay red fruit bolow, wmild 
be the Bananas of India. Under this form should be included the and 
kach-kela, the large coarse fruits eaten by the poorer classes tliroughout India. 

M. corniculata {Rumphius), Kurz. a form closely resemhimg .»/. and 

its representative to a large extent in Western and Southern India. 

M. textilis, (see below). 

M. arakanensis, Riplty. In the Flora of British India this is siniy>iy inen- 
titmed a.s a fibre-yielding form, but Capt. Ripley sent to the Agri. -Horticultural 
Society of India (in 1857) 19 forms of Arakan plantains, each jiusses'^inir special 
properties of its o\^ti, some having re<l, others pale yellow, and still others <liill 
white fruits. The one which he specially tlesignatod v. yields, 

he says, both a fine fruit and a useful fibre. One of the-^e Arakau plud.viiis — 
the Royal Plantain— he fiu’ther observes, bears fruits 15 inches long. Themo-jt 
I’haracteribtic plantain of Burma much resembles the Bombay red plant un, 
which Cameron calls : — 

M. rubra, Firmmger (non Wall > . Baker, Ann. Bot., Vli., 221 : 

‘*r Red Plantain. This is a remarkably tine fruit; in favour niid b'lttorv con- 
ystenev recalls the Dacca plantain. The plant is unmistakable at a ..-lueo. as 
It has the stem and leaf-stalks and mid -ribs of a dull red colour, as al-o rh>* ilow t.Ts. 
I'he fruit is about 7 inches hmg and rather thin, is at first of a very <l;irk ivil 
Colour, hut ripens into a yellowish red. Thouirh ni»t very comiuuri in India 
a whole, it is the characteristic better-class plantain of Boruhay. e the 

plantains of ('alr-utta and Bombay .ire widely different, both in appear mi e and 
flavour. 
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History. — Tiiu iiaiue “ JJanaiui '* is \ery seldimi used by the English in India, 
thougli It is universal in the fruit-shops of En^laiiti. In India all kinds are indis- 
oriminateiy called plantains. But neither name would appear to be originallv 
Indian. The plant gi-e\viu Palestine hef<)ro the (.'rusades. Garcia de Orta, 1563 
{ColL, xxii.), says the word eaine fr*»ni (fUinea. and that the Arabs call ‘‘these 
lig-^ " -Mu-'U " or “ Ainiisa/’ names whn h nf i-ourse come frojii the Sanskrit 

■iuncJia. The origin (d tiie name Plantain " is ])erhaps even more obscure. In 
it 1-5 >aid that aetording to O'lieilo 'it or rather platano 

appears to }ia\e inM^n the name under which the fruit was lirst carried to 
tlic W. Indie-^ ’ But ac'-t.rdiiiG: to <)\ie4lo tht* [ilant was improperly so 
eailt'd, as It was quite aimtlier tiling troui liu^ platfiriffa described by Pliny. 
l‘.iarly me<ha.‘vai tr.»\ell»*rs Lrenerally eali the fruit either "Fig of Paradise'’ 
or “ Fig of India,” and in the West Iiulies to-day the common small plantains 
are called fiirs. Idiron Jhirfxt'fo't, Id.*!!. SO 2) is perhaps the first author 

who attempted to deseiibe and liirure the two plant--, culling them by the names 
of banana and plantain. [CV. Joret, Lts PI. dans L'Antiq., etc.. 1904. ii., 301-2.] 
Cultivation . — The plaiitaiu cultivated vei’v nearly throughout India, 

except in the extreme north-west and from .sea-level up to 5,000 or 6,000 
feet in altitude. In emtain hn-alities large gardens (of many acres) are 
planted almost exelusivelv with the Iruit, and the produce is .systematically 
scut to Caleutta, Homhav and other large towns. More frequently it is 
eullivated meridv in jiimdl parodies around tin* homesteads and for home 
con-)Umpti(m. Througlnuit tli^* plains of India the plantain is extensively 
produced. esp(*eially along the banks of rivers, canals and tanks. Many 
distinct races cxi-'t and thrse mav be grouped under tvo heads, those 
grown for their ripe ami rhose for tiicir hiilf-ripo fruits ; the latter 
bi'ini! usi'il ;is iirci'ii v.'”<’tal>lt'.s. Tin- vouctable loniis are known by the 
iroiicral nanit' ol /oo A-/,. /./ an<l .in- nii'-i-il on ini’orior Innils as field crops. 
Tlif Iniit lonii-; ri‘i|uiii. niorn I'an-liil i iilti vatioii and on Harden soils. Each- 
kehi plant. iin.^ will er,,w on ainio.'l anv .-.oil e.M ept stiff clay and barren 
.sand. i)UT liotli tii-ld and Harden varieties do bi'St on now Iv raised earth, as, 
for example, on endiankmenis. On layini; out a Harden it is customary to 
excavate a tank and to plant as a lir.st c rop, on the new soil spread on the 
surface around, a ijuantity of plautain.s. . 

Propagation is entirely by rooted rutting.s or portions secured from ot 
stools. These mav bo c.lepo.sited in holes made within fields of standing mw 
paddy, Irichu {('ohnasia iitiqiiorii m), htynn [Sot<uii(ni 
or turmeric (Ciifriinid ftnif/ti). The pits or holes are ordinarily 12 to 15 ee 
apart and the traii.splantiiiH ifs usuailv made in the rainy season (beginning 
ol -lune to end of Julv). The pits .should be about a cubit deep and ntg'y 
with ( ow-duiiH. When the sec oudarv crop i.s off the held (April g 
.June 1-3 1 the ground is ploughcal two or three times. The plantains e.^ni 
to bcair fruit one year after setting, and the Hrouiid is then usually 
to the plantain c rop alone. When a sulFic-ic-nt hunc-h of fruit has se , 
pendc-nt extremitv of the iuHorc-seence-, with its rc inalniug flowers am lon^ 
spiieuous bracts, should be cut away, .so that all the available nouns 
may go to the formation of fruit. No clump should at one time ' 
iciccrc' than thre-c* suckers at the base-. Extra suekeus that appear mus 
removed in June or July aiicl traiisplaiitc-d into fresh ground. " ^ | 
biiiic h of fruir has ripc-m-d and been c ut off, the stem should he secin 
the base, .so as to make room foi the otlier triuting stems of the stoo . 
c o~l of c-ultivatiiig HHJ tree.s has hec-n c-stiniatccl at Bs. 12 
li'oin JOIJ to 600 biinchc-s cef fruit mav he obtained, winch fete. i 
Ks. 130 per acre- per aiiiium. .hieliy 

( >t the Madras Presidency it i.s staled that plantains arc giowu e 
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I’l.ANTAfN KIHUH sapientum 

Cultivation 

on wot lands, d'he land is thoi'ouglily plou<;h('(l and the shoots planted 
ill pits, almost auv month, but more espceially during the monsoons. 

Cameron (For. Trees Mtjsore. and Coorrj, etc., .323) suggests that planting 
should be made everv two months so as to keep up a sueeession of fruiting. 

Irrigation is effected by flooding the soil, and after the water has soaked in rioodinL;. 
for a dav, the superfluous water is run off through drains. The land is 
then hoed once a month, and three months after planting a .surface ilrt-ssing Duration, 
is given of wild indigo and dung. Hoeing is stopped as soon as the flowers 
appear, hut begins again after gathering the crop. The plants last three 
to four rears. 

Food and Fodder. -Plantains, after mangoes, are the eomnionest :uid Food, 
most highly prized of all Indian FuriT.s, while the coar.ser kinds constitute 
one of the staple articles of diet in manv parts of India and the Alalav 
Peiiinsnla. being mostly cooked before being eaten. It has been 
proved that the produce Irom one acre will sujiport a much greater v.Uuc. 
miinher of people than a similar area under auv other crop, and the im- 
meiise yield may be pro.served for an indeflnite period by drying the fruit 
and preparing meal from it. Plantain meal is made by stripping off Mo<i. 
the husk, slicing the core, drying it in the sun and then reducing it 
to a powfler and finally sitting. It is calculated that the fresh core 
will give 40 jier cent, of meal, and that an acre of average ijuality will 
Held over a ton. [C/. Bhaduri, Itept. Labor. Ind. Mas. (Indust. Sec.), 

1902-3, 26.] 

In the Keic Bulletin of lfl94 will he found a complete review of the 
available information regariling the production and trade in the bananas 
and plantains of the world. The rocent demand has given tin? West Indies Woat inaics. 
a new and profitable industry. There seeius no very good reason why 
India should not participate in the supply ol the finer bananas. 

Besides the fruit, other parts of the plant are used as food. The flower- Flowers, e*Wc. 
heads of many kinds are cooked, generally in currie.s, and the iimer portion 
of the stem, called tlwr. is also edible. The shoots and tops of vouug phuit.s 
are oceasionallv used as a vegetable, and are given as fodder to sheep and i,,.iaor. 
cattle. The outer sheaths are vahierl as elepliant-fodder. and the root- 
stock IS said to be given to eatfie to iiierea.-e the cpiannty of milk. ft'/. 

J’ept. Labor. Ind. Mn.s'.. 21 .] 

Industrial Uses . — For long the Fllinnof the jihiiiraiu has been used bv Fibre, 
the Natives of India for cordage purpo.'.i's. mats and coarse paper. It earl v 
attracted attention from the fact that it so eloselv resembleil Slaiiila hemp, 

(the product of .If. fr.rti/i.s). though it is not .so .strong as the latter and 
'•an never hope to compete with it in the Furopean markets. The special 
Arakan form might, however, prove a useful suh.'-titute for the true Manila 
hemp, and is worthv of special attention. (Moreover, vast numbers of the 
common plantain stems are available for extraction of the fibre, and as at 
present these are simply thrown awav. efforbs have been made in rei cut 
voars to emourage the extraction of the fibre as an ailditional soun e of 
I'rotit. The rapidlv increasing demand for cheap string to he used as i i.i.ic 
hinders ” .shouhl render this suggestion of interest to lioththe i ultiwitois 
of thi' fruit anil rlie cordage maiinfai-turers. The .subject of tin' wild sjieeics 
of Mk.sii as sources of fibre has arou.-ed some attention, and it ■-eems 
possible that this idea iiiav come to be of value, espei-ially in some portions 
of Burma. The chief difhenlry in the utilisation of plantain stems as 
sources of fibre or as paper materials is the expense of > olleefing ami carting 
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to the faeton-. Protitahle results arc only likely to he attained with large 
plantations. 

In AIedicixe. tlie unripe fruit i.s considered cooling and astringent. 
The vonng leaves are used as a dressing for blisters, burns, etc. The root 
and stern are reputed to be tome, anti.scorbiitic and useful in blood dis- 
orders and venereal di.sease. 

[ty. JJaEcr. d/camdrf, l.tlO (Leyden niid Kr.-^kine, transl.). .324 ; .tcosta, 
'f’lii'l. di las Dro'jns, 1578, 7.‘L7 ; Pri>s|ii'r .tlpinu-, De PL .Egt/pti., 1592, 33; 
l.iii-cls'ten. I'o.y. A’, lii't., LUi.S (ed. Hnki. Soc.), ii., 40; Pyrard, Voy. E. Ind. 
(ed. Hokl, Soe.), 1(301, jj , 3(1-4, etc. ; j’is*>. /t. dto/. Bras , I()49, 7-r ; Terry, lor/. 
/;. Ihd.. 1(;.5.) (I'-l. 1777J, Id; Hoyiii, I'l. Sill., Kk'rCi, 13.; Uam\eMo._Trateli, 
111 (tlf.iriu.s, Mn.iioiy, rtc., I(i(12. l.'!S ; Herbert, Trnvcis. 1677, 333; 

Miintiiiy. Phgfii'irnphifi Piiriosii, I(>9(!-17n2, 2. IT. 4, .» ; Labaf, iSouv. lor/, (tax 
f.tiri ,h LAhiiriqni. 1724. (it. 4, 210; (Musa Eiis'tt) Briiec. Trarehin Africa. 
170((. 3t'- 41 , Itneli.inan'Hariiilton, Stai. Acr. iJino]., 1833, 100-1: Paalus 

.Kgineta (.Vdaiov, ( 'oninjent. ), 1847. Hi., 40.3 -0 : Royle. Fibrous PI. /ad,, 185.3, 
cd' 00 ; .\sa (h-.iy. .sv. Papirs, i., 1,880, .344; Sen, Rept. Agri. Stat. Dacca, ISSO, 
30 -40; XiehoiJs, Textbook Trap. Agri., 181(2, 1.30; Banerjei. Agri. CtiUaxk, 1803, 
110; P}iririua''og. Inti., 1803, iii., 4*43-0 ; Cox. Alan. A,. Arcot, 1895, i., 266-1 , 
nunr.an. Alotma Dges arid Pyrin/i in .-ts.sam, 1806, 36 ; Dodge, L seful Fibre Plants 
III the IViir/d, 1807.24.3-7 : K"r linll.. lK0.S(adil. ser. ii.), 07-10.3 ; Woodrow, Card. 
hi Ind., 1800, 48.3-6, 4x9; Foreman. Philippine Islands, 1800, 323-6: Jnd. 
Frir., Feb. 1900. xxvi., 00; Wukerji, Handbook Ind. Agri., 1901, 334-5; pasu 
Cult, of l‘l. Ill .Issain I'allrg. Agri. Dept. Assrina Bull.. 1901, No. / ; ' 

Bull., *1901, ii,, No. 4, 26;3-70. ioo4, v.. No. 1, .33-61 : 1905. vi„ No. 2, 99-103: 
Venojitrarnan Aivnr, Plant Fibre Indnst . 1002; I’roudlock. ilachincs jor^ 
F.rtrrirt. at PI. Fibre, in Iji /d. Land Rie. rind Agri. Mad. Bull., 1902, ii., ' ’ 
Ind. Agrist., Min li JOnC, xxvi.. 140-2 ; Drioberg. Banana-flour, in Trap. Agnst-, 
lOO('). xxvi,, 140 2.) 


M. textilis, .VtV; FI. Ih. lnd..y\.. 2f;;4 ; .Manila Hemp. Anativeof 
the I’liilippinc I.sland.s and e.vjierimentallv cultivated in India _ 
('■.peciallv in the .Vndanian Islands and in the .Arakan hills. B} ® 
Native.s of the Philippines both plant and fibre are called Ahaca. 

It IS saul that the plant tlirives boat on soils largely composed of eca> 
muttor. Hilly land, about 200 t*) aOo feet elevation, is considere 
sdifable than low-Iying land. The Manila lieinp plantations 
there is a rich volcanic soil and where the climate is hot and hmnid wit ^ . 
rainfall. Plantations are usually established by means of suckers put . 
about 3 feet hiijh and placed 8 to 9 feet apart. The land is cleaned ^ 
a \'ear and the first crop is reaped at the end of the second year after P , 
though a full crop is not obtained till the fourth year. The stems i 3 
be treated for fibre just before the trees begin to flower, when they are cyi 
font from the ground and the leaves removed. Each stem is then ® 
its component layers (or leaf-^heaths). In other words, each leaf-shea j 
c-m lerijrthwise into three strips about 3 inches wide. The outer 
rv/nfam ,i coor-er and stronger filire than the inner, while the fibre irom 
mid* lie is of a fine sjlkv texture. ^ wween a 

In prepariuLr the til>re. each strip is taken by hand and drawn 
>)hmf knife and a snayith board attached to a light franie. m bales 

watery partieb's anrl pulp The fibre is then dried in the stm ana ^ .-iiid 

fcT shipiiiont. Tiio rhief characteristics of the fibre are its waste 

extrome hghfne-^''. Hence it is erniuently .suited for rnpe-makmg. 
n arenals .nui worn-out rope.s afford the rnuch-pri/ed Manila-paper. , ^ 
portanee of rlie yfanila fibre in the c<mm\erce of the world ma> 


from tile fact that m official stati::'tics it is stated the annual fn akoat 

rlo^c on J.nOff.ooff bale^, which go to theCniled Statc'i and k.reat p| m py^e and 

Kjual [T' ‘portions. fn the trade returns of Great Britain, the ^ 

La'irono Idand-. are shown to ha\e supplied hemp on an w is stared 

o\er fcri'', A’ahied at fully If millions of pounds sterhne. ^^4 to 

thu' Marula rules the luurket of white fibres and that It has rang^t 
£od a ft>n. the average price being from £25 to £30 a ton. «TV*onV.aldk 

Ko\ k\ he. 04-9; Mason, Burmo cipd Its Peoph (ed. 
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MYRISTICA 

THE NUTMEG TREE fragrans 

■■ Nutmeg and Macj 

ii., 204 : Keio Bull., 1887, 1-3 : 1895, 208 ; 1808, 15-H ; Morris, Cantor Li.rt. 
in Journ. Sor. Arts, Oct. 180,5, 012 ; Dodge. T^seiul Fibre Plants of the Worlf, 

1897, 248; Woodrow, Gani. in livl., 1890, 480 ; Reinery. U Abaca an.e Philip- 
pines, Bull. Econ. U Indo-Chine, .July 1003, vi, (n.s.) : Philippine Bureau of 
Agri. Farmer’s Bull., 1904, Xo. 12, 9-29: Repts. on Admin. Andaman and 
Nicobar Islands ; Hnnausek, Micro. Tech. Prmh (Wiiitou anil Barber, traii^l.), 

1907, 94- Ii], 


MYRISTICA, lAun. : FI. Br. Iwl., v., T02 -11 : Kiiij;, in .1/ni. 
Roy. Bot. (lanl. Calc., 1891, iii., pt. 3; (lainble. Man. hid. Tinih^:., 1902, 
564-7 ; Prain, Bentj. Plants, 1902. ii., 894-5 ; Hoopoi, Aijri. Lrihi., 1907, 
No. .3 ; MYRISTK'ArE.T,. A geiiu.8 of evergrooii aromatic trees. .Vccoriline 
to Sir George King, 22 species are imligenous to India and one cultivateil. 

M. canaries, Bec/d : Talbot, List Trees, etc., l(.r> ; riamlilc, ^[an. fud. . 

550; the piwli. This is discussed by Hooper (Rfpt. Labor. In<J. Mas. (Indust. 
Sec.), 190()-7, 0) under tho name piwdi-kai. Tht' si*etU an' iii.ide into i audios 
and they contain half their weiaht of fat, which indts at 59'^ C'. It saponihos with 
great facility, yielding 92 per cent, nf crystalime aculs, melting at 41' I'lic l.U 
consists largely of imji-isticin In another report {l.c. 1903-4, 31) Hooper n-fers 
to the juiee of w. ffihhosa. Hook . f & T . \\ hi<*h he tioscribos as the A-'' am 

nutmeg. The ferment of the flui<l he speak of us restMobling that of kmo. 

M. malabarica, iamk. : kdnagi^ shoht jiathh i. \ largo trtX' of the we'^lern 

coast from the Konkan southwards in e\ergreen forests, hike the previous 
species, the seed yields a yellowish oil when brui-e<l <»r boiled. It i^ used 
medicinally and for illumination (Hooper, he., 1909-7, 9). The fruit appears 
to have been used for adulterating the nutmegs and luaco of v. jvaqtutnH. 
The wood is modoratelv hard and used in building, [f'/. Pharmacon. Ind., 1.''93. 
iii., 197.] 

M. fragrans, Houtt , Xiitmeg, and Mace : jaiphal (nutmeg), iaii. iatri (mace). A 
bushy, evergreen tree, nati\ e of tlie ^loluccas. Cultivated in India but not to 
a great extent. It has succeeded best at the Bot<uuc Garden of Barliyar. in tho 
Conoor Valley at the eastern side of the Xilgiri hills. The fruit yields the valu- 
able spices “nutmeg’’ and ”‘niace.” the former l)emg the hard rmninaicd .d- 
bumen and the latter the aril {lavan<ja, see p. 313). 

Cultivation , — According to Xicholls {Textbook Trop. Aijr>\. 1S92. ITS- M). tlio 
best Soil for tlie nutmeg-tree is a deep, rich loam, with good drainage. Jr uill 
not thrive on sandy soils, and stagnant water about tlie root.'^ soon kilU n 'J’lie 
climate inu«t be hot and moist with an annual rainfall of CO to 70 mchc''. i'iant'^ 
are raised from fresh seeds, sotvn in nursery beds, sheltered from sun and wind. 
They require to be watered every day in drv wcatln-r. When 2 to 3 feet high 
they are transplanted at distances of 25 to 30 feet apart. The v<«img tree.^ mu-t 
be shaded and well watered, and the land constantly w ceded. Should dry w eatlu-r 
come, the ground around the steins is iinprovtMl by being mulched with -tr.wv, 
leaves or stable litter. All panusitic or epipyhtie plants on stem or brancli^'s 
should be at once removed. When the tree-s flower the sexes must be determined 
and about one male left to every eight or ton females. The males .should be i.n 
the windward side, so that pollen maybe carried to the female plants. Tlie trees 
commence to bear about the seventh year, and the produce increases till about 
the fifteenth. 

Manufactures . — The fruit is picked up every morning after it has fallen fr-»m 
the tree. From 1,500 to 2,000 nuts should be obtained from each tree in full 
bearing. The mace is stripped off and the nuts dried in sheds in trays raided 
above smouldering fires. MTien dry the shells are broken with mallet.^, ami tlie 
nuts rubbed with lime to prevent attack from worms and then packed in tight 
cases for export. The mace, after being stripped off. is spread on mat-i nr tr-iys 
to dry, when it turns yellowish brown and becomes tlie mace nf cnmi’ mx-o. 

Oil . — Xutmeg yields an e.«isential and a fixed oil. wluie n ,m-- aU, , .. n- 
tains a peculiar essential oil. The fixed Oir., “nutiiag butter,*' i- ni-t utud by 
expression, the powdered nuts being ‘^teamed ami pres->e<l while hot. It oi -ur-^ 
in blocks of a yellow colour. The essential oil is obtained by 'Ustiiiatinn. ;ina is 
white in colour, with the odour of nutmeg. The essential oils of b<<th uutn.ng 
and mace are largely used in perfumery. 
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In Medicine, nutrneu is an aromatic stimulant, carminative, and in large 
doses narcotic. Tlie \videsj>reacl use ot” both nutmeg; and mace in European 
cookery is well knowm. 

Trade. — As re 2 :ards trade, the Exports of Indian merchandise for the six years 
1001-7 were as follows: — In 1001-2, 170 lb., valued at Rs. 100; in 1902-3, 
.5.287 lb., valued at Ks. 2,083; in 1003-4. 2.500 lb., valued at Rs. 1,169; in 
1004-5, 5.080 lb., valued at Rs. 2,580: in 1005-0. 500 lb., valued at Rs. 194; 
and in 1900-7. 793 lb., valued at Rs. 091. 

The Imports forthesamevears wereasfr)lIows: — In 1901-2, 589,2951b., valued 
at Rs. 2,54,259 ; in 1902-3] 020,871 Ih , valued at Rs. 2.32,325 : in 1903-4, 
571.118 lb., valued at Rs. 2,17,870 ; iu 1904-5. 854.818 U)., valued at Rs. 3,10.071: 
in 1905-0. 071.445 ih,, valued at Rs. 2.15.137 ; and in 1900-7, 715,018 lb., valued 
at Rs. 2.28.453. Almost the whole »)f the imports come from the Straits Settle- 
ments, viz. in 190i»-7. 700. .300 lli. There i'>. moreover, a Re-export trade, 
which shnus the followmc; returns: — In 1001—2. 10.130 lb., valued at Rs. 7,940: 
in 1902—3. 09.975 lli.. A^alued at Rs, 44.549: in 1903-4, 10.050 lb,, valued at 
Rs. 9,007 ; in 1904-5, 21.077 lb,, valued at Rs, 10.020; in 1905-0. 15.217 lb., 
valued at Rs. 8,392 : and in l!»U0-7. 21.287 lb., valued at Rs. 10.542. The 
Vnited Kingdom receives the lamest share of the re-exports, while British East 
Africa, Aden, Turkev-in-Asia, and in si»nie years France and Egypt, also take 
considerable quantities. 

[Cf. Varthenia, Travels^ 1510 (ed. Hakl. Sec.), 241, 243 ; Oarcia de Orta, 1563, 
Coll.^ xxxii. ; Acosta. Tract, dc Droqoft. 1578, 30 : Linschoten. Fo,y. E. Ind., 
1598 (ed. Hakl. Sue.), ii.. S4-(> : Pyrard, Vo>/. E. Ind.. etc.. 1601 (ed. Hakl. Soc.), 
ii., 167, 109, 357 : Mandelslo. Trai'clfi, in Olcariu.'s. Hist. Mnsrovjt. etc., 1638, 160; 
Piso, I^Iant. Arom.. in Piso, Ind. Utri. re Xat. et Med.. 1058, 173-5: Tavernier, 
Travels, 1070 (ed. Ball), ii.. 14, IS ; \V. Hedges, Diarif, 1081 (ed. Hakl. Soc.), ii., 
pcc.xxx, ; Thevenot. Travels in Levant. Indo.otan. etc.. 1087, pt. iii*. 109 ; Ovin^on, 
Vo>/. to Saratf. 10.89, 22.5; Mil!>urn. Or. f 'omm.. 1813. ii.. 303: Paulus .Egineta 
(Adams. Comment,), 1847. iii.. 430- S : < 'oilrncwood. Ramh. of a Isat., 1868, 261- 
0: Pharmacoq. Ind., 18!)3, lii., 192-0,: Selimuder, Compar. Study of True (TM 
Mdd Mare, in Journ. Vhfinnacol., Mareli 1891 : Henze. Lrs PL Indnat., 1894, in-, 
303-9 : Hooper, in Aqri Ledq.. 1900, Xo. 5 : £)utt. M<it. Med. H}nd,, 1900, 224, 
300; Rept. Cent. Indiq. Draqs Comm., 1901. i.. 121, 127.] 
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NARDOSTACHYS JATAMANSI, I>r\ : FI Br. Ind., in , 
211 ; Valerianace,?:. Spikenard, jafamdnsi, bdhi-char, hekh-kurphus, 
hasiva, pampe, mdsi, hhutt-jatt, hala-charea, etc. A perennial herb of tne 
alpine Himalava, which extends eastwards from Garhwal and ascends 
to 17,000 feet in Sikkim. 

Through the researches of Sir AV. Jones (A,?. 1790, ii., 40.5-17) this per- 

fume wa.s first identificil wnth the spikenard of the ancients. In The 
Mafiuscript (Hoernle, transl.) numerous references are made to mnmsi and nalmo,f 
which tlie translator recards as the present plant. The manuscript in question 
dates from the 8th century and wa.s found at Kucha in Khotan. Garcia e 
Orta {ColL, 1. ) gives an account of the spikenard, but as he speaks of it as 
from Mandu, C'hitor and parts of Rencal bordering the Ganges, it seems 
that he confused with vwcrfoWffc/i.v.**. The drug consists o ^ 

portion of the rliizome, about as thick as the little finger, surmounted v 
bundle of reddish-brown fibres, the remains of the radical leaves. It is arom 
and bitter, and yields -m di.-,tiIlat]on an essential oil. In India it is largely 
as an aromatic adjunct in the preparation of medicinal oils, and is 
bf'heved to increase the crowth and Idacknes-^ of the hair. Plmy. Ant- 

i>k. xii.,ch. xii. (Holland, trails!.), 304: Pauln.s .Eqinffa (Adams 

Comment, on Dinscoridca. 1558, 12-5: Acosta, Tract, de ' 

1578, 173-81 ; Celsius, Hierohot., 1747, li., l-ll : Roxburgh. 

433-0: Lambert. C*>n\i.s Cinchona, etc., 1821. 177-80; TaJref \ 

tran.sl ). 1833, 07 ; Pharmacoy, Ind., 1891, li., 233-8; Dutt, Mat. Med, 

1900. 180-1,] 
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NEPHELIUM LIT-CHI, r,n,th. ; FI. Hr. hid., i.. fi87 ; (i.uiiFle. 
Man. Ind. Tiiiibs., 1902. 197 ; Tiilhot, List Trees, etc., 1902, 109: Cooki', 
FJ. Pres. Bomb., 1903, i., 268 : Sapinkace.?:. The Litchi, htchi, Uchi, 
hjetmanl'. A handsome ever<rrecii tree, introduced frotu South (diina 
and now largely cultivated in Northern India for it.s <l(dicious Fruit. 

Tlie trpe Lrr'>\\s writ in all i^irts of Tndi.i, hut iu the north-vvast is af>t t<» hi* 
killcfl })y cold. It ]ircfcrs a damp climate .m<l ahuiulaucc of water. Th«* tincst 
(jiiality of fruit lias hitherto liccn produced in Ih'uir.i! and As.sam. more cspci-ially 
the latter pro\-incc, hut fine fruit is also ohtainahh* in I^ucknow- ^ind in Saliai’au- 
piir. It may ho ju’ojiaLMtcd hy '^ccd. hut tht‘ '-iircst wav to obtain ^ood fruit is 
to propaLcatc hy ;/!<//, a hoi it thi* end of iNhn . Kor tins utethotl of [iropaidat ion t h«» 
re.ider should consult an arfielu liy ^histt^r- (d'/if -Ilntf. .S’ce, 'fttno . Isihh in . 2 : 
vi.. IS) (jUoted hv Ktriiincjcr (l.r. '.Mt). 'Die •fiUt made in M.i\ will I'c rca<l> tor 
reinos mij; and pott inu'' off 1 ly the commencement ol tlii' < ol<l w'cat hei . and ma v Im 
planted out in the followint: rain,\ scasrai The fruit is ut*aily rounii. about an 
inch an<l a lialf in diameto]*. The otlihle poition is tlie s»-mi-transparcnt pulp «ir 
aril whicli rf*vers th<‘ see«I. 'Dm' t’liinese dry the fruit, which thus becomes 
blackish, and in this state it may lie seen in faauiou Iruit shops, hut it is incom- 
parable with tlie fresh fruit. Ro\m. FI. 1). ; Sonnerat. Vo'/, tiur 

/la/c.i. 17S2. ill . 2o.“) -S : Rreisclmeitler. Hi'it. Enrop Hot. Disc, in f'innn (ipiotim.: 
iMendoza. InSa). IShS. 11 and ffjUf»tiin: 'rriirault, liila) lO-I : ^^'oo<lrow•. Dnitl. in 
ind , 1003, 238; Firmm^er, Man. third. Ind. (cd. Cameron), 1004. 205 ] 

NICOTIANA, IJiiii. : Lobel. Hist. Stirp., 1576, 316 : Kvenirt, 
De Herba Panacea. 1587 ; Casper Bauhin, Pinax. Theat. Bot., 1623, 1()9 : 
Parkinson, Parad.. 1629, 363-4: Cerarde. Herb.. 16.36. 357-61: >Siiiion 
Paulli. Comment, de .Ibitsn Tahaci. etc.. 1665 : Tourn.. Inst, rei Herb.. 1719, 
i., 117 ; Miller, Hard. Diet.. 1st cd.. 1731 : Tiedeniann, Gescli. des Tahnk, 
etc.. 1854 : Koninjr, L>er Tahnk, etc., 19iX> : Comes, Monmj. du genre 
Xicotiana, 1899 ; also Della Razze dei Tnhacchi. etc.. 1905 : Prain. Beng. 
Plants, ii., 751-2 : Cooke, FI. Pres. Bomb., ii., 276 : Kis-slinir, Handhuch der 
Tahnk, etc.. 1905 : Anastasia, Le Varietd Tipiche della Xicotiana Tahavum, 
190G ; SOLANACE-E. 

Prof. Comes of Naples has described some 41 specie.s of Sirntiona. 
The majoritv are natives of the New World, though a few art' met with 
ill the Philippine Islands, .Au.stralia aiel Now Caledonia, etc. Oidv two, 
nr perhaps three, can be reeardeil as affonlim; the ccjmmen ia! prodm t.s 
Tobacco and S.mtf. but under each of tlie^e ( sniies li.as .issorted numerous 
varieties and races, 'ome of wlin b pos.scss i.il properties, ami would 
seem to cinistltule the trade ijuaiities famed throughout the worhl. The 
following are .-.ome of the chief form.s. ami the e(>untries with wliieh tliese 
are mamlv as.soeiated : — 

N. Tabacum, Lmn.: FI. Br. Ind., iv.. 215: Comes. .Monm/.. hr. 7-19; 
also Della Pazze. etc.. 1 222 ; Sadebeek. Kulturgew. der Deuf. Kolon., 
1899, 206: Wiesner, Die Rohst. des Pfhinzenr.. 1903, 613. .V native of tropical 
•America, wliieb Comes views as cinbrai’ino some si.v varietie.s as follows ■ .- 

Var. fruticosa, t. Hnt .Mm/.. IsTii. t. liiov , ('oines. l.r. n. i. ui. 

The n.OTew-lfso e<l Slirul'liy I’un.iceo. nari\ e of M<'\ie'» jirni Rra/il .Vf)f*''er.-5 
le t)e rhe pi. Oil (ie''"nl*e'l hv -ere.e "f tlie eider flllther.-. e.'i. til*' h’ll.fl Ul 

minor of I.otiel, and tile \ie.,t{iino minor nnanstitotinrn of B.odim < ordinj; 

to (Viines. tile lollo.imu are ...oioe of tile r.ieo..i of tins plant t'ar.d'oh ■, t'lun.t. 
Mepal. ItoniaUii. Siiiaap' 're .md file .South Iieii in. 

Var. lanoifoiia, t ' fc i.e tt. i.. :v ; Heuz.-. Lrs FI. [ndiirt , iv . IS. 

•A n.itive of Sontli .Arneriea. In Tndia if wooid appear to i.e o--, oMoiially i ilti- 
vated on the iulN. a.-i for e.\ oopie in Ka..iirnir. Xiigtri htils, etc., and in the Piniip. 
pme Iblamis (Alanilia). C’onie, inentioii-i. a.~ r.v<?s of thi.s plant, Dormnu”. Kentucky 
Burley, t'attaru, etc- 
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RUSTiCA Sl^EClKS AND VAR[KTIES OF TOBACCO 

Species and Varieties 

Var, virginica. l.c. tt. i., v. ; also DdJa Razze, etc., 121-5; Anastasia, 

Lc. 106-16. This, Conies thinks, came originally from the region of the Orinoco 
and \^ as introduced by the English colonists into Virginia, where, under cultiva- 
tion. it gave origin to some of the most highly valued forms of tobacco usually 
grouped under pale and dark -coloured leaf. Among this may be mentioned Big 
Virginian Orinoco, or Virginia Broad-leaf, A'eJiow Orinoco, Blue Pryor, Yellow Mammoth 

Bread-loaf. Golden-leaf, etc. 

Var. braslliensis, I,r. tt. i., vi, ; also Della Razzc, etc., 79-119 ; Anastasia, 

Lc. lOl-.*!. This lb the Broad-Iea\ ed Tobacco, known in Brazil by the name pefum 
nr 'pfi}ni. A native of Brazil. Guinea, Venezuela and Bolivia. According toComes 
nil's intrnduce<l into France by 'J’hcvet m 1536, and thence to Europe generally. 
Is the stnck from whndi the su-culled indigenous tobacco of Europe has been de- 
rived, and is v alued on account of the thickne.s-; of the leaf rendering it suitable 
for the manufacture of snuff. The follouing special races may be mentioned:— 
I,, Brazil, Bahia, Paraguay, Pernambuco, Florkla. ^Maryland, Ohio, etc. 


Var. havanensis, Cow»'>, Lc. tt. i., vii. ; also Ddla Razzc,, etc., 153-97; 
Anastasia. Lc. 97-105. Indigenou.s to the valley.s of Mexico. It was conveyed 
thence by the Spaniards to the isvland of Cuba, is the plant most highly valued as 
Ilriv.ina and Havana tobacco, and known by many trade names such as Havana Seed-leaf, 
Cuban Seed-leaf, etc. Thus plant is accordingly most largely selected for the 
improvement of other stocks, and it would appear to be the chief source of the 
so-called Java and Sumatra tnbaceoes. The following are some of the chief 
races mentioned by Comes : — Seed-leaf, Connecticut, Pennsylvania, Ohio, Mary- 
land, Wiisfsn's Hybrid, Zimmer’s Spanish, Mexican, Manilla, Deli-Tabak, etc. [Cf. 
Sharnel, Imp. Toh. by Breeding and Selection, etc., in U.S. Yearbook, 1904, 435- 
52; 1906.387-404.] 

Var. macrophylla, Sriuanh . Comes, l.c. tt. i.. viii. : also Della Razze, etc., 199- 
22; N. Tahacu?n. var. purpurea, Anaeftne^ia, Lc. 1006, 43-96. A native of Mexico 
Bcng.il. and introduced into may countries — India, Persia. Ecjpt, Porto Rico, Peru,^c. 

This appears to yield rnucli of the Maryland tobaccoes of commerce. The 
flo\\cr> are ii.^ually of a deep purple colour and the leaves exceptionally Iwge 
The following are some of the special races mentioned by Comes: Cuban, 
Vannas, Venezuela, Jfakala, Saloiniki. ArgOvS, etc. 
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N. pustica, Linn.; Hcuz(', Les PL InduM., 1895, iv., 19; Sadebeck, 
l.r. 220 : \Vi(‘sncr, l.c. 614. This i.s the Xicotinna minor of some of the 
olfler authors, and i.s at once distiiigui.shed by its being a smaller plant 
with almost orbicular-stalked, loathcry leaves and pale-greenish rrhite 
flowers, with the limb of corolla imperfectly developed. It is common v 
known as Turkish or East Indian Tobacco. Comes regards it as a native 
of Mexico and Texas. In the former it is known as picietl or 
he is of opinion that this was the plant introduced into France by JeM 
Nicot (after whom the genus was subsequently named). It was cultiva 
in America before the arrival of Columbus. Comes places under it e 
following varieties : — . . 

Var. texana. Con i.t. l.c. tt. ii., ix. A native of Mexico and the 
seen by A'icot under cultivation in Portugal in 1560, the seed of whic wa 
to Queen Catlierine of Medicis. nltiva- 

Var. jamaicensis, Comei, l.c. tt. ii., x. A form met with under c 
tion in Jamaica, Guatemala and Mexico, but doubtfully distinct ironi 
ceding. fiiij 

Var. brasilia, Sihmnk . Comes, l.c. tt. ii., xi. Habitat, Jjj the 

is the tiibiicco which the Brazilians call fumo-crcxpo. It is often u 
manufacture of snuff. . , m.called 

Var. aslatica, Schnmk , Comes, l.r. tt. li.. xii. This is tiie 

.Syrian tobacco, but is also grouTi in AraVda, Persia and Aby==inia. ^ 

howev er, from .\iiierica and is sometimes de.signated as the common gi-ades. 
toViacco, and when mn<le into snutf is held to be superior to most ot i _ 
thoHLih in riiaiiv tradi- siiioples it has laHm flavoured with aromatu ler ' V -^.^jteii 

Var. humllis, . r£,rnes l.r tt. li., xiu. to the 

for the luanufaeture of snuff, and in (iennany is regarded ac - P 
protluct of hrusitiH, 
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COMMERCIAL CF.AHSTFICATION plumbaginifolia 

Species and Varieties 

Var. scabra, Co/'j-s, I.r, tt. ii , \iv. A native «>f South America. Hanlly 
ever used commercially because of its disairrccablo o«lour. 


N, alata, Lh. et 0. ; A’, persica, LiyidL, Bot. Re/j., 183.‘5. xix., t. 1592; 
Riach, Sheeraz Tobacco, Trans. Hort. Soc., 1835, i., 205-7. A native of 
Brazil and cultivated in gardens in Europe, Persia, etc. At one time it was 
thought that this plant was the source of the tumhel'i of Persia. In the 
Kew Bulletin (1891, 77-84) full jiarticulars will he found, tlu' final con- 
oliisiou of which appears to he that the merits of the fumhrki l(‘af. liki‘ that- 
of most other special tohaccocs, procta'd from tin* climate ai\d soil, 
together with the methods of lailtivatiou and (living, more than fiinn 
specific diherences. Comes seems, however, t(f tliinic that A', (ilftfii is 
the source of the Persian leaf, while the numerous writi'rs quott'd in 
Kew Bulletin regard it as derived from tlie or«lhiarv .V. T<thiiri( m. 

N. plumbaginifolia, Vic.; FI. Br. liuL, iv'., 245; Comes. Iw. 15. 
This is believed to be a native of Alexico and the. West Indies. In India it 
has become completely naturalised. e^pe<-ialiv on saudv islands within the 
rivers and in damp situations by the roadsides. It does not appear to bo 
put to any economic purpose. It i.s not mentioned in Roxburgh’s Flora 
Indica, consequently its introduction may date subsequent to 1832. 

To conclude this brief statement of the species, varieties and races of 
tobacco, it may be pointed out that Shamel and Cobey (Varities of Tob., 
1905-6, TJ.S. Bept. Agri., Bureau PL Indust.. No. 91) give the following 
classification according to uses : — 

1. Cigar-u'rapper Tohaccocs — Sumatra, Connecticut, Havana and 
Connecticut Broad-leaf. etc. 

2. Cigar-filler Tohaccocs — Cuban. Zimmer's Spanish, Little Dutch, etc. 

3. Pipe Tohaccocs — North Carolina, Bright Yellow, Maryland Smoking, 
etc. 

4. Plug Tohaccocs — White Burley, Orinoco, A>llow Mainmoth, Virginia 
Blue Pryor, White Stem, etc. 

Tobacco breeding, Shamel and Cobey have shown (U.S. Dept. Agrl.. 
Bureau PL Indust., 1907, No. 96) is of necessity a subject of the g^eate^t 
possible interest and value. 

History. — The practice of tobaoco-smokinv whk unkn'uvn in Kurope and A>itk 
l)nor to the discovery of America in 14^2. it b,'>< since been a'=‘'f*rtaitH'd that tlai 
knowledge of the properties of tobacco was very anruait ami widespread in the 
American Continent aiul Lslands. Some ditTrrcncc of opinion prevails as to tlie 
locality where tobacco-smokinc was tir.-<t witnessed by rolun'hus and his asso- 
ciates. By some authorities Cuba is mentioned, by others San Salvador. The 
plant and the habit of smoking were foun<l by Cortes in the very heart of Mexico. 
The Spaniards witnessed tohacco-chewins in 1502 on the coa^t of vSouth America. 
Monardes published, in 1517, an account of tobacco in which he says that it was 
known to the Indians (American) by the name piclvtL In 151S Fernando Cortez 
occupied the island of Tobago, and found the plant being there cultivated. 
About the same time the prepared leaves were broueh*- by Oviedo fr-on San 
Domingo to Spain. In 1531 tlie Spaniards commenced the cultivatv'n of tobacco 
in San Domingo, employing for the purpose African slave labour. Oviedo cle- 
scribed a snmkine-jiipe f^rn. c/c Indinfi, I535h In l.'53*.» Kernandez 

brought seeii to Europe. Jean XlCl^t, French Airh.issador. .■iaw the plant culti- 
vatevl in Portugal, ami in I5u0 .-^ent seed of il to Catherine of Medi' i^. fr-ari whuh 
circumstance the genus obtained its liotanical name. In tlie vt-.-r t-Jiaceo 

was conveyed to England by Thoma'^ Harn»t ; Sir P’ram i' Dr.tkt ami, ~’ib'--‘i.i'*ntlv 
(1. >70-84), Sir Walter Raieigli and others made tohn> co-srot.king poTuilar in 
England, and about the same tiroe eultivation was 'Started m Virgmi.i In !5on 
Ben Jonson, in his Every 3/nn in his Humour^ repress nte»l the argunauit'* h-v 
and against tobacco. 
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F^aber (( '(>ii<(ii»-‘ror ami Etnporar of Fiitlia) wrote liis Mrmoirs with special 
rofortMioe to l.o .uul while rle>?{ ribing all the useful and mteresting animals 
and plants found by him in India, makes no mention of tobacco. So also a 
little later Garcia de Orta published in Goa his historic work on the 

dniir^ of India, luit makes no mention of tobacco. The first direct reference to 
ir. in connection witii India, centres around certain Portuguese missionaries at 
rlie Court of the (dreat Minghal. Doubtless to the Portuguese is due the credit of 
iia\ inc conveytnl both the plant and the kiunvledtre of its properties to India and 
China. It is said in the Dfint-shikohi tliat they laid conveyed it to the Deccan 
as eari\ as l.dOS. As.t.i Beg. «»f date ihO.5 (Blliot, Hist. Ind., 1875, W., 165-7), 
-ays of Bijapiir that ho found some tobac<-o and, “ never having seen the like in 
Iri'li.i 1 brouglit s«‘mo wilii ino and projiareil a liaiiflsotne pipe of jew'el work.” 
riios,' lie presoritod to tin; Kmporor Akbar, who !iTtcm])ted to smoke, until he 
was torbiddcn h\’ hi- physici.in. It vvouhl thus .soem to h<ne l>ee>n know'n in the 
l)(‘(.<‘an for noai'iv a century betoro it w<is carrieil to the rest of India. On 
I Ito > *thcr hand, t '< >i!u's fdhrms ( li.it t fie seed eu! 1 1 v^it etl iu India in 1605 liad been 
I. fought from Ih-a/il. la MdO toftaeeo was gnnvn in C(\vlon, and in that same 
\ear it wa- iiitrodin ed mto 'I'lirlvev ((leorge Sandys, Journey, 66). In 1614 
Kloris produced a sketeh of a Flin.iu woman of Alasulipatam sinokinc: tcbacco. 
Bv ltd" smoking liad, iu fact, Fit'emne so general in India that the Linpernr 
.Jahangir forbade the praetiec. >is also had Shah Ahbas of Persia (Elliot, Lc. 
V.. 8.51), Foster, m liis work The EntjUsh Factorir/i m India (1906, 64, 92, 
109). 'piotes \ariou- Jetter.s ami invoices of date* 1619 wliieh speak of tobacco 
f>t'ing sent from India to Red Sea ports. Marulelslo [Travels, 1638, in Olearius, 
Hist Musrovy, etc., 1062, 74) speaks of the Par.sis of Giijfc-irat Jiving peaceably 
and '■ sustaining thenT^elvos out of tfie Hd\'antage they make of the tobacco-plant 
anfl the terry they get out of the palms.” Cultivation in Gujarat m 1638 is 
spoken of as siicM-essfui. In 1045 the plant was carrioti to Golconda. 

Terry iVoy. E. Iwh, 16.55, im). >peakiijg of Surat, say.s that “ the tobacco which 
glow- there is doubrle-s in the plant a-> good as in anv other place of the wor j 
but thev know not how to enr«* and onlcr it, like tJio-e in the \5est Indies. 
Fryer (AVv/- Arr. E. In /. and /5/s- , Hi72 Si. 22.3. etc.) says, “ The Persians smoke 
tob.jcf o in their mo'^t sob mn ass«*iiil»ln's, and tor tins purpose arc 
sjattmg-jxUs or plydans." 9'a\ ernM.r [Trarels in Ind. (ed. Ball), 1676, ii., -- ) 6 
us that hefoun<i t<ibucco grown alaindantly at Burhanpur, and adds, In cer ai 
year.- 1 have known tlie [»eopl<' to iicgba-t saving it becauso they hud 
and they alluwtHl half the crop to decay.'’ Ovington (To^. to Suratt, 
speaks of the people of -Muscat afiliorring tobacco and burning all that is ^ g 
to their city. Strachau (m Phtl. Trans. ^ i7<>2, xxiii., 1134, (abrid. ed.) i'.> ^ » 

give.s an account of the cultivation and inanubu-ture of tobacco 
speaks of two forms, one much stronger timri tlie other. The ' 

1 760 (Blochtnann, Ind. Ayitiq., i., 164), .speaks of tobacco ^ JT 

to the Dnkhim and thence to Cpper India during the reign of Akbar 
fact already indicated. Col. Kyd (in his letter in I7S6 to the Court o ir » 
proposing the formation of the Botanic Gardens, Calcutta) inentione 
pro\'enient of tobacco as one of the subjects tfuit might engage atten ion. - 
pher^nn [Hist. Earop. Conun. v'ith Ind., 1812) makes only a - 

the tofiacco trade of India with France, and MiUuirn [Or. Comm., 18 • ) ^ 
even mention the name of the “ weed.” It is tlius a fact beyond 
tobacco, less than a hundred years ago, was an article of comparative ^ 
ance in India, whereas to-day its use is all but universal — men, women. 
children smoke — ami. moreover, the e.xport tratfic has become oi 
importance to the country. Tlie Sikhs, Wahalas and certain Hindus ^ to 

prohibite/l the use of tobacco, though allowett indulgence in liemp an IP, 
any extent. As in other parts of tfie world, so in Imlia, t(tbacco passe 
a perio<l of persecution, but its ultimate complete distribution 
one of the numerous examples of the .ividity with social 

crop'; or new appliances have been absorf>od into the agneu ure 
custom- and c\ en Iiteraturt? of the people of India. . ^ i Bis famcos 

It is n matter <tf every-day knowledge tfuit King James I. issuec lung 

'■ Countcrblaste ” m 1603, and raised the tax to 6s. lOd. where k 

( m iO.'jD, proFiibited the eultivafion in England and Ire am • 

^'Cf'Tl!-. acc*»rding to Mai'pherson, great quantities were still raised, q^nd towns* 
Fxmg i.-sue/l a proclamation to regulate the vendors of tobacco miltivatieQ 

f’ope Crfian VJJX. prohibited smoking m church. By an Act or ^ 

IDQ 
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in lijiigland vva^ again pi’oinlvitad, ami in l«)7n (’harits 11. passed a lurtlicr 
Act, by which inijinrts mtcmlcd for Ireland Ijad, in tlse first ]ii-(.tn<a. to Ik- 
conveyed to EngUiiid. Lii 1 Tout lie md (•(nisumption oi (oftavoo in i'hie:laud caino 
to 11,2()0,05U lb. In 1731 \'iriiini.i and Mar\ land were rcLMnled as most \alualjle 
acquisitions to Britain beeaust\ among titlier consuler.itions, «»t tlie tobarco tlun 
produced. An uitoresting aeroiint ot tlie enltuation ot t»dMii-o m \'irgiiua m 
B>7t» is given b\ .Mr. 'rhomas (Hover in a ])aja*r tlelixeied t'> tic- llnsai Soea-ts 
{Phil. 7Vmes-., .lime 2o. H.7('., xi, (>23, {abnd, ed.) ii . 3(tl i< printed, (>\t..rd, 
1 tt04}, B-y a spreial Art ot ( icMii ge 111. ( I7SO) to hat ro t ultiv at mn in I rrlaml u as 
ftlloued, l)ut not in England nor Sr.,tland ; ami, lastl\'. in ]s;iO Wilhain 1 \ 
jiroliibited the Iri.-^h eultu ,di<in. 

I’rior to tht‘ separation ot the I inted Slate-i, the British snpj.B nf ti)i)aieo 
oaiiK* almost taitirely from Virginia. During the reign or Anne the annual 

revenue from t<3baeeo was only about In BM>.3 tiu- net mqtoils (that 

IS to say, imports less exports) wen' valued at t3,13(»,22N. or a tot.ii weight ot 
75.915,70!) lb., and the traffic gave a revenue of i»\er 12 \ miilioii pounds sterling. 


L’uitiv.itiun 
ui V irL'Hii i. 


' KiiilLiiliuil Ui 
lioluiiil. 


Kuv c-aue. 


CULTIVATION. 


Area. — The rrop occupied in 1905-6. 1,018.506 acri's in British iliKricts 
and 24,28T acrc.s in the Native State.-; for which returns are available. 
But since several important States furnish no returns, it mav be accepted 
as a safe estimate to put the total tobacco area of India at l.I0(>.()(K> 
arre.s. It would, moreover, seem fairly certain that it lias not i‘.':[)anded 
materially during the past ten year.--. Uf the total. Bciitral (iiicludinu 
Eastern Bengal and A..ssam). has fullv oiie-halt ; Madras a little ovi'r 
ISO.OtX) acres ; Burma. Bombay, the Uiiiteil Provinces and the J'aiijiib 
have each about 60,000 acres. 

As a rule there are three distinct ]iersons concerned in the tobacco 
trade. In Eungpur (of Bengal) the cultivator.s sell the li-af on the field 
to up-country traders and curers — dalals. as they are called — who own 
large curing-sheds, at certain convenient interval.-;, through the cliii-f 
tobacco-producing localitie.s. The curer.s no.Kt --ell it to Burine'e dealers, 
who come and supervise the leaf as it is heinu ciireil ; they tlien pai'k and 
dispatch it themselves. Those three clas>c*s are fairlv gener.d throughout 
Bengal, the chief tobacco-growing province ot India. Tobai co with 
the Natives of India is either used up in the crude form or is worked 
into a paste with .several ingredients (to be detailed later on), and in that 
form smoked. The more elaborate curing of liighcr-c'radc leal i- pursued 
over a coiipiarativelv limited an-a, ami to meet the demands of the 
European rather than the Native population. Bengal, the ctiict growing 
province, takes practically no .share in the higher -grade manulacturc. 
Ihe crudely manufactured leaf (in trade returned as " unmanuiactiired 
tobacco ") is e.vported to Burma or to foreign couiitrie.s, and in these is 
Worked up into special grades of sniokiiig-tobaoco, cigars, (>tc. In Boutli 
India (and within comparatively recent years) a new trade has ari.sen in 
the manufacture of cigans for the European coiisuuier, both within India 
and throughout the East geiierallv. Indian cigars have, moreover, found 
their wav to Europe, and the traffic in them is yearly increasing. In 
the whole of India there are iioniiiiallv, sav, 25 curing farm.-, ami 
factories that give employment to 2,15n pi-r-sons. hut this mu-t he n-garded 
as over and above the large iiiiiiihcr of persons alreadv indicated as cmi- 
cerned in the rultivation ami crude manufai ture of the N.iriv.- artiilc. 
[Cf. Henze, Lt's PL hidust.. 1S9.5. iv.. 21 42.J 

Bengal, Eastern Bengal and ,4s.san}. -Tobacco i-, grown lor local 
consumption in almost everv ili.-trict, more e'pcciallv in Kangpiir. .Tal- 
paigiiri, Kuch Bihar. 1 )arhhanga, Purina, the 21-Parganas, Nadia, 
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Chittagong, Sylhet and Kamrup, etr. In some of these districts it is, 
moreover, largely urown for trade and export. In 1905-6 the total area 
under tobacco in the two provinces of Bengal was 535,525 acres, more 
than half that of all India, and in Assam 4,911 acres. The districts of 
Rangpur and Jalpaiguri and the Native State of Kuch Bihar contain the 
lartrest areas. In 1904-5 the area in Rangpur was 181,100 acres and in 
Jalpaiguri 119,300 acres. Two species, .V. rulxirioii and X. fiistica, 
are grown. The former is gencrallv called desi, and the latter vilaijati 
(foreign). Vilaijati is largely cultivated iu Puriieah and neighbourhood. 
So little attention has been paid by writers on this subject that it is said 
no cultivated race.s of vilai/ati are known, but that the desi has many 
such, the most important of wliich is known as htngli, produced in parts 
of Nadia and Jessore. 

One of the most striking features of Rangpur is the extent of tobacco 
cultivation {Agri. Ledg., 1898. No. 15, 508). Both A. Tahtinnn and 
y. fiistirti are grown, wherever the soil is a rich, sandy loam with water 
only a few feet below the surface. Shallow wells are dug all over the to- 
haeco-fiolds, and during certain stages in growth hand irrigation is daily 
pursued. The water is thrown from the wells so as not merely to supply 
moisture to the roots but to wash the du.st oil the leaves. The agricultea 
svsteni pursued is of a verv high order, and it is not to be wondered a 
that tobacco should prove so valuable and remunerative a crop, in a 
couutrv pre-einiuentiv the toha<'co area of India. The railway to Jatrapiu 
( iits the district practicallv iu two. In the one half, the northern, wit 
its rich .sandv loam, .V. 'J'o/xwii m is cultivated; and in the other, e 
southern, with its lower, damper soil, .V. riistira prevails. But wherevM 
the red-clav soil appears, tobacco cultivation at once disappears. 
R.iugpiir and Kuch Bdiar it Ls no unusual occurrence to find a singe ea 
of y, Talniriiiii measuring 3 to 4 feet iu length. _ • i f m 

The following account of cultivation has been derived mainly _ 
JIukerji and Ro_v. The crop requires a good soil and heavy manuring. 
The best kind is a well -drained friable, sandy loam, not too rich in 
matter, but rich in mineral salts, especially those of potassium. ni 
be grow'u after jute or Indian corn, but often forms the only crop o 
y'ear. If properly manured, it can be grown three or four . 

same ground. The seeds are sown in seed-beds in August or , J 

and the seedlings transplanted a month later. The soil of Me see 
dug and manured with cow-dung and ashes until raised abou v 
After the soil has been well pulverised the seed is sown thin aii^ 
covered w-ith earth. About half an ounce is required to pro uce p 

for one acre. _ - traiis- 

When the seedlings are about 3 inches high they are n 
plantation, which takes place from the end of September to t e ™ 
November. The soil must prcviouslv be prepared by eight ^ 

lugs. Deep cultivation and thorough pulverisation are 
liberal manure of rotted cow-dnug and asht's is iiecessary . c oarehilb' 
are j»Ianted in the evening 3 feet apart.. They must e 

watered the first few day.s, and irrigation is necessary afterwar ® 

vals of ten to twenty (lavs. In Rangpur and e that 

is repeatedly drawn along and across the fields until abou e jguular 
the flower-buds appear. Where artificial irrigation is requir , e 
hoeing is necessary. 
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Before the plants begin to flower, their butls and lower leaves should 
be stripped off, and thev should bo pruned so that onlv eiitht or ten leaves 
are loft to each plant. To prevent bleeding, linely powdereil earth is 
sprinkled over the broken parts immediately after pruning. When the 
leaves begin to turn yellow with brown spots and have a gummv feeling, 
they are con.sidered mature and ready to cut. The best time for harvesting 
is morning, as soon as the dew is off the plants. It is better to cut whole 
plants than to gather the leaves single, and they should be allowed to lie 
for some time in the sun before thev are conveyed to the drving and 
fermenting house. 

\Cf. O’Conor, Tobacco in Ind., Perl. Paper (e. 982). 1871, 171 8,'!; Rtpl.t. 
Internal Trade, Beng., 1870-7, 85-8. 149; 1879-SO, 10:1-4; l.s,Sl-2. S8-9 ; 

Sen, Ript. Agri. Stat. Dacca, 1889, 44-5; Mukerji, Handbook Ind. Agri., 1901. 
417-28 ; Admin. Rept. Beng., 1901-2, 25-6. 43 ; Mukerji, Cult, of ToImicco in 
Beng., in Proc. Board Agri., Pusa, Jan. 1906. 92-6; Coventry. Cult, in Bihar, 
98-9 ; Roy, Crops of Beng,, 1906, 121-35 ; RepLs. Dept. Land Rec. and Agri , 
Beng. ; Exper. Farm Repts., Sihpur,'] 

United Provinces. — The crop is not an important one, and its culti- 
vation appears to have been practically .stationary for .some years. In 
1903-6 the total area in Agra was 82,901 acres, and in Oudh 11,566 acres. 
The districts with the largest area are ordinarily Farukhabad. Aligarh, 
Balandshahr and Meerut. In no district does the area under tobacco ex- 
ceed 1 per cent, of the cultivation. Moreland (Proc. Board Agri., l.c. 113) 
gives a concise account of tobacco cultivation. It is grown (1) in heavily 
manured land close to villages ; (2) on the sites of old towns where the soil 
and well-water are rich in nitrates ; (3) rarely in virgin soil in fore-jt tracts. 
The seed is sown in nurseries and the young plants put out at different 
times of the year, from July to February, and harvested from February 
to April. According to Duthie and Fuller (Field and Garden Crops, pt. i., 
69-71, tt. x\’i-xvii.) the seasons of sowing may be grouped into two : (1) 
sown in July and August, planted out in <3ctober, cut in February ; (2) 
sown in November, planted in February, cut in April and .May. Tobacco 
grown in the former season is known as sdicani, that grown in the latter as 
asdrhi. The rotations are various. Where nitrates abound, the crop 
may be grown for several years successively on the same land, and where 
poudrette is available, the commone.st rotation i.s inai/o, potato, toh.u co, 
all within the vear. In preparing the seed-bed tin; gtound is first dug a 
foot deep and then completely pulverised. Usually from 1(1 to .'lu tons 
per acre of cuw-duiig, sheep-dung or poudn-tte are worked thoroughlv 
into the soil. Crude saltpetre earth may be applied a.s a top-dre.s.siiig 
where the available water is not salt. 

After transplanting, the land is kept loose and free from weeds, and 
all flower-buds and lateral branches or shoots from leaf-axils removed 
as soon as formed. The plants are usually hand-watered after trans- 
planting, and later, water is run on to the fields as required. From litteen 
to twenty waterings are usually necessary. M'heu ripe, tlie le.avei are 
stripped from the plant, or the whole plant is cut down. The crop dried 
in the sun and then stacked under cover. After a jeeriod whicli varii" in 
different localities, the crop is carried home for fernientatiou. 

The cost of cultivating an acre of sdimni tobaci o is estim.itisl hv Uiithii; 
and Fuller at Rs. 46-Ta. [C/. Sir E. C. Buck, Xole on Tnbairu Cult, and 

Curing, U. Pror., 1787 ; Xcvill, Di.st. Gaz. U. Pror.\ 

Central Provinces and Berar. — The area under tohau o in 190.3-6 
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was 12,194: acres iu the Central Provinces, ami 14,220 acres in Oudk The 
districts with largest areas are usually Raipur 1,10.5 acres, Bilaspur 
995, and Chanda 1.023 acres, in the Central Provinces ; Amraoti 5,331 
acres. Buldana 3,602. Wnn 2,374, and Elhclijnir 1,178 acres in Betat. 
The jilant is cultivated in patches near the villages, and the whole produce 
is cunsuined locallv. The .seasons of sow ing ami reaping vary. In Narsing- 
piur the crop is harvested in (Ji-toher ; in other districts the stems are cut 
usuallv iu February and March. 

Rajputana and Central India. — In tliese proviiK es cultiv'atioiiisalmost 
coiitined to the Native vStates of Ovvalior. .laijiur. Bharatpur and Tonk, 
which in 1905-6 grew respeetivelv 3,590 acres, 2,563 acres, 1,072 acres, 
and 147 acres. A description by Dr. K. H. Irvine of the famous Bhilsa 
tobacco, grown in Owalior, is (piotcd in the Dictionary. According to 
O'Conor, tobacco iu Central India is raised on high, well-ploughed 
lauds. A second crop is fre(pipntly taken from the stems left after the 
first crop ha.s been gathered. 

Panjab and .Worth- VV'es/ Frontier. — The area in 190.5—6 was 67,594 
acres iu the Panjab and O.CiOO ai-re.s in the North-AVest Frontier. In the 
Panjab the districts with largest areas are iisu.dly Jalandhar, 3,756 acres, 
iSialkot 4.40<) acre.s, Lahore 4,524 acres, Cujrat 3,137 acres, Amritsar 
2,890 acres, Gujranwala 3,465 acres, .lhaiig 2.708 acres ; in the North-West 
Frontier. Peshawar 8,513 acres. Tlic .soils generally preferred are garden 
and manured lamls near the village.''. .Vlluvial lauds are not considered 
.suitable : iu three ca-'cs only — iiamelv, pints of the Sialkot, LudhiaM 
and Raw.ilpimli dmtrict> — are alluvial traets selected. Irrigation is 
practised, tile plots bi'iiig w.itered about om e in every four days, and 
extensive manuring is nei essarv. Niglit-.'oil, sliecp- and goat-dung, stable 
litter and cow-dung, are used, and an admixture of saltpetre is found 
beneficial. The .sowing sea.son in most districts is October and November, 
but may in some places continue till Di'ceinlier and January (Sbabpur, 
Multan, Dora Ohazi Kliaii) and February (Pesli.twar, Amritsar, Rawa ■ 
pindi). Transplanting takes place from January to March, and cutting 
during May, June and July'. The plant is cut to the roots and no secon 
crop taken. [C/. Purser. Settl. Kept. Jalandhar. 1892, 127-8 ; Dist. MZ. 
Pb. ; Exper. Farm Rept. Lyallpnir, 1901-2, 20 ; Reiiout. Tobacco in Po., m 
Proc. Board Agrt.. Pusa, Jan. 19b6, 115-6.J 

Kashmir . — According to Sir AV. Lawrence ( Valley of Kashmir, 
345-6 } tobacco is cultivated in manv parts of Kashmir, but chiefly 
around Srinagar and the smaller towns. Cultivation is almost 
in the hands of the gardener cla.ss. The plant yielding the best 
grows in Srinagar, and is known Asbrewari ( .V. Tnixirii m. vnr. Iai>rii<> ■ 
Another species, chilasi (.V. riisfirn), has been iiitrodueeil from 
Panjab. It is .sown in April and picked about the end of 
requires very rich soil and is irrigated by the dip-wells of the 
The oonsuniption of tobacco in Kashmir is almost entirely in the 

■ R iihaT 

Bombay and Sind. — The area in 19(.i5 (i was 64,.)39 acres ^*^„*j* ^ 
ami 9,048 acre.s in Sind. The districts with the largest areas 
22,858 acres, Kaira 21,27 6 acres. Satara 4,215 acres. Ahmadabad 3. ' 

Kliaiidesh 4,364 acres. Broach 2, 6.8.5 acres, ami Hyilerahad^4,y ' j 
Mollison gives .1 very full account of the methods pursued, 
i.s grown on deep alluvial lands near the Krishna. 

Sun 
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ilistrir'- and tli<' .idjoininn Baroda Territory, vheie i ultivation is extpnsiv(', 
welis with '.lit water are eonunoii, ami the water is used for irriyatine the '^ituiter. 
tobaceo, olteii with remarkable manurial eiie< ts. Wells of spei ial value 
occur in the neialibourhood of Nadiad (Kaira distrut ; and Pettad (Baroda 
Territorv). For details reyardinfr the manurial value of these salt wells, 
consult Leather (Aqn. Lfihi.A^Uo. No, 14), A Iree-workiiie and satisfactorilv 
drained soil is IjCst. < hi sm L lan.l in Dujarat mild-clavoured tobacco of smi^. 


nood (juality can be yrowh, A -.tronner tobac o with larste, coarse leaves 
crows best on ineilium day loams, irrigated v. itli ^weet water or salt and 
sweet combined. In Lujarat, tobacco is rarely rotated with other crops, 
and it is claimed that the lonuer the soil is ui.iler the crop, the better the 
produce. 

The seeJ-heds should be prepare! on cJevateil nrouml and under tree- 
shade. In villages which ltow a large area of tobac( o. a piece of ground 
is usually set apart as a common mirserv. The bed should he carefully 
prepareil. The hurnins.' on the surface (before the rains set in I of refuse, 
straw, brushwood or cow-dung improves the mechanical coiulition, the 
ashes manure the soil, and the heat kills weeils and insects. After burning 
(rdhiiifj), goat manure should be well mi.xed with the soil, and a tine tilth 
obtained by haiid-digiiiiii:. The seed (mi.xed with ashes or fine sand) is 
sown ill Julv, one ounce to one liuiidreil square feet of seed-bed. The beds 
require protection from heavv rain, and should at nr't lie Imditly watered 
by hand. fVeeds must be removed and the »ee<lhncs thinned out. The 
seedlings are ready for transplantation when they liave four leaves and are 
3 or 4 inches high. As soon as possible after the harvesting of the 
previous crop the stems and roots shoiihl he grubbed, up and hurned. The 
field is ploughed soon after the monsoon has 'et in. and again frequeiitly 
between June and August. Twenty-five to thirty cart-loads per acre of 
well-rotted farm-yaid manure sliouhl be applit-.I. after the field has been 
ploughed several times. A better practice is to told sheep on the fields 
intended for tobai co. The mud from village tanks is also con-.idered good. 
Before planting the vouug seedlings, the field, i- levelled with the tfniiidr, 
then lined and cross-lined. with the (//,s/c. A seedling is planted larefullv 
at each angle made bv the inter'crtiiig !ii c«. and .i i loude afternnon is 
usually chosen. Frequent w,iTering is required. .\s -.non as the young 
plants have made a fair start hoeing 'hoiiM iiegiu, atnl when the tiower- 
buds begin to open tliel' 'hould be removed,, .md auth them Two to lour 
of the youngest leaves. .Lboiit ten to louiteen leaves simiild be left on 
each plant. The removal of tlie tlower-huds is followed by the appearance 
of siile branches known as “ suckers.'’ and the'O also should be regularly 
removed. 
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Areas 

CaltivAtioG. 

Soils. 

ilanure. 

Imgatioa. 

Transpiantir.g, 

SeasoiLS 

ImgatioQ. 

Pruning. 

Harvest. 


Mysore. 

Evri-i, 


Poona, Xaiio'l. etc.; Fletclier, Ciil'. Tuhw-CO in Boaih., in. P roc. Board Agn., 
Pusa. IIJOH. IIH] 

Madras. — The area uuder the crop amounted in 190.5-6 to 132,458 
acres. The district^ with the larnesr areas are usually Guntur, 41,798 
acres. Coimbatore 26.8.84 ai res. Godavari 8.143 acres. Vizagapatam 5,037 
acres. Madura 8.2'J6 acres. Karuul 6.664 acres, etc. The crop is grown 
in all district', though on the Niloiris and the west coast the area is small. 
Beiison {Prnc. Boiird .h/ri. Piin/i. 82-92) uive.s a very full account of 
tobacco I ultivation in the various distrit t.s. In Ki-stna the crop is grown 
chiefly in the uplan;! tnhd--. o.; ordinary black cotton soil. The seed-beds 
are usually loi-ateil near shallow pooh in which the monsoon rains stand. 
Thev are well ploughed and manured. After the first ploughing cattle 
are penned on the plots, and thev are auaiu ploughed once or twice. Village 
manure, con.sistiu.u ot ashe.s. earth and dried cow-dung, is then applied 
at the rate of .5'> to 6<) lua'is per aere. After two or three more ploughings 
the seed is sown broadcast, at the rate of one local seer to 18 cents of land, 
and pressed in by the hand. .At first, watering is frequent, three or four 
times a dav. .Vttei twenrv davs. watering is reduced to once a day, and 
all unhealthy haves are pii ked off daily. 

In about two and a half mouths, when the plants are 8 to 9 inches 
high, thev are tiiinmed ui'l l.i’'eial shoot', if anv. removed, and fifteen days 
later are pmlled up and unuh- iiito haiulles for planting. The preparation 
of the land tor the i top . on.metu-es about .fulv. Before this, village 
manure and tank 'iP aiv apjilied. ami cattle, 'keep or goats penned on 
itart-r the fii't [>!oughH g. Tlo' land is plouglied seven to ten times, then 
twii e uith rh.- iiofiii. aiid alterwaids marked oft into xjuares. The young 
plant' aic place.! in hole' fiil.’d with water at the corner of the squares, and 
the earth gathere'l roui.d rliem. Thev are watere.l for two days in the morn- 
ing. then for twodav' iu the e'-.-ning. hut are afterwards left to themselves 
The erop i,' tup[ie.i wh-ii 21 feet higii and 'uckered twenty days later, and 
aboiii 'ell davs hirer still is rea.ly tor harvest, iu February or March. - o 
sec uuil growth o. . um. ami the .stems are rut down and used for rael. 

In ( ultivatiug toba. . o tor the manufacture of snuff, the crop is neiet 
irrigated from wells, hut the plants are grown by the aid of rain 
Again, if the tobacco is for chewing, watering is withheld four or five dais 
before harvest. The chief centres for .snuff tobacco are Trichangoie, 
Ra.sipurani aii.l Uttaukarai taluks in Salem district. 

[Cf. 8. luh’inayer. Tobacco arii Cap.. .*<aifiaptt Exper. Form, 687^ ■ 
i/nj (im! Manor, ot Tobacco in .''oiithrrii [tnl.. Madras. 1880 : Sliortt. ' . 

-4v"., IsS.j. 14-.j : Papris on Tohocen Paramte, " Bo'la or Orohanche s'™ 

Aar, O.j.f- Ma i. Ball.. I's-.i. X,,. -g : Caine. Calf, amt Cur, n;/ ol looaci 

Madam. Aar.. D, pi. Mad Ball.. ISSO-'.Mi. Xo. 4: Ro'e. 

To'au’-u. Isiiii : m. ('-ilt. au.l Cariita ot Tiihu'cn ,n Ditalajul. Ma 7 ™' ,11 

Mad. Ball., mo.5. in.. Xo. .'ill; .4jO(. Rept-t. Trade and ^avlgatlon - 
Introd.. p.u-,,. 2;* . l'')4, ll; 18>.i,s. LS.] _ ^ , 1 Ofi-3 orres. 

Mysore and Coorg , — The area in Mysore in 190-5-6 was 14.- • 
chieriv in Mysore. Tumkur. Chitaldrug and Kolar. The crop is 
on lauil wheie /d./i and similar graiu' are cultivated, a crop o 
must intervene betweeu every two ot tobacco. The see.l is sown in 
or Julv, ami the se.sl-bed- are prepare. I near wells or j*^beiu2 

ot water supplv. The see.Ls are sown mixed with dung, and 
pre'se.l down with the hami ami water.'.l they are covered wit j 

the leaves of the date palm. The .seedlings are trausplantec 
prepate.l pre\uously by fre uient pdougliings ami manured b} ca 
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Burma 

sheep. They are placed in holes 18 inches apart and filled in \yith a mixture 
of red earth, sand and dung. About a month and a half after beintr set 
out thgy are topped, six or seven leaves only beins allowed to ixtlil Prartm-'. 

the suckers are removed. They are ripe in Nov'ember and .January and 
cut down to within 4 or o inches of the stround. The stems are then 
split lenythwi.se. each portion carrvin;t three or four leaves, [i Rice, 

Mysore Gaz., 1897. i.. 12fi-8.] 

Burma. — The total area in 1905-6 amounted to 49,’205 acre^ in Lower Burma. 
Burma, 26,560 acres in Copper Burma. In Lower Burma the lar^e-t areas 
occur in Henzada. 12,849 acres ; Thavetmvo, 6,627 acres ; Tharawaili, 5.601 
acres ; Prome, 3,772 acres ; and Kvaukpvu. 3.525 acres : in Lppei Bnrni.i, 

Pakokku, 5.5.30 acres ; Mandalay. 4.393 acres: Minbu. 2.646 ai're^; Sauainu. 

4,156 acres ; and Mr-ingyan. 3.944 acres. 

Mackenna {Settl. Kept. Henzada. 1901. .50-1) states that the bulk of 
the crop is erown on low lands ammallv tlocxled. A hitrh-land I'ortioh of 

the holding isploughed during .July to August, and about the end of AuuH't 

to the middle of September seed is sown in nurseries. Jn four or five weeks 
the seedlings will be 3 or 4 inches above grouml and are reaily for trans- 
plantation in October to November or early in December. The ground is 
previously prepared bv numerous ploughings. and the plants are placed i)i 
furrows 3 feet apart at a distance of 3 feet from eai’h other. The around 
must be kept free of weeds, and about a month after transplaiitinL' the irei-y < ... 
small leaves are removeil till onlv six to ten are left. .4b<Hit March to ii.r-. -t 
April plucking commences, and is continued till the rains break. (.»n poor 
soil tobacco should be planted every three or four years onlv in the same 
place, but in good soil annual plantings may go on for twenty or tweutv- 
five years. The expense of cultivation is calculated at an average of 
Rs. 40 per acre, and the total value of the outturn at Rs. 113’25 per acre. ur 

[C7. Di.it. .Settl. Bejit'). Burma. Xisbet. Banna amler Brit. Rale riial Bi airi . 

1901, i., : Scott, <laz. Cpper Burma aiel .titatre. lOOl (tiiany pa",it;es) . 

Proc. Board Agra. Paso, 1906,100-12 : Rept-*. Dt pt. Land R*r. and Ao'i . B n rat \ 

DISEASES OF THE TOBACCO PL4;VT.— Howard (U.S. Wnrh.rd.-. Diseases. 
Ayri. Dept., 1898) gives useful particulars regarding the iose( t pe^ts. So aki. 
various publications furnish details regardiitg Cevlon (Trap. Aijri.d.. xxv.. 

825 ;• xxvi.. 130). Dela< roix {Reeherches snr Qnelijurs Midivhex da Tain,' 
en France. Paris, 1906) has published a lull ai-count of the mo-t re' ei.t 
researches and has descnbeil the svmptonis and methods ot treatment of 
several diseases. He deals fullv, for e.xample. with the Canker, caused 
by a bacterium which he has named llarilhi.a tmii/iiiosiis; with Collar 
Rot (Pourriture du Collet) and Pith Rot (Pourriture de la Moelle), aKo 
due to bai’terial organisms hitherto undescribed ; with Foot Rot (Poiir- 
riture du Pied) due to Fiistiriiim tafniriroi-iiiti. Delacroix : with Mo'ct 
Disease (La Nielle or Mosaique) ; and with White .'spot Di.sease (Mal.idie 
des Taches blanches), etc. So far as at present known, mo-t ot rhe^e 
blights do not seem to have appeared on the Indian tobacco jilant 

Of the blights of tobacco, the best known are the broom ra|ies. tho- ■ u.,-, 

Itfiiirlie iii/licii anil O. nirotinnir. common in most of the roh.n co di-- 
tricts, especially in Bengal. Madra' and Oujarat. Mollison states tluif m 
Oujarat a bad attack may .sometimes de.strov a quarter ot the i lup. The 
only practicable direct means of Ic'sei.ii.g its .seventy i' the prevei.tio , 
of the parasite from forming seed. Another serious .li'ease in 'oui.. 
districts, i.s the tutiacco mildew, Laiisei.l bv the < om.iida! .stage ot 

.m);3 


NICOTIANA 

Diseases 


THE TOBACCO PLANT 


Mildew. 


Pests. 

Gra^-aopperi. 

Caterpillars. 

stem-borers. 

Leaf-borers. 

Cricket. 

C aterpular- 

Manufao- 

ture. 

Withering. 


Ki’i/ftiitlie richorocea nnn, DC. Butler (Proc. Board Agri., Pusa,l%&^ 
S'2 ) remarks that it is probably the grey mildew which attacks the leaves 
111 the Azamgarh district of the United Provinces, known as kapti. The 
same authority states that no remedy has been proved to he efficacious. 
■■ The application of sulphur either in form of ' flowers of sulphur ’ dusted 
on, or as potassium sulphide sprayed on, is efficacious in checking many 
mildews, but might interfere with the curing processes and be difficult 
to remove from the leaves.” At Pusa a leaf-spot disease, due to Verco- 
sjiorii llirt ihorsfrii, Sacc. <t Syd., is said to be common, but its effects are 
not very serious. 

Maxwell-Lefrov enumerates the common insect pests of the tobacco 
plant in India under the following five heads : — 

1. Grasshoppers attacking uewlv transplanted seedlings. Clean 
culture and thorough tillage are the best preventatives. The only direct 
remedv is to dip the seeillings in standard lead arseniate mixture as they 
are planted. 

2. Surface caterpillars, i.e. those living in the soil, hiding by day and 
emerging by night to feed on voung plants. Search reveals their burrows, 
where they can be found and destroyed. The alternative methods are 
to poison the young plants or to put down baits of poisoned chaff. 

3. The stem caterpillar, attacking young plants. These live in the stem 
and cause call-like swellings. Plants up to a foot high are principally 
attacked. The cultivator's method of cutting open the gall by a longi- 
tudinal im isioii is probable the be.st. 

4. Leaf-eating caterpillars. When these ajipear on young plants, 
'praying the leaves with poison is a sound remedy. On old plants, the 
caterpillars must be picked off by the hand. 

■j. In Tirhut a cricket (probably the common burrowing Brnelinti’llP^^ 
iivlKifhiiis. Stoll.) is reported to injure the leaves by coming out a 
niiiht and eating holes in them. Where they are not abundant they can 
be dug out. which is best done during August and September. 

In seriously infeste<l localities the most satisfactorv treatment is 
a crop such as lucerne and thoroughly poison it, thus poisoning on t e 
crickets. In the United States of America flocks of turkeys are 
on the tobacco farms with a view to exterminating the caterpillars a- 
do so much injurv to the crop. \Cf. Proc. Board Agri., 

88. 94. 110-1, li.3-4; Delacroix, Sur une Maladie du 
•• ('haticre ou " Atitfiracnose.” in Comptes Rendus. 1903, cxxxro., - 
also La Roudle hlanche da Tahnc, etc., 1905. exL, 678: Maxwell- o}, 
Mon. Dept. Agri. Ind., 19n7. i.. No. 2. 1 13-252.] 

.HAi^UFACTVRE. 

Withering. — The leaves are considered mature when ® , 
becotnes granulated and of a dark green colour with yellowish 
The lower haves ripen first, the others in succession upwards. * 
to one system the leaves are cut off sintrly or in pairs (with a 
portion of the stem), or the stem with its entire series of 
at once. The first staue in mauufacturimr is the withering o « 
This is usually accomjili'-hed bv cutting down the plants or 
spreailing these out on the ground, thus exposing them to the 
'Un for a few minutes or hours. They are then i-arried to t 
hou--e. But if rain falls ilnring the w-itliering. the plant-- or leaves 
r.ipidiy .is pos.sible be carried to the drying-house and the reapi o 
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WITHERING, DRYING AND FERMENTIN(,; 

continued. The witherinct-house mav' be constructed of anv de'iun or 
material providing free circulation ot air. In the interior a traniewoik 
of uprights and cross-rails has to be arranged, acro.ss which the sticks with 
withered leaf or withered plants suspended are placed and retained until 
the drt’ing is complete. For the first two or three davs the sticks with 
their suspended leaves are remove<l a foot apart and retained in that 
position until the mid-ribs are completelvdried. which may take Irom fifteen 
to thirty days, accordiuir to the nature of the weather prevalent. In some 
parts of the countrv the first drying is accomplished bv the leaves being 
spread on the floor over a layer of dry straw. Rapid drving jiroduce^ 
vellow or almost green leaves, and slow drving darkens the colour. 

Drying and Fermenting. — W'hen ipiite drv. the leaves {or stems uith 
attached leaves) are taken down, usuallv assorteil and. at the same time, 
separated from the stems and placet 1 in heaps or .--tacks to ferment or .sweat. 
For this purpose thev are flattened out carefullv. the stems or leaf-stalks 
being placed inwards and the tips of the leaves outwards. It is prefer- 
able to select a damp day to commence this operation. In the Rangpur 
houses, the floors being usually mud. the stacks of leaf are placeil on board- 
ing. Great care is taken that the leaves be spread out perfectly flat, and 
as a rule a selection is made of the finer leaf to be used for wrappers, from 
the coarser to be used as fillers. For this purpose it is accordinglv 
customary to make two stacks, one of high-class, the other of low-class 
leaf. The stacks of leaf tnav be a.s much as 2 to fi feet in height and the 
top is usually covered with a cloth or sheet of basket-work over which a 
weight is placed. It is customary on the second or third dav to pull down 
two stacks of the .same quality simultaneously, ami to construct new 
.-■tacks, taking leaf alternately from the OTie and the other, observing 
the while that the leaf in the centre of the first stacks may be in the 
e.vterior of the new ones. A week later the stacks are similarly pulled 
down and remade, and this may be continued time after time for a month 
or six weeks — in other words, until all the hear of lermentation ha.s dis- 
appeared. In this way uniform and continuous fermentation is ensured. 

Bundiing and Baling. — The leaves are then tied into bundles ot 25 
or 30. a u.seless leaf being employed in tying each such bundle, (treat 
skill is required in this operation, since the leaves must be i-tr perfcc tlv 
flat, the bundle.s being almost fan-shaped. In this condition thev are baleil. 
the broom-like ends projecting outwanls. 

It may be as well to contrast this (which mav be taken as the .svstein 
pursued in 1902 when personally inspected bv me in Rangpur) with that 
given by Buchanan-Haniilton as observed in Din.ajpur (the adjoining 
district) during 1809-11. The tobacco, he savs. is "fit for riirntig in 
March and April. Each stem contains from -5 to 8 leaves, which in a good 
soil are 18 inches long, and in a poor are onlv half the len,gth. The stem 
IS cut, and the plants are allowed to he three davs on the ground. The 
leaves are then .separated, and are tied in handfuls, which arc hung in the 
open air until drv. The hanilfuls are made into balls, bv laving them 
together in two rows, with their roots outward. The jiari els .o,. ,';t- 
rounded with straw-, are tied verv tightiv. and the bale is rlict, , oniis -rc " 

\\ hitnev and Flovd (t/t'ijc/// o/ Tohoirr, I’.> Yfiih,,,,!. Aiin. 

D'q.t., bsup, 429-4.()i show the bundles or ” hands " as pr.iom c. i in Mni 'vijiiil 
and Virginia, al-o the tonus ailopted with che "Cig.nerte ,u,d .tf.iniilac- 
tunng Tobaccos," " t'onnecticut Cigar-wrapper Leaf," the ■ ( »hio Liniiner 
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Spanish Citiar-tlller Leaf." the “ Florida Cigar-filler Cuban Seed.” [Cf. 
Flovd. IVorl'fs Erhib. Leaf Tobacco at Paris Expos. 1900. in U.S. Yearbook, 
Aifri. Dept., 1900. 1.57-66; McNess and Mathewsoii. Dark Fire-cured Tobacco 
of Virginia, etc., U.S. Yearbook. Agri. Dept.. 1905, 219-.30.] Much dSpends, 
appareiitlv. on the care in handling and the^kill in making up the bundles. 
There would accordinglv seem every prospect of limitless expansions of the 
Indian tobacco trade, through the simple bestowal of greater care in the 
manufacture and in the methods of bundling and handling the leaf. Al- 
thoutrh the past centurv has witnessed a great advance there is still much 
room for improvement. Anv one who will take the trouble to inspect the 
chief tobacco area of India will readilv discover that the fault is not so 
much the climate, soil and plant, as the defective methods of curing that 
( onsign the Bengal tobacco to the humble position it usually occupies in 
the markets of the world. 

Changes occurring during .Manufacture. — Dr. Harold H. Mann, in a 
communication with which I have been favoured, discusses the modern 
opinions on this subject ; — " It has been repeatedly pointed out by writers 
on this subject that drv Sirotiinm Ttifnirii in leaf is not tobacco. Dela- 
croix (Bull. Scient. Pharm., Feb. 1905. No. 2) remarks, for example, that 
the quantity of albuminoids present in the normal leaf gives a disagreeable 
odour to the smoke that recalls that of burning wool or horn. The fer- 
mentation which the leaf undergoes during manutacture is. in fact, essential 
to the preparation of tobacco, and if not carried out properly, the finest 
leaf mav be remlered entirelv worthless. Manv theories have beeti held at 
various times as to the n.iture and cause ot the great changes which take 
place, and it has been successively believed that thev were due siniplv to 
the oxidising action of thi> atmosphere at the high temperature which 
wa.s produced (UM> to 12()' F.i. (Schloesing. Nessler) ; that definite mi- 
crobes or bacteria were the necessary agents in producing the flavour o 
tobacco (Suchsland. Koiiing. Vernhouti, and even that each class o 
tobacco had its own special bacterium ; and that such changes as occur 
are principally, if not entirely, due to the presence and action of oxidising 
enzymes or unorganised ferments (Loew). It is now almost universa J 
recognised that oxidising enzymes are the principal agents in produci^ 
the development of the colour and aroma characteristic of prepat 

tobacco leaf. i n n ar 

■■ These euzvmes, which were first isolated and examined b} 

Loew in America, appear to be at least three in number. The rs 
these (oxiilase) is an exceedingly active ferment, but very suscepti e 
noxious iiiHueiices. being destroyed by heating to the vert mo ct ^ 
temperature of 1.50 F. ; the second [peroxidase) is not nearh so ' 
but is more resistant, and is onlv destroyed at 190' F. ; the third {c« 
is of a different character, more resistant than either, but the pa 
ill the processes ot manutacture is not yet understood. The 
curing (clrviiig) and sweating (fermentation) of the tobacco lea a 
companied bv a destruction ot these enzymes present in the 
iixiilnse and peroxidase ueiierallv survive the curing process but t e 
ot these finallv disappears m the sweating (fermentation), leacing e 
resistant peroxidase. , During 

■■ The changes induced by these ferments are very considerao e. 
the di ving (i urinu) of the leaves, the .start h is transtornied. and t * ^ 
part of the .suuar which results disappears. The albuminoi s t 
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in amount : the tannin also decreases, and it seems probable that this 
decrease may be the principal cause in the change oi the colour of the leaf. 
In the sweatiiiij; or fermentation which follows, the last traces of siiyar 
disappear; nicotine decreases in ijuantitv ami there is a correspomliny 
increase in the amides resultin'; from its decomposition. The leaf becomes 
more alkaline, and further progressive chanoes take jilace in the colour 
and aroma. A slow after iermentation then takes place, iluniif; which the 
lulour and aroma eradtiallv become ripened. Uuriiio or after sweating 
the tobacco is often spiinkled in America witii a so-called ' ])etuniii'; ’ 
li'juid. the composition of which is kept se( ret. but whose principal function 
seems to be to increase the aikalmitv of the le.it and so hasten the chances 
already described.” 

Improved Methods of Manufacture. — In 'Oine of the experiments 
conducted by the Auricultural Department of rhe United States, it has 
been shown that during fermentation certain undesirabh' chaiiLies take 
place tocether with the disappearance of a lart;e arnoiint of im otinc. Ac- 
cordinylv the svstein of fermenting in stacks has Ipeen (■(indemned ami the 
substitution of closed ferineutation tanks recommeudeil. This American 
svstem, however, is not sufficiently used as vet to justify its being re- 
commended tor India. A small ijuantity of alreatlv fermented tobacco is 
placed alone with the new leaf in order to starr tlie fermentation. 

Enough has been said to indicate the tran-ifional 'taue ■>[ modern 
research into tobacco manufacture and rim i (.impiete lai k of kiiowledtre 
that prevails in India. It is no matter tor 'urpiise therefore, that the 
Government of India sliouM have 'leemed a tol.a" o exiiei’t imperatively 
necessarv. Rapid and sansfactory thouirli the progress ha< been in 
Certain directions of the Uidiau trade, ^killed ^apervi'ioii ami definite 
research locallv contlucted seems ahno't ceitain ^o effect improvements 
lalculated to place Imlia m the fm'emo't ranks nt the toba' co-Tirodi’.cinc 
countries of the worhl. 

SATIVE ASD ELROPEAS MASLFACTL RED TOBACCOES.— 'With 
the Natives of India crudelv cured tobai co-ieat m ’isiially rc'lui cd t,, a 
powder, damped, niixeil with v'/r (pp. lltl'.’', aUn various fhivnuruii; 
ingredients, and thus niaile into larve cake'. In this lunn it is 'olil to the 
consumer. The pipe onliuaiilv U'l-'l i' a Imll'ix.- V""! ,ir ' m oanut shell 

partiallv tilled with water. From this vc"el aiise twu tubi one the 

mouthpiece, the other tli<' attachinenr lor the ,n tinil jiijim the ihi’uit'. or 
vessel coutainini; the tobacco. The 'inoke m thus drawn thniuiih water 
before reachimj the inoutli. The tobacco is ignited with a live coal or 
buriiini; cake of spcciallv prepared charc'ial. 

The crudelv preparcl leaf is siniplv rolled ber-.veen the hands. < om- 
pi'cssed into a coiivenieiitlv sized, ball, and iiU' ed within the rhihiin. 
But with inanv of the hill tribes a crmle pipe is U'e.l that hardly 'lifft-r.s 
b'om that emploved in Europe — the boll beimr iiiadte from a 'hort jonir of 
a bamboo and the 'tern a i oinmoii reed. Indeed m nniiv i ase' the pipe 
may be construe ted. tor each smoke, of suit mml place-l on a 'tone, the boll 
Inivine a small opemm; at the bottom airaiii'e wh:. h tin- lips are jirc'sed 
"i 'inokim;. It is onlv ot South India ..iml I’cirma rh.ir if ■ an be 'ai l tlnit 
s’luiking clears has become 'O eeiiei.i.1 tj,:.t It c,in ne de'i I'ibed as a wide- 
spi'earl habit. But -.viThiii ivreut ch,.!, .rent proni'es' h,)' been made in 
I'lirtl eiear manufacture, and ~tea.!ii'- the pr.n ri' e ui . mar-'i'iokim; seems 
To be I '.virh rl.e better classes ot N.ttr. i ' ail over the country. 
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And it i' cU'to!..arv to r.-t(l in tL“ pubui id the rapidity with wliich 

the habit of eniarerte-^unikiiia ha> invaded the cocial lite of the various 
raves and people-, of India. 

Indian Cigars. — One of th.- fir-!t persons who realised the possibilities 
of an Indian eisar trade wa^ Capt. E. A. Campbell, who. in 1876. started 
a companv at Dinilniii to impiuve the well-knowu Triehv " of former 
time-. Two veaie later, however, rhe eompany was wound up and little 
proure^s madie nil abour I.'."*!, when it was discovered that by importing 
wrappers from Java ana .''umatra a iduar could be turned out that would 
please the eve ot the con^uiuer better than that constructed throughout 
of Indian leaf. Thi- di-covery nave at once the impetus that was needed 
to briiit: the exi ellent liuai- of South India to the favourable notice of 
the world at larue. A iactorv inspected bv m.- in IfiOo was found to give 
emplovment in all it- departments to fully a thousand persons — men, 
women and children. It wa-i aM-ertained that the usual rate for an 
expert worker was to proitui e PH) to 8<I0 ceiai' a day. according to skill, 
thus earniiii: from Rs. to R-. .'h' a month in wages. 

But it is perhaps one of the UiO't remarkable features of the tobacco 
traffic that no attempt l.a- been made by Europeans to organise a 
tobacco-maiiufacturine e-rabli-hnieiit either wdthui the great producing 
area of Bengal ir-elt lU in Buima. where the Bengal leaf is worked up 
and again returiieil in tin- inrm of the cigars tor which Burma has been 
so lonv famou-. 

industrial, Chemical, etc. — It would be beyond the S( ope of this work 
to di'i U" all the ^nlc i--ue- .indtei linical inve-tigatioiis. The 
(irdphin Imliiii (li.. will be iouiid to .'ct forth the salient features of 

ino-t of the-e -id- 1 -ue-, The K, ><■ BnUctn, (Feb. 1896. 49-5.51 fumishes 
iletails ri'uardiiic rhe n.itur.il 'Uaar pre-ei.t in tobacco, llany publications 
have dealt with tolxu'in j-do . — a substance prepared in France and sold 
by all the licen>ed vemior-. It i- i laimed to be free from all natter 
su.sceptible ot lerineutation and to coutaiu no resinous substance, but a 
higher percentage or nii.otiiie than would be the case tvith an infiision o 
the leaf. Tobacco juice is iaraely used as an insecticiae. Espin pu 
lished in the BullHm of tlx B'/latiiciB Department of Trinidad for 
a highly instructive account ot tobacco cultivation, manufacture an 
trade. This wa-i followed up by a most instructive little book J 

.Sir D. Morris. Imperial Commissioner ot Agriculture for the M .**1 
entitled The Cu/tiration ami Curinr/ of Tobacco (19U5). The Tropica 
Aijricuitiirist (Oct. 190.5. 59-5 ; .Jan. 1906. 819-26. etc.i coiitaius 
great iiiTere^t on the i ulnvatioii and manufacture ot tobacco „ 

' [C7. Heuzc. Lis PI iml.id. l.S'.C,. ,v., 43-UO . Artliiir 'Vighani 

Tobacco-, Ki-iime. Anai. o' Tobacco. Jeiikin-.. Etficti J y, go': 

and ilearis. ('iiamiei i>- Fcit,,. ( ','iac Leaf. I'.S. Dipt , D t'-eViv 

Haa,p. Tobacco Frn o. Pa-tl-i Fm riom yicniDiC'. Pietet auditor f'„kaccci 
Alka/oiilg of Tobacco : .lui.u- Mol.r .md ..tlier,-, Dei, Tobacco yn.i 

uvcler .Slade, etc,, eti . iiinnienia- paper^l. Kuna'. 

Biot'-jij'o . Ipilll; X,, (.«. The y ~ 


De, Tnbal, Kuitur 

■ ■ Eazym. m C oed Tobn-co-Catalase : Schweft 
Thf Chni-. or Tohuxt, ; TLor})^-' uiui The Pnrn^.ni*^ npUcrois. 

Lfai \ E. ’VVi;iiaii.=. /]■,■.* nrio Vfil-if m . 

F emit Yitnf ion dv tnhfif'. in B-a" Xr Fhann.. 11K)5. tS4-il.‘>. etc., etc. ^ 
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ill South India prc>ducuiu verv supenot tobacco, aucl that .'nu 
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about that time ai<o sent from India to Esi^laud. In \va^ puljii^hi'il 
Burhanan-Hamilton's a( <'Ount of Dinajpur ('.vhich was po~siblv written 
about 1809 to 1811). He speaksof tobacco i-ultivation inuidi if it liad 
been even then a well-known crop (see p. 805). It was apparentlv not 
fermented at all — siinplv dried leaf. 

Exports . — By 1866-7 the Exports of tobacco from India were valued 
at Rs. 5.61,836. of which onlv Rs. 7,088 worth were (oiisiened to the 
United Kingdom. But there i.s no mention of ciear,s in these earlv trade 
returns ; and what is more curious still. Bornbav was bv far the most im- 
portant source of the Indian supply. Ten vear.s later (lt<76-7) the exports 
were rendered under three headiiies • — Unmanufactured Tobacco, 
10.508.720 lb., valued at Rs. 7.51,375; CiLtar.s, 19(J.136 lb., valued at 
Rs. 1.17,4:45 : ami Other Manufactured Tobaccoes. 205.033 lb., valued at 
Rs. 22.578, Ten years still later (1886-7) the exports were : — Unmanu- 
factured. 9,868,834 lb., valued at Rs. 9.57.1.56 : Ciyars. 273.209 lb., valued 
at Rs. 2.11.391 : and Other Sorts, 193,996 lb., valued at Rs. 27.036. Auain. 
ten years still later (1896-7), the exports were ; — Unmanufaetured 
11,257,582 lb,, valued at Rs. 11,38.204 ; Cigars. 557.816 lb., valued at 
Rs. 6.37.812 : and (Other Sorts. 273,872 lb., valued at Rs. 37.318. For the 
most recent years (takinst values only) the followintt were the exports : — 


— 
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R-. S.c>4,i.-,4 
Rs. 3(>.74o 

lT.Hi).l;j2 

ln.4o.42T 

42.440 

12.s‘i.241 

7.72.7!»'.i 

37.ii3'.i 

U.07.241 

S.s!0.')ci3 

.■.2.2'.i3 

20.4'.'). 1)23 
tiT.4H'l 
4s.siii; 

Tot.cl . , 
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The cheap tobaccoes returned um.ler “ Other Sorts " are Xative pre- 
parations consigned to the Maldives, the Straits. Ceylc.iu and .krabia. 
Perhaps the most remarkable feature of the foreign traffic is the uroNrth of 
the supplvof cigars. The e.xports of this class expandcsl frcjtii a valuatiuti 
of Rs. 1,17.445 in 1876-7 (when first separatelv rcuiirncsli to Rs. It). 4(1. 427 
in 1901-2. and R.s. 9.97.489 in 1906-7. Ami it is snruiticant that, iii what 
might be called normal years, the'se exports uo maiulv to the Uiiifed 
Kinadom ami the Straits Settlements. The veats 1901-2 and l'.iij2-3 
were abnormal, sinc e in thc-se vemrs verv l.xiuc c-onsinnmi.nt' were lua'ie to 
Cape Colony and Natal — doubtless to meet the- demamls of the British 
• soklier.s. Further, it may be' aildcd that the bulk of the clears exported 
from India go from Madras and Burma. 

Dt the unmauufac;tured tobacco. Bornbav exports bv far the hiruc't 
quantity (on an average about oiie-lialf the total). .knd what is 
remarkable, the rec eiving countries are Aden, the Straits Settleimmt', 
China (Hongkong) and Holland, the last-meiitmiied having lor some 
tune .steadilv inc reased its demamls fcjr the verv cheapest o* rht- Imliau 
unmanufactured tobaccoes. No Indian unmanufactured tobacco weenM 
appear to go to the Unitc’cl Kiii.gclom. Bengal, the c.hiet picjiiin ii.g puj- 
vince, exports to foreign c cuiiitric’s. as a rule, onlv about half tlm cimuiritv 
supplied by Bornbav. But the explanation of thm c ircuuistauc e i- peihaps 
to be had in the fac t that bv the c oastwi-'e traffic Bengal i' s'ncjwu to 
export to Burma uniuanufactured tobacco (in 19').5-6i to the value of 
Rs. 27.68.296. The inijiicita'ic e of Burma t-i the Indian grower macie 
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still more evident when it is added that at the same time Madras con- 
tributed to Burma unmanufactured tobacco to the value of Es. 14,72,433, 
Thus Burma is to the Indian grower of unmanufactured tobacco a very 
much more important market than the rest of the world collectively. 

Imports. — Turning now to the Import Traffic, a similar expansion 
may be said to be observable. In 1876-7 the traffic under all classes was 
valued at Rs. 9.56.880. Ten years later (1886-7) at Rs. 49,53.486 ; the 
followin" decade (1896-7) at Rs. 26,,30,2.58 ; in 1904-5 at Rs. 55,62,850 ; 
in 1905-6 at Rs. 66.08,807 : and in 1906-7 at Rs. 69,33,377. The most 
noteworthy feature of this trade is the growth of the demand for foreign 
ciirarettes. The year 1900-1 was that in which the returns of cigarettes 
were made apart from cigars. Thev were then returned as 1,165,399 lb., 
valued at Rs. 17,03,968 ; while in 1904-5 thev were 2.518,659 lb., valued 
at Es. 35,08,187 : in 1905-6, 3,119,071 Ib., valued at Rs. 44,97,699; and 
in 1906-7, 2,912,841 lb., valued at Rs. 45,97,364. On the other hand, if 
an opinion can be formed of a traffic for so limited a period as six years, 
the imports of cigars would seem to have manifested nothing like the 
interest taken in the cigarettes. In 1900-1 the imports of cigars were 
60.157 lb., valued at Rs. 2,34,209 ; in 1904-5 thev were 118,020 lb., valued 
at Rs. 3,75.9.58; m 190-5-6, 101,293 lb., valued at Es. 3,49,1.36 ; and in 
l!i')6-7. 111,-586 lb., valued at Rs. 4,03, -330. This state of affairs maybe 
a clirect conseciuence of the continuous improvement that for some years 
pU't has been maintained in the Indian-made cigar. 

Clf the imports of cigarettes in 19(*0-1 (1.165,399 lb.). 610,980 lb. came 
Ji'om the Uniteil Kingdom and 362,760 lb. from the United States, while 
f^87.882 lb. of these imports were taken bv Bengal. Of the supply 
for 1906-7 (2.912,841 lb.). 1.818.057 lb. came from the United Kingdom 
and 782,596 lb. from the L'nited States. The supplv from the Straits 
Settlements seems to fluctuate verv greatly, hut for the past two ywrs 
has declined seriousiv. In 1903-4 the imports came to 1 7 1, 294 lb., hut 
in 190-5-6 were 19,228 lb., and in 1906-7. 15,053 lb. China (Trea‘v) 
Ports have similarlv given indications of a contraction ; in 1903-4. 2^3, 1-3 
Ib. : in 190.5-6, 16;3,661 lb. ; and in 1906-7, 112,528 lb. Bengal continued 
to hold the supremacy as the receiffing province, since out of the tota 
it took in 1906-7, 1,755,852 lb.; Burma and Bombay following 'vi 
respectively 438.723 and 309,385 lb. Robertson (Bev. Trade M-, 
191)4-5, 11) remarks; The ciirarette imports have thus in five }ean 
iii'-reaseil 106 per cent., and the quantity importeil last year repress e 
84') million cigarettes. The average value per pound was Rs. 1 
Briti.-h. Rs. 1-1-2 American. Rs. 6-9-1 Egn-ptian, and those from tne 
East. 15 .xiir.a-. 9 pies, the value per l,0<l6 being nuighly three 
the value per pound. Noel- Patou {Rer. Trade hid., 190-5-6, 1'5) s o 
the qiiautitv to have further increased by 23'8 per cent, on that^ ^ 
1904-5: "The average value per lb. from each of the .sources was- 
British, Rs. 1-8-10 : American, Rs. 1-1-6 ; Egvptian, Rs- 6-4— . * 
Eastern 13 annas.'’ „ 

Hpeakiiig of the modern cig.arette trade. -I. E. (1 Conor (Am/Ja-ln ■ 
April 19(53 1 observed : ■'Within the last three or four years, 
a singular modification of popular taste has been witne.ssed. one " 
wjuld hariilv have been believed posdhle in such a l Ouutr' am 
-. n h a people. Some euterprisintf firm.s in Europe thought thei sax 
upenn i; ;u Ind’.a ff>r the Native consumption of Amern an 
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c'liraretti's in .'■upt‘rst*s>ion of the honhih (or water-pipe) still eoninionlv 
used bv the people. Aetino on this idea tliev imported eiuarette-' iii 
inereasine ipiaiititv at rates brinuiiio them within the reaeli of the masses, 
and ill a very short time the arrauueinents made tor brineine the eittarettes 
within easv reaeh of the eon^unier had a verv manife.st erteet. At the 
present nionieiit the value ot tlie ciL'arette.s import eil is about il.'iO.lHK) a 
year, and allowin'' for the pro])oition of better class ci'^rarettes imported tor 
Europeans it is clear that the trade is already extensive. .\.s vet. more- 
over. it is practically conbned to a tew larite towns, aiul is only bcjinniiiit. 
To say that it mav increase tenfold is to ii.se most inoderafe laiiL'iiaee. 
\\ hv should the supply ot these tliinp" be allowed to < ome trom .ibroad i 

• >1 the cieartrade in l!)(Kl-l (tiU.l.'iT lb. i. lb. came trom Beleiiiin ; 

11.054 lb. trom the Philipjiines ; T.tioo lb. from the Straits Settlements; 
5.dt)7 lb. from the Lnited Kinitilon. ; and 4. 777 lb. from ('lima — Hoiitr- 
koiie. In 1900-7 (lll.ost) lb.). .'!S.420 lb. came trom Belciuin : dS.ilS lb. 
from China — Hoiickoiur ; 21.7-59 lb. trom Holland: -i.ti-aO !b. trom the 
United Kingdom ; 2.992 lb. from the Straits S*'ttlem<mts ; and 4-5u lb. 
from Natal, the supply haviiiL' creatlv 

NIGELLA SATIVA, Lhnt. : Prau*. Bn^/. liinri. i.. VM, 

RA>rrNcrLA( e.e. Th*^ Small or Black Cumin, hihiiirn. bilom'f. 

mu'ifi’ht, birt ftc. A n<iti\> 

of Southern Europ^^ hut exten-iwly » ulnvatn*! in Irulia tor it*; 

These uont.un TW't kinds ,..i Oil. ■ iu- d.irk-' • fr«»LTHnr <uid smijitile. 

Ihe other uiear. n^'rirly fol«.iu and oi rdM*ut rlio i oii«i-tcn< y oi .a-ii.r oh. 
MeDP IXALLY they a!’*-* re-Taidi-d .>Joii.‘.it]' , ariuinatix*-*, 'to]j,a‘']jl< and 

diffasine. By tlie Xative- tiny -iiv u *. h 'i-i- i in '.rnt's. ni vin-;.:ar ip llBd, 
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OILS, OIL-SEEDS, FATS, ETC., AND PERFUMERY.— 

The Oils and Fat- m.iv be . la"i*i.-.l !-■.■ ma'" sV't-ni' .i.-].. i!dina' 
upon their ihetnieal. pb.V'iial a, id ii-liistM.il ;uoperti>' ale! n-". < Ir 

they mav be grouped <ici ordiim e.s tbev .ir*' deiive.! from tlie animal, 
vecetable or mineral kiiig'lonis. Some .ire spoken of ,is tixed. others 
as essential, edible, medicinal, drvini;. non-drving, eti .. or auain as ilbi- 
niinants. lubricant.s or as suitable tor < aielle-inakinL'. 'oajj-ii'ukiiic or 
perfumery. Blount and Bloxam i (■«<■/,/. /or Einjin.iind M'lh i(f.. i >• .. I'.hmi. 
m. 22.3) observe that fats, tallows, waxes, etc., are -bemnallvot the s.uue 
nature as the substau'-es popularly 'lesmn.it—l oils. Thev ate cbar-u rei- 
ned bv their nnctuoU'iiess. iiv their insolubility :i. water, and !iv tiieir 
solubility 111 ether, bieuzeiie. I artioi, bisrdnbide. and b-,- th.-;r leavn a ,i 
crea~v stain on jiap'-r. whi. h ibe-s • ot -b'.ipjieai bv ev.i;)..r,in<j!i. ( b- ■ c- 

callv they arc erbci.-al '.lits ot t.i'tv .i- i.i~. tie- jliohi-l '-i in le of >i,.- - dt 
bc!!,v el\-c>-riue .vlv-el''] , ,-Xi--jC li -e'T.U.;, .'he'" Mdee-' "t 1 l_''-r 

ah oliols o( I u;-. Popul.iilv, bo-.vi-v- r. t .fs .lo- x-.-v.---! -i- .listim t oil'. 

but It -er'Ves no gon-l p iniiis-- to scp.ll.lte tjielu. 
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To rlie Xativi^^ of Iiulia (f>iLS inialit be desrribed as chiefly of interest 
as artiL le-, ot > liet or as illiimiiiauts. They are but rarely employed as 
lubricants. The painting of woodwork is a luxury of the wealthy. With 
the peasant, the ornamentation of the implements of his trade or the 
materials of his pastime are coloured, when coloured at all. on the turning- 
lathe and by means of lac. The dyers and leather-workers, however, all 
use oil, and have done >o from the remotest antiquitr-. One of the most 
important Indian uses of oil, and one <-omparatively unknown in Europe, 
is the anointment of the person with mustard or rape and a few other 
sweet oils. The use of soap as a per^oual detergent cannot be said to be 
more than a luxurv. and indeed, to the mass ot the people, an unknown 
luxurv. C'ruile soap is. however, largely' manufactured and sold in every 
^-illage to be employed by the washerm.-n and dyers. 

Candles were never verv extensively used by the Xatives of India, hut 
the modern demand for kerosene oil atul the cheap German lamps, specially 
designed for service with mineral oils, has largely' supplanted the candles 
of former times. In fact the great popularity of kero.sene and other 
mineral oils, within rerent vears. has iloubtless curtailed the cultivation 
and manufacture of most of the minor oils, more especially' those intended 
as illumiiiants and lubricants. It G a matter of tw'enty'-five to thirty years 
ago, at most, since everv European resident in Incba. and all the wealthier 
Xative.s. emploved either castor or cocoaiiut oil e.xclu.sively' for house 
illumination. The sul)■^equ^'llt introduction of refined kerosene from 
America drove these completelv our of use. and that too within a remark- 
ablv short time, just as electriiitv seems <lestitied to displace kerosene and 
gas. The introdin.-tion of Ic'S pure riiougli clieaper Russian oil and the 
invention of cheap lamps (alreadv meiitione<l) mav be .said to have^marked 
the still greater <li.splacement of vegetable illuminating oils. Kerosene 
has. in fact, effected a revolution in rlie cloniestii- economy of thepeopleo 
India that is marked l)v an increasing demand for lii.xurv and convenience, 
one of the many e.xpressioas of prosperity' that come direct from t e 
peasantry. The present article w'lll la* made, us lar as possible, to exciu e 
Petroleum (p. 875). though in some instam es this may be impossible {(■fj- 
candies) when the returns do not separate the niiueral oils anu t eir 
manufactures from the corresponding vegetable and animal product. 

The following are the chief sources of the vegetable and animal i 
and F.ixs of Ixni.v. in the .sequence ot their scientific or trade names 

Arachis — the Earth-nut (see pp. 7fi, 8U-3) : Bassia the ** 
(p. 12Ui : Brassica — Mu-tard and Rape ipp. 183-fi) : Butter (pp. A J • 
Camellia — Tea-^eed : Camphor (p. 217) : Cannabis — Hemp (pp- -o ''G ' 
Carthamus — Sattlower (pp. 281-3): Cocos — Cocoaniit^ (A'opra) (pr 
357-()<-»): Dipterocarpus (Am/l (pp. ,5(il-2): Fish-oil (pp- 5^1-5): 

Kokum Butter :p. 553: ; Ghi — Glarined Butter (pp. -t78-82; : Gossypi 
Cotton—eed (pp. (il2-3i ; Guizotia— Xiuer-seed ip. *'25) : ■ 

(p. 7b(), ; Lard and Tallow (pp. 701-3) : Linum — Linseed ipp- j 

Moringa — Ben Oil. (p. 781); Papaver — Poppy'-'eed (p. Sb'b : — ^ 

— Castor (p. 922); Sesamum — Til or Giunelly (pp- G am 


(Bees’) (pp. 12.5-7). 

There are inanv othei.s that of course might be 
the ahov>- are representative of the Fats and OiG 
importance. In passing, reference in.ay I'c given to 
p. 138): f 1)1 . Di ■■ the W hite 


mentioned, 
of commercial 

J},»))f)ll’ ( 5 '"*“ 

Silk-cotton Tree 
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(Hooper, Eept. L'nbur. L"L Miis. (Imliiit. See.), HMXi-T, 9) ; Ilelifnit/nis 
oniiinis. L(ii»., Sunflower (Hooper. Agri. Ledg., 1907, No. 1) ; and to 
<Ue<( fiisjthloto. H o//.. the Indian Olive, which in Kohat fruits abundantly 
(Hooper. Lc. 1904-.5. 2.j|. In the present articde it is proposed to give in 
one place a brief sketch of the oil interests of India collectively (e.xcluslve 
of petroleum and its derivatives). Collective treatment i.s necessary, not 
onlv to link together kindred information hut to exhibit the returns of 
oils and fats (niven in traile ^tatistii s a-. “ Others"!. whi(di bv anv other 
treatment would be omitted from this work. 

[C7. Hurst. Lubricating OUs, Fats, etc., psiOG, 115-210; Lawrence, Valleij oi 
Kashmir, 340; Andes. Vegetahh Fats and 0‘ls, ISOT, 11-02; Ann. Lidg.. ISIIO, 
No. 12 ; Dun.stan. Imp. Inst. Tich. Ilepts, 190;t, 123-45 ; tVnj;l;t and tlitf-hell, t>ils. 
Fats. Waxes and their Alanut., 1003 ; iiur^t.Patnfers' Co’ours, Ods and Varyiishes, 
1901. 359-95 ; Lewliowitsoh. Oils and Fats, Cantor Lect. Aoc. Arts. 1904, 795. .S09, 
819 ; Jonrn. Sne, Chem. Indust. (many articles); Otis and Fats in Trop. Aari.st., 
xxvj.. 12.5-0; Leathei, -V- ic D' p*. Anri. Ind., loot, i. (C'heiii. ser.). X" 2.] 

FOREIGS TRADE l.\ OIL-SEEDS, OILS, FATS, ETC. 

The official returns here discussed may be viewed as .separated into two 
great groups — Imports and Exports. Uinler each of these sections 
mav be formed, such as Fixed and Essential, with sub-sections. Vegetable 
and Animal, and under these again still further groupings, according as 
the substances are raw or manufactured. Taking the rirst year for who h 
fairly complete returns exist (1870-71. then twenty years later (1896-7) 
and the most recent vears (1905-7), the following '.tatement may he ac- 
cepted as e.xhibiting the values of the more interesting transactions in the 
combined traffic : — 


Imports from Foreign Countries. 


(.d) Fixed. 

ISTii-T. 

1S90-7. 

1905-0. 

1900-7. 

(a) VzOET-iBLE. 

Rs. 

Rs. 

Rs. 

Rs. 

1 . Oil-seeds . . 

1.37.191 


2.9.5..548 

3 . 70,009 

2. OUs 

2.41.030 

31.73.292 

14.4o.so5 

20.33.724 

(6) AxiM.iL. 





3. Oils 

lo.iiiH 

2.19.71.1 

4.02.301 

.-. 70 . 0.57 

4. Butter 

:is:t 

2,01.44! 

3.12.510 

2 ,iit'',o:>o 

0 . Ghi 

2 .T 11.395 

4.2''.4:)2 

1 . 79 . 4 s:; 

2.13.S01 

Tallow 


1.99.157 

,S.lo.7o.5 

9.14.834 

7. Lard 

— 

— 


!♦2.37<-) 

S. Wax (excl. Candle>) 

l,4S.41'i 

7,0113 

13.0.';4 

24,S75 

(r) yi.VXrFACTVREs, 





li. Cand)f:8 ^jiu-1. P.iraJ^in) 

S.92.91S 

10.99.751 

s.07.!I,83 

7.32,43,8 

lO. Suay) 

3.32.791 

1 1 . 70 . (170 

31.90.S!i0 

32.28.1.50 

11. Oil and Wax etc. 

17.020 

2.99,1.50 


0.20.305 

(B) Essential. 





12. Oil-see.is .. 


1.44.407 

1 , 22 . 97 s 

1 

13. Oils 

40.31’,.'? 

l.lo.Ofii 

1.82,.5ol 

2 . 03.5011 

14. Perfumery 

4 . 1S.S51 

2.14..570 

2.s,s.954 


Oraxd Tot.vls . . 

27.24.179 


s^,:itKr,r)4 

l.‘Ki.i>7.!»74 



£.531.998 


£Os7. 1 98 


It will thus be seen that while for approximate! v the pa>t tliirrv 
year-, the imports have increa'cd threelold. during the past eight or nine 
years thev have maiiife-ted .i temleiu y to decrease. Prior to 190ti-7 the' 
highest veai on record was 1 9<)l-g, when the total ol the .ibove articles came 

8i;’. 
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OIUS 

Trade 

SOAp. 

L aoleam. 

Exports. 


T-jtal IcteresC' 

] Tri£r. 


to Rs. 94,66,769 (or £631.118). The most sisnifir ant feature of the returns 
is the expansion of the deniainl for soap, nainelv from a valuation of Es, 
3,3:2,791 in 1876-7 to Rs. 31.90.89(1 in 190-5-6 and Rs. 32.28.156 in 1906-7, 
The growth of this traffic has been continuous, notwithstanding the 
fact that within the period dealt with India has made rapid progress as 
a soap-manufacturing country. .So aLo the expansion of the demand 
for the goods treated under Oil and Wax Cloth is certainly remarkable, 
seeing that the textile used for linoleum is jute, which is specially 
manuf_icrured in Calcutta and sent to Europe and America to be 
subjected to its final transformation into the goods which reappear 
under the imports indicated. The decline of the imports of gh’ and the 
enhancement of those of butter and tallow are also worthy of note, the 
more .so since the consumption of foreign candles has practically remained 
stationary for the past thirty years. 


Exports to Foreign Countries. 

It mav now be useful to set forth in a parallel series of quotations the 
exports from India of the Oil-see<ls. Oils, and Manufactures therefrom:— 


{A) Fixed 

l.s7.>-7. 

lS9ti-7. 

1905-6. 

(a) Vegetable. 

Rs. 

Rs. 

Rs. 

1. Oil-seeds . . 

5,2.8.911 873 

7.95.41.000 

10,40.17.449 

2. Oils 

28,54.'j;i7 ■ 

47.9.>.437 

53. 99. “175 ; 

.3. Oil-oake 

— 

10.17.673 

(51.99,194 
\ 16.99,186 




(for manure) 

4, Drr 2 -? of Oil 

<i.7o.0:!5 

1.79.515 

— 

Ifi] .^.XI.MAL. 




.5. Oil^ 

.13. OSS 

1.691 

6., 343 

♦>. ( rhi 

3.57.2.'.0 


29.38,771 

7. Lard 

8. Ta!l,.w 

9. Wax (other tlioo 

3.22.S25 

31.2:14 

!»."). r>74 

18,7.30 

1,11,255 

7.31,320 

Candles) 

— 

2,70.190 

(o) JI.AX-UFACTl-RES. 

10. Soap . . . . , 

3.72.059 

61.260 

10.867 

{B} Essential. 

11. Oil-seeds .. ■ 

2,94.3*17 

5. 75, .SOI 

20.74,818 

12. Oils 

1,80.1. 30 

2,32.601 

7.11.318 

13. Perfumerv (ihisk) 

1.17.2.51. 

19.2.35 

11.180 

.. Othcr-^ 

1.(14.371 , 

S2.705 

1.49.639 

Grand Totals . . 

5.83,2.3.385 

S.03.51.6S2 

12,30.79.76.3 j 


£.3.221.(192! 

£5,9.36.778 

£.S,2(I5.3I7 


1906-7. 

Bs. 

12.82,97,037 
46,77,307 
I 35.89,740 
\ 40,09,381 


23,171 

22,65,443 

15,747 

80,404 

5,96,009 

6,688 

19,20,257 

8,12,746 

14.500 

1.51,441 

14.04,59,871 

£9,763,991 


Thus in appro.ximatelv thirtv vear.s the e.xports under the abcvemcn^ 
tioiied artide> have increa.sed from a valuation of 3j: to 9:| nu o 
pounds sterlinu. But to obtain a full conception of the irapor anc^ 
of Indian foreign tran.sac tions in oils and oil manufactures, n 
necessary to add the iniport.s to the exports, when it is seen ® 
total traffic has expanded from a valuation in 1876-7 of 31 nil ion 
over loj million pounds in 19(i6-7, . -teaib" 

Perhaps the mo.-’t important feature in these returns is the » e 
progre.ssion of the oil-seed traffic, whii-h in 1876-7 stood at a ^a , 
£3.526.4.58 and in 19(44-.5 had expanded to £9,499.961, but contrac 
£6.934.496 in 190.5-6. and be. ame £8,5.53,13.5 in 1906-7. And . 

details of these exports are lookeil into it is found that the traffic me 
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seed has expanded durinsj the past five years from a valuation of £3(1,099 
in 1990-1 to £I10.S40 in 1904-5, £681.173 in 1905-6, and £866,043 in 
1906-7. That is to say it has expanded from being utterly insigniticant 
until now it holds the seeond place in quantity and the tourth m value of 
all the oil-seeds. The bulk of cotton-seed exports go from Bombay to the 
United Kingdom. Although less in value, relatively, the expansion of the 
traffic in oils, in ghi and essential-oil seeds is no less iiiteroting and 
valuable. 

INTERNAL TRADE. 

But splendid though these results are, they show very po.ssibly little 
more than two-thirds of the actual value to the country, the remaining 
third representing the consumption of raw material or of the loi al manu- 
factures therefrom. But while it is easy enough, from personal acquaint- 
ance with the countrv, to hazard opinions that may be found fairly accurate, 
it is often bv no means possible to substantiate such by actual statistical 
returns. It has been found the only satisfactory course in dealing v ith 
the above (foreign transactions) to take the declared values at the port.s. 
since in some cases the quantities may be in gallons, in others in cwt. or 
in yards. On referring to the official returns of internal trade, a' mani- 
fested by the rail-borne traffic, the quantities only are given, and these are 
e.xpressed in cwt. No relation can. therefore, be worke<i out between the 
railway goods traffic and the valuations of the exports and imports rci onled 
at the customs houses. Still, as they stainl. the railwav renirns are in- 
structive. Some of the more important materials and movement', as 
learned from a study of these return', may be here bnetly reviewed. So 
also, in the same way, a studv of the transactions^ by sea coastwi'e give.s 
additional particulars ot the iiiter-proviin-ial e.xchauges and of local ion- 
sumption. The.se transactions are given in cwt., so that a rompan.sou 
with the raihvav returns is po.ssible, but not with the foreign transactions 
nor for years later than 1905-6. 

OIL-SEEDS. — In the Agricultural .'ilatistics the following are the head- 
ings usually accepted, and under which alone areas of produi tioii are 
recorded — Linseecl. Til, Rape and Mustard, and Other'. In the return' 
of Foreign Trade a more comprehensive series is given, iiamely i.'otton. 
Uastor, Earth-nut. Linseed. Mahua (" Mowa " or " Mowia "i. ilu'Tavd, 
Poppy, Rape, Til. and Others. Lastly, in the publi'hed return' id rad- 
borne traffic we find a third grouping, namely Linseed. Rajie and 
Mustard, Til. and All Kinds collei tively. the last heading including 
the three separate kinds as well as the Others ot Aijricu/tuxil auu 
Trade Stntisticn. With the exception of linseed and tH. no auaivsis 
■of the returns of oil-seeds is pos.sible that would approxiiiiately exhibit 
the relations of production to con.sumptioii. 

Area. — The majoritv of the oil-seeds and oil-yielding niateriaL enu- 
merated in the opening paragraph.s above are, however, regular agiicul- 
tiiral crops, and accordiiiglv appear in official stati'tics in some po'irion 
or other. A few, such as the cocoanut, the mahua. the walnut, eti .. are. 
however, trees, and can hardly be classed as regular agriiultiual ciops. 
Another series afford oil-vielding seeds as a supplementary crop, sin li. tor 
e.xample, as cotton, hemp, safflower, poppy, tea, etc. The nthcr- in 
Agricultural Statistics would, therefore, not include thc'c by-[irHduit oils, 
but would CDUsLst of the minor oil-.'eeds proper, 'in h U' earth-nut, uiger 
.and castor. To the area.' returned as oil-seeils would, therefore, have to lie 
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added >oiiie purnoii-i ot the acreaife^ returned under cotton, hemp, poppy, 
eti ami an eatiinate made tor the areas of the oil-eiekling trees, before a 
full l oneeptioii could be obtained of the total area of India normally 
concerned in its oil traffic. Bat taking the statistics of the oil-seeds as 
published, the area devoted, to these crops would seem to have expanded 
I'oii'iderabiv within the past tew years. In 1899-iy(K) the total came to 
ln.;iJ7.641 acres in the British Provinces alone, in 1903-4 it had expanded 
to 14.34.j.y<9i acres, in lyud-.") .stood at 13..jlS,7iiS acres, and in 1905-6 
was Ji.-jMl.g.j.'j. with, .-av. another million acres in the Native States. 
But to that vast area would, as just explained, have to be added some 
portion oi the Land devoted to cotton (which tor the years 1904-7 has 
averaged 21 million aeresi, a.s also the area under all the other plants 
enumerated above that, like cotton, afford oil-seeds as by-products. 

Of the more important oil-seeds it may be said that til or jinjili {Sesa- 
nunn iinfirinii) is the most abundant and most widely cultivated of aU. 
It occupied, according to tlie A(jriculturii! Stnt(stic.‘i. over 4 million acres 
in 1904-.5, distributed chieffv in Burma, the Central Provinces, Madras 
and Bombay (induiling Kathiawar and Baroda). Then come rape and 
mustard with almost 34 million acres, mostly in Bengal and the Panjab. 
Lastly, linspeil. a good third, with some 3 million acres, very largely in 
Bengal, the United Provinces and the Central Provinces. The final reports 
issued bv the Comnien ial Intelligence Department e.stimate the areas for 
19(ffi-7 under these crops a-; lollows : — rape and mustard. 4.196.500 acres 
(pure) and 2.21 <i,(K) 0 ai-res (imxeil) ; se.saniuin. 3.863.100 (pure) and 
775,000 (uii.xed) ; lin.seed, .'l.oi’S.^tto acres (pure) and 663.tK30 acres (mixed) : 
but ill the c.me (jf sesaiiiuni the area lor Burma is not included. Linseedis 
the rent-p.iving oil-seeil crop, onlv about 6 pi*r cent, of the annual average 
outturn being retained in the country. The other two crops, td andmus- 
tanl and rape, are very niueh more largely consumed locally, and are accord- 
inglv not so immedi.ttelv intlueneed by the fluctuations of the foreign 
markets. But a di.sturhing element in estimates of area and production 
occurs, as already partially indicated, in the verv large export trade m 
cocoanut oil, and in the material (kopra) from which that oil is expressw, 
through the fact that no area of production can be given for these produc 
Moreover, kopra (or dried cocoanut kernel) is exported, to some extent a 
least, as an article of food. It is at all events not treated as an oil-seed in 
any of the official returns, though it affords an important oil. . , ■ r 

Traffic . — Turning now to the official publications that furnish in or 
mation regarding the internal trade, we learn from the returns of rai 
borne goo<ls that the most important receiving province is ordinan} 
Beng.il (an average ot over l.HHi.dOO cwt. tor the vears 
chieriy Iruin the United Provinces and Calcutta). Next the Panjab. "i 
an average of about I.tMMJ.lXXl ewt. for the same period), depends upo 
the Uuiteil Proxunees almost exelusivelv for its external supplies,^ jO ’ 
moreover, are ehieflv clas-ed as Other Oil-seeds. Then '’oriie» - *U 
with an average of about 40 ),(Kmi ewt. Lastly. Bomhav importec i 
the same period an average o! about 4(Kl.(HK) cwt. of tiu-seeds of a ' ^ 
chi'ffiy from the Nizam's Temtory ami Mysore. But the jjjqji 

tions ot the yirovinces (the' 'trn tlv local trade) is iiornially onb • - gj 
I wr. (for example, .■!.47t‘.]Mt cwt. in 1904-5 ami 3.307,669 
while the rei eipts of tie- oort towns came in ]904-5 to 30.890.. , 

ill ]9o.")-() to lt<,07-5. 1-5.5 ewt.. an<l in 190f;-7 to 2o, <'04.457 cwt 

ClO 
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the supply that meets the foreign exports. It is drawn of course from the 
provinces, but is consigned direct to the ports, hence does not appear in 
the inter-provincial transactions. Calcutta and Bombay practically 
divide the traffic between them. Bombay in 1901-5 (the year with the 
largest imports during the past five years) took 13,986, Till cwt., of which 
4 million came from the Central Provinces and Berar, million from the 
United Provinces, million from the Presidency of Bombay, IJ million 
from Rajputana and Central India, and 2J million cwt. from the Nizam’s 
Dominions. 

The traffic with Calcutta, on the other hand, amounted in the same 
year to 11,165,255 cwt., of which 6;^ millions came from the province of 
Bengal, 4 from the United Provinces, and the balance from the Central 
Provinces, Rajputana and Central India. The figures for 1904-5, however, 
were exceptionally high, and in the succeeding years were respectively — 
Bombay, in 1905-6, 7,289,797 cwt., and in 1906-7, 8,555,004 cwt. ; and 
Calcutta, 6,228,115 cwt. and 6,420,501 cwt. Of the other port towns 
that participate in the foreign trade in oil-seeds it is hardly necessary to 
go into such details since the amounts are so v’ery much smaller. Karachi, 
in 1904-5, drew 2,870,569 cwt. ; in 1905-6, 1,826,105 cwt. ; and in 1906-7, 
2,972,222 cwt. almost entirelv from the Panjab, while Madras took in 
1904-5, 2,868,273 cwt. ; in 1905-6, 2,731,138 cwt. ; and in 1906-7, 2,856,730 
cwt. in the same years from its own Presidency and the Nizam’s Territorv. 

Turning now to the returns of coastwise trade. The oil-seed traffic 
in 1904-5 came to 1,294,166 cwt., valued at Rs. 79,23,531 (or £528,235), 
and in 1905-6 to 1,552,904 cwd:., valued at Rs. 1,12,35,391 (£749,026). The 
most significant feature may be said to be that the chief oil-seed of these 
returns is sesamum (til), 431,386 cwt. having been exchanged inter- 
provincially in 1905-6. Of this, Burma took 316,372 cwt., the bulk being 
derived from Madras. The traffic in castor is also worthy of special 
comment. Of the total 220,419 cwt. exchanged, 143,429 cwt. were taken 
by Bengal, the major portion being derived from Madras. The next most 
important item is the supply of castor drawn by Bombay, which in the 
year in question came to 51,755 cwt. 

OILS. — It has already been pointed out that the Expoets in oils have 
manifested a considerable expansion, namely, in the case of fixed oils, 
from a valuation of £190,333 in 1876-7 to £359,965 in 1905-6, and in 1906-7, 
£311,820 ; and in essential oils from £12,008 in 1876-7 to £47,421 in 1905-6, 
and in 1906-7, £54.183. But bv far the most important vegetable oil 
(exported from India) is that of the cocoanut. The total exports of that 
oil during the years 1902-7 have ranged from about one to three and a 
quarter million gallons, or, say, a valuation of from 14 to 49 lakhs of rupees 
(£85,952 to £325,439). The supply goes almost exclusively from Madras, 
and is consigned in three nearly equal portions to the United Kingdom, 
Germany and the United States — the only other country of importance 
being Belgium. The exports of linseed oil go almost entirely from Ben- 
gal, and to a very large extent represent directly the operations of the 
Gourepur and other oil-mills in the neighbourhood of Calcutta. The 
exports are consigned chiefly to Australia and New Zealand (see p. 731). 

The internal traffic in oils (as manifested by the rail-borne transactions) 
IS also interesting. Excluding kerosene, the total exports in 1906-7 came 
to 1,712,165 cwt. The most important is mustard and rape (726.506 cwt.). 
followed by ‘"others” (638,489 cwt.); then by cocoanut (199,272 cwt.) 
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and by castor (147,898 cwt.). Of the traffic in mustard and rape the most 
significant feature may be said to be the large exports to Eastern Bengal 
and Assam and to Bengal proper from Calcutta. This is the direct mani- 
festation of the oil-mills within the city, which in the year in question drew 
2,35-3,389 cwt. of mustard and rape seed chiefly from the United Provinces 
to be useil up in the manufacture of oil. The most significant feature of 
the coastwise transactions is the very large trade done in cocoanut 
oil. The total traffic coastwise in 1904-5 came to 8,730,737 gallons, 
valued at Rs. 1,25.84.419 (£838,961). Of that amount fully half was cocoa- 
nut exported from Madras into Bombay and Bengal (each taking approxi- 
matelv 2 million gallons), and Burma 770,000 gallons. So in 1905-6, the 
total traffic was 10.008,074 gallons, valued at Rs. 1,53,73,114, the exports 
of cocoanut being 4,612,490 gallons, valued at Rs. 70,62,430. 

O/L-CAATfi (Poonac).— Incidental reference has been made to the 
objection to exporting oil-seed, instead of expressing the oil in this country 
and retaining the cake. But it may be contended that the present traffic 
is perhaps not quite so unsatisfactory as it might at first sight be supposed. 
In the present state of Indian agriculture oil-cake is less in demand thw 
in Europe, and accordingly it may be more profitable to export the seed 
than were the oil e.xpressed and dependence placed on the Indian markete 
for the disposal of the cake. As against that contention it mav he urgw 
that the surplus cake might be exported as a regular commercial article. 
India is at present, in fact, doing a fairly large trade in e^orting oil-cake. 
In 1877-8 these exports were valued at Rs. 4, .30, 399 : in 1901-2 B®- 

29,84.2.30 : in 1902-3, Rs. .34,22,616 : in 190.3-4, Rs. 39,18,460 ; in 190^, 
Rs. 43.08,621 ; in 1905-6, Rs. 51,99,194 ; and in 1906-7, Rs. 35,89, 7W. 
In 1905-6 a new item, con,si,sting of oil-cake for manure, valued at s- 
16,99,186. appeared, and in 1906-7 this became Rs. 40, 09, -381. [C/. Mollison, 


Agri. Ledg., 1899, No. 12.] , mi 

The present traffic in oil-cake is comparatively = . 

total amount carried bv the railwavs came to 1,864.415 cwt. in Iw > 
2,182,405 cwt. in 1905-6; and 2,008,579 cwt. in 1906-7. Calcutta aM 

Madras (the seats of the oil industry of India) are necessarily most concern 

in the exports. Calcutta supplied 810,158 cwt., and Madras 637, , 

The Calcutta supply went chiefly to the province of Bengal, . 

Madras to its own port towns. The exports coastwise " ''ll ' , 
returned at 220,000 cwt. and in 1905-6, 112,005 cwt., the bu c 
consigned from Madras to Bombay. , m 

Oil-mills. — The fact that India exports so large a quantity o 
seeds and again imports a considerable amount of vegetable oils, 
been commented on as one of the directions of future reforin. e 
to India through this circumstance may be said to be twofold 1 
loss of lucrative employment ; (b) the loss of oil-cake that s ou 
largely than at present be retained in India. Still it cannot -[jg 

no progress has been made by India. In 1895 there were 1 
that gave employment to 3,368 persons, and in 1906 these Im . 
to 212 mills and 5.084 employees. Recently the data of omcia ^ 
have been changed ; only mills that employ 25 or more persons 
corded. This has had the result of making a serious reduction 
number of oil-mills supposed to be at work. In 1903 there wer 
new sy.stem 109 mills, 11 being worked by steam, 
number of persons employed 4,985; and in 1904, 112 nii s 
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persons. The suburbs of Calcutta literally teem with private castor-oil castor oii. 
mills. As manifesting their importance, it may be explained, that while 
Calcutta exports a large amount of castor oil, practically no castor-seed 
leaves Bengal to foreign countries. Exports of castor-oil seed are made 
mainly from Bombay. 

A detailed enumeration of the oil-mills of India would dispel the errone- 
ous opinion that India is doing nothing in the direction of meeting its home 
markets for oils. A distinct advance has been made and is being main- 
tained in every corner of the Empire. 

CANDLE AND SOAP MAKINO. — These are modern industries that 
are rapidly becoming of considerable importance. A striking evidence of 
the prosperity of the Burma candle trade may be had from the existence 
of an export trade in candles. 

Candle-making in indla. — E.xcept in the new industry of manufacture Candles, 
of candles from the mineral wax and paraffin that has recentlv assumed I’.irjffin. 
considerable proportions both in Rangoon and Calcutta, India cannot be 
said to possess candle works of any great importance. Here and there 
all over the country the batti-saz still plies his craft of " tallow dip ’’ making, 
but very few of these workers form caudles by moulding. In Lahore and 
Bombay, candles are crudely moulded, and from time immemorial the art 
of rolling wax candles has been known and practised. One or two soap wai. 
works have given attention to candle-making, but, as a rule, they employ 
mineral wax, and their candles have accordingly to be considered along 
with petroleum. (See Lime, p. 712.) 

While India, as a whole, is very far behind other countries in the pro- 
duction of candles, the demand for these articles is very considerable. Indian 
Imports : — The United Kingdom and Belgium are the sources of supply, imports, 
and the provinces that receive these are, in sequence of demand — first 
Madras, next Bombay, then Bengal, and lastly Burma. The imports have 
fluctuated between 8 and 12 lakhs of rupees in value each year during the past 
twenty-five to thirtv years. It may be here added that Burma has, however, 
begun recently to export candles, and these are of course entirely mineral. 

The Exports were in 1900-1 valued at Rs. 15,157 : in 1901-2, at Rs. 49.703 ; Evporta. 
m 1902-3, at Rs. 4,41,863; in 1903-4. at Rs. 9.05.521 ; in 1904-5, at 
Rs. 9,48,156 ; in 1905-6 at Rs. 16, .53,646 (in which year the share of Burma 
was Rs. 16,37,755) ; and in 1906-7, Rs. 14,20,943. This traffic is mainly 
with China, the Straits Settlements, Ceylon, Australia and New Zealand, 
and is thus a new feature of India’s manufacturing enterprise. (See Cocos, 
p. 359 ; Rhus, p. 914.) 

Soap. — As already observed, to the Natives of India as a whole, soap is Soap, 
notof much importance, and .soap substitutes (natural earths or vegetable 
materials), as a rule, take its place. Still, the art of soap-making has been 
known and practised from a remote antiquitv. the impure article produceil 
being used by the washermen and dyers. Trade stati-stics show, however, 
that India’s demands on foreign countries for soap are very considerable 
and yearly expanding. In 1876-7 the Imports were valued at Rs. 3.32.791 ; i"'! 
in 1901-2 at Rs. 17.61,427, or an annual average expan.sion of 17 per 
cent. : in 1902-3 a still greater expan.sion. the imports having been then 
valued at Rs. 22.67.801 ; in 1903—4 they became R.s. 26, .56. 673; m 1904-5, 

Rs. 27,2.3,705 ; in 1905-6. Rs. 31,90.89<) ; and in 1906-7, R.s. 32.28.156. Ui-tm.uion. 
Almost one-half the total imports are, as a rule, taken by Bombay, one- 
(tuarter by Bengal, and of the remaining quarter about one-half goes to 
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OILS, OIL-SEEDS AND PERFUMERY 

Barma. At the same time India exports soap, though the traffic is not 
extensive nor very prosperous. {Cf. A. Watt, Art of Soap-Makirrg, 1901; 
see also .ffigle Marmelos (p. 27) ; Agave (p. 35) ; Alkalis (p. 49) ; Cinna- 
momum (p. 313) ; Cocos nucifera (p. 359) ; Fish (p. 547) ; Piaus (p. 890) ; 
Rosa (p. 926) ; Sesamum (p. 986).] 

ESSENTIAL OILS AND PERFUMERY. — This classification is con- 
venient rather than logical. The separation between perfumes, cosmetics 
and condiments is often extremely difficult and even sometimes undesir- 
able. Though most of the articles indicated may yield oils chemicallT, 
thev are often used without having their oils extracted from them, just as 
sesamum seeds are eaten in certain Native sweetmeats, where they serve a 
purpose similar to the raisins and caraways in European cakes. 

The Imports of essential oils, essential seeds and of perfumery are of 
far less consequence than the exports. In 1901-2 the combined imports 
were valued at Rs. 5,11,456 : in 1902—3 at Rs. 4,96.622 ; in 1903-4 at 
Rs. 6,66,617; in 1904-5 at Rs. 5,88,633 ; in 1905-6 at Es. 5,94,433; 
and in 1906-7, Rs. 6,34,111. The Exports were valued in 1901-2 at 
Rs. 22,44,404 ; in 1902-3 at Rs. 20,66,970 ; in 1903-4 at Rs. 20,71,940; 
in 1904-5 at Rs. 23,50,385 ; in 1905-6 at Rs. 29,46,855 ; and in 1906-7, 
Rs. 28,98,944. It is interesting also to observe that the exports of essential 
seeds have been steadilv improving for some years. In 1876-7 they stood 
at Rs. 29.437 ; in 190i-2 at Rs. 14.68,241 : ‘in 1902-3 at Rs. 11,83,190; 
in 1903-4 at Rs. 12,32.950 ; in 1904-5 at Rs. 16,09,137 ; in 1905-6 at 
Rs. 20,74,818: and in 1906-7 at Rs. 19,20,257. The chief seeds exported 
under this heading are Caraway (p. 284); Ajwan (p. 285); Cori^der 
(p. 427) ; Cumin (p. 443) ; Fennel (p. 552) ; Niger {Xigella, p. 811) ; Aniseed 
{Pirnpinella, p. 887) ; Fenugreek (Trigonella, p. 1081) : and the like. 

Perfumery is one of the most ancient and honourable of Indian 
crafts, and one which attains greatest importance at the present day m 
Northern India. It is perhaps hardly necessary to go further back than 
to the Ain-i-Akbari (Blochmann, transl, 73-89, etc.), where we read that 
the great Emperor encouraged and fostered the art of preparation of p«' 
fumes and scented oils. This gives the suggestion of the two methods ol 
separating perfumes having been known from very ancient times, namay 
enfieurage and distillation. One of the earliest and most instructs 
accounts of the former, as far as India is concerned, was written by m- 
Jackson of Ghazipur, in a letter to the editor of the Asiatic Journal c 
Calcutta for June 1839 (in Edinb. New Phil. Journ., 1840, xxix., 198y9)- 
The following describes the method pursued in the preparation of jasmine. 
“ The Natives never make use of distillation, but extract the essence . 
causing it to be absorbed by some of the purest oleaginous seeds, and then 
expressing these in a common mill, when the oil given out has all v 
scent of the flower which has been made use of.” Dr. Jackson 
particulars of the operation — lay'ers of sesamum seed (see p. 986) “ wetten 
in water alternating with layers of jasmine flowers are covered over w 
a cloth and left for twelve to eighteen hours. It may be added tM- 
according to modern European experience, jasmine is one of the 
yielding products that must be treated by enfieurage, as it does not yi 
its perfume in water-distillation. : 

Turning now to the distillation process, Hoev {Monog. TradeandMan^^ 
N. Ind., 107-8) gives an interesting account of ih.e.gandhi or itarfarosai 
his art and trade. He buys flowers from the malis (gardeners) and m*® 
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factures Irom these, b}' distillation, their respective perfumes. Into the 
still is placed the zumin or mdwa of all itar, viz. sandal ilar, inauulactured 
at Kanauj. The flowers are thrown into the cauldron on the fire an<l 
their perfume comes off in .steam and passes through the worm into the 
copper hhapka, and there combines with the .sandal ilar. (Jn cooling, the 
perfume is separated from the water by skimming the surface. In some 
localities, in place of sandal, lemon-grass is used as an adjunct, especially 
in the production of attar of roses. 

Jaunporo and tlhazipur might be described as thetdiief manufacturing 
localities, Delhi, Amritsar and Lahore the distributing centres, and 
Bombay the emporium of foreign transactions. The following are some 
of the more important ingredients and materials in Indian pi'rfunicry : — 
Cassie (Acacia Farnesiana, p. 14) ; Bael (.Egle Marmelos, p. 27) ; Galangal 
(p. 60) ; Himalayan Dhup (Jurinea) : Altingia (p. 61) ; Aquilaria (p. 72) ; 
Arachis (p. 82) ; Cinnamomum (pp. 31.5-6) ; Citrus (p. 327) ; Lemon, Eusa, 
Citronella Oils, etc. (pp. 451-62) ; Jasminum (motiya, ]uhi, and chain- 
bell) ; Miehelia (champa) ; Mimusops (maulsari) ; Lawsonia (henna, p. 707) ; 
Ilang-ilang (Cananga) ; Keura (Pandanus, pp. 188, 777) ; Musk (p. 786) ; 
the Spikenard (p. 792) ; Patchouli (Pogostemon, p. 904) : Eose Attar 
(p. 926) ; Sandal-wood (p. 977) ; Kut (p. 980) ; Sesamum (p. 986) ; Vetiveria 
(p. 1106). [Cf. Sawer, Odorograpky. 1892 ; Sclent. American, Cycl. Receipts. 
1899, 383-5 ; Gildemeister and Hoffmann, Volatde Oils, 1900 ; Hooper, 
The Perfumes of the Moghuls, in Calc. Rev., Oct. 1904.] 

OLDENLANDIA UMBELLATA, Ui>». : FlBr.Ind.. hi., 66; 
Prain, Beng. Plants. i..559 ; Cooke, FI. Pres. Bomb.. 1903, i., 590: Rubi.lce.t:. 
Chay-root or Indian Madder, chirval, surbidi, kalhenyok, snya, etc. A 
common biennial, met with from Orissa and Bengal southward to Ceylon, 
also in North Burma. 

The root-bark, with alum as a mordant, gi\-es a beautiful red Dve, formerly 
much employed in Madras for dyeing handkerchiefs (the bandana liandkercluefs 
formerly famed). Though met with m Bengal, it is not used for dyeing in that 
province. It is somewhat extensively cultivated in sandy situations on the 
Coromandel Coast, as at Xellore and Mav««iilipaiarn. Previous to sowing, tho land 
is manured, generally by penning cattle or sheep, and thereafter thoroiiglily 
ploughed. The seeds are sown m August, on the gr<nind having been well 
moistened. After sowing it is again watered, and the pro'-oss repeated three 
times daily till the young shoots appear, wlien water need tlien be given 
less frequently. Cow-dung should be mixed with the water once a day for 
the first fifteen days. Extensive watering is the chief feature of the culti- 
vation, but weeding has also to be constantly performed. The expense of 
(-•uhivating an acre is naturally heavy (e.stunatod at Rs. 28-7a.) compared w'lth 
the returns. 

Only the bark of the root contains the dye. The Natives consider the roots 
of the wild plant best, and prefer to make their collections at the end of the 
second year’s growth. In dyeing, the Hindus use an aqueous solution of tlie 
colouring matter, obtained by pounding the root in water. The fabric is steeped 
several times in this solution, then boiled for two hours in a similar solution and 
finally washed with clean water and dried. Various attempts have been niaile 
to introduce the dye into Europe, but the.se have been unsuccessful, due prolj- 
ably to the fact that the root rapidly deteriorates when storeil in damp situations. 
The tinctorial properties of the dye-stuff have been investigate<l by Huuunel 
and Perkm. \Cf. Alexander Hamilton. Sew Acc, E. Ind,, 1727. i , 37f» : Milburn, 
Or. Comm., 1813. i., 277 ; Heyne, Tracts on Ind., 1814 , . l*hrirmac>rf. Ind., 

1891, li., 199 ; Hummel and Perkin, in Proc. Ckem. ^'oc.. 1893, 2(»1 ; 189,"), 150 ; 
Holder. Monog. Dyea and Dycintj, Modlraa. 2 ; Imp. Inst. Ttch. Rrpts., 

11103, 207-9 ; Joret, Lea PL dans L' Antiq., etc., 1904, u., 349.] 
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OPERCULINA TURPETHUM, Manm ; Prain, Beng. Plants, 
1903, ii., 731 ; Cooke, FI. Pres. Bomb., 1905, ii., pt. ii., 240 ; Ipomm 
Turpetkum, FI. Br. Ind., iv., 212 ; Talbot, List Trees, etc., 1902, 251 ; 
Bee. Bot. Surv. Ind.. 1904, iii., 81. Convolvulace^. Turpeth Root or 
Indian Jalap, nisoth, teori. tohri. chita bdnsa, nisottar, tihuri, shivadai, etc. 
Found throughout India, ascending the hills to altitudes of 3,000 feet ; 
occasionally cultivated as an ornamental plant. 

Tlie root (also root-bark), knovv'n as trivrit, has been used as a purgative, 
by Xative practitioners, from time immemorial. Varthema {Travels, 1510, 
(ed. Hakl. Soc.), lOb-7) mentions it by the name of turhidi among the spicea 
of Cambay, and Garcia de Orta (1563, CoV.^ liv. ; also in Ball, Proc. Roy. 
Ir. Acad., 1889-91, 3rd ser., i., 677) gives an account of the plant and the 
uses made of it. Two varieties have been described by most writers, sveta 
or white, and krishna or black. The w’hite is preferred, as the black is con- 
sidered too drastic. As sold in the bazars, Turpeth consists of the root and 
stem of the plant cut into portions of about one-half to two inches in length. 
The market rate is about ^ to 1 anna per lb. \Cf. Forster, PL Esc., 1786, 77; 
Milburn, Or. Comm., 1813, i., 293; Paulas ^Eaineta (Adams, Comment.), 1847, 
hi., 445-6; Pharmacog. Ind., 1891, ii., 527-30; Dutt, Med. Hind., 

1900, 203-4.] 

OPUNTIA, Mill. ; FI. Br. Ind.. ii., 657 ; Gamble, i¥o». Ind. limbs., 

1902, 382-3 ; Talbot, List Trees, etc., 1902, 180 ; Prain, Beng. Plants, 1903, 
i., 531 ; Cacte.e. Several species have been introduced into India and 
are now quite naturalised. In many portions of the hotter regions, such 
as in Madras. Bengal, the United Provinces and the Panjab, they have 
overrun immense tracts of country, and their eradication has in some cases 
become a serious problem. For their connection with the Cochineal 
insect, see Coccos cacti (p. 348). 

0. DlUenli, Haw, The Prickly Pear, ndg-phana, pheni-mama, samar, zhor- 
hatkeylo, ndga-dali, chappal, sha sonng, lit u-a, etc. This is the only speciM 
described in the Flora of British India. It is indigenous in America, but natural- 
ised all over India from Bengal and Madras to the Panjab. and found 0°*™ 
Himalaya up to 5,000 feet in altitude. The fruit is edible, and can be empl^ 
in the distillation of alcohol. The jointed, juicy, leaf-like stems, when depnvM o 
their spines, have generally been considered a useful Cattle Food, ^ 

in times of famine. Mr. P. R. Mehta, however, in a report on prickly-pear feeding 
experiments carried on at the Poona and Surat Farms, gives a poor 
its feeding value. He states that the experiments conclusively prove that 
prickly pear has hardly any value as a cattle food. A sample analyse y 
Leather gave the following result : — water, 16'96 per cent.; organic ma , 
00-64 ; ash, 22-40. Hooper furnishes the following composition of the U.. 
Xellore examined by him : — carbohydrates 41-89 ; fibre 32 -00 ; albuminoids ■ 
fat 3 03; water 5-67 ; and ash 10-56; (Kept. Labor. Ind. Mus. (Indus . •> 

1904-5, 30). . 

In India the plant is much used to form hedges about fields and lor 
round homesteads. Gamble states that the chief interest in Opuntia, o 
Forest Officer, has been in the hope that it would assist in the pjgjjj 

forest trees, by protecting the young seedlings from cattle. A coar^ 
can be obtained from it, which might prove useful as a paper 
Mason, Burma and its People (ed. Theobald), 1883, ii., 441 ; He Cando e, 

Cult. Plants, 1884, 274 ; Asa Gray, Scient. Papers, 1889, i., 312 ; Lew “ 

165-73 ; Pharmacog. Ind., 1890, ii.. 99 ; The Scrub Exterminator, 

Madras Bull., 1891, 23: Voelcker, Improv. Ind. Agri., 1893. 193-4, 

Rept. on Destruct. of Prickly Pear by Cochineal Insect, Offic. . A„,j|en, 

Rev., Aug. 5, 1897 : Dodge, Useful Fibre Plants of the World, ISO/, --o3 > - ifjjc,, 
Study of Prickly Pears Naturalised in New S. Wales, Dept. Agri. , 

1898, 253; Woodrow. Card, in Ind., 1899, 336-7; Mehta, 

Aloe as Cattle Fodder during Scarcity, in Dept. Land Pec. and Agri. 

1903, Xo. 22.] 
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'ORYZA, ; FI. Br. Ind., vii., 92-4; Matthiolus, Comm, on 

Dioscorides, 1565, i.. 401-3, and t. : Rumphius, Herb. Amb., v., 196- 
201 ; Duthie and Fuller, Field and Garden Crops, 1882, i., 15-20, t. iv. ; 
Duthie, Fodd. Grass. N. Ind., 1888, 20 ; Lisboa, Bomb. Grass., 1896, 
37-8; Heuze, Les PI. Aliment, des Pays ('hands, 1899, 14-116 : Semler, 
Trap. Agrih., 1903, iii., 1-48; Prain, Beng. Plants, 1903, ii., 1184; 
Geamine^. 

While botanical writers have described some twenty species of the 
genus Bentham and Hooker (Gen. PL, iii., pt. ii., 1117) say that 

scarcely these can be easily distinguished and even these are very 

generally \'iewed as varieties of but one species,- f>. sat i mi. Linn . The 
chief forms are met with in the East Indies, th^gh some are indigenous 


D.E.F., 

V., 498-664. 


Bice. 




to Australia and most have been widely cultiv ated from ancient times in 
the warmer regional both liemi.spheres. ^ 


Species and Varieties . — There may be said to be four fairly easily 
recognised forms o f Oryza in India : — 

Oryza coarctata, Roxb , FI. Ind., ii., 206 ; O. triticoidea, Griffiths, Notulre PI. 
Asiat.y 1851, pt. iii., 8 ; Icon., t. 142 ; Prain, l.c. ; FI. Br. Ind., vii., 93, It is 
known as nanoi (Indus vallev). nataaha (in Burma) ; maniklal (the plant), and 
barirdhan (the grain) in Patuakhali, Dacca. 

In this grass the margins of the leaves are spinoso-serrate. It frequents the 
margins of rivers and is essentially an aquatic plant. Griffith had grave doubts 
as to the propriety of treating it as a species of and suggested the genus 

srierophyiiftui. Roxburgh gives the delta of the Ganges as its habitat, and 


similar to wheat grew wild upon the banks of the Indus on the 25th parallel of 
latitude.” And it is certainly remarkable that until the discoveries briefly 
narrated above, the wild rice of the Indus should have remained unknown to the 
botanical world while it was actually being traded in all over India. 

Samples of the nanof rice were sent to Church {Food-Oraina of India, suppl., 
1907, 5) for chemical examination, and the result showed that it is by no means 
an unwholesome article of food, though the edible portion, relatively to the husk 
and fibre, is exceptionally low. The nutrient ratio was found to be 1 : 7*0. while 
the nutrient value worked out at 84*9 

0. granulata, Necs. A species found on dry soils at altitudes up to 3.000 
f^t. Specimens have been collected from Sikkim, Assam, Burma, Bengal 
(Parisnath and Rajmahai hills), Malabar and Courtalium. It is perennial with 
almost woody root-stock and thin, round, firm, branching stems. The surface 
the inner glume, though glabrous, is rendered woollj’-looking through the 
presence of irregular roundish granulations. 
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says it was first discovered there by Buchanan-Hamilton in 1796.^ He then 


adds that he had failed to And that the plant was put to any economic use or 
to discov’er an Asiatic name for it. 

In 1805 Mr. J, E. O'Conor (at that time Director-General of Statistics) pro- 
posed to have all the articles of official returns that appeared under ” Others ” 
investigated. He undertook to have specimens sent to me for determination. 
Almost the first, under edible substances, that came to hand was a cereal from 
Karachi. V^his was stated to be a wild gram collected from the swampy margins 
of the Indus and carried all over India to be eaten by the Hindus during certain 
ceremonial occasions. At first sight it looked like a form of wheat, but Sir George 
King and Lieut. -Col. D. Prain, who kindly examined it with me, suggested that it 
most probably would prnva a form of rice. Botanical specimens came to hand 
in June 1895, and were at once seen to be the long-lost specie s if. cooi'ct a fa. Roxb . 
which, because of its resemblance to w'heat, had also been called o. tvifimiiiem. 
Through subsequent investigations this interesting plant was found prevalent] 
in the Indus valley ; nowhere in the river basins of South India ; occasional in 
the Sundribans (Saugor Island) and the lower Gangetic basin ; and common 
near Khaton and Mouimein in Burma. It seems probable, however, that the 
r^embiance of the grass to wheat may have originated the belief that wheat 
was indigenous to the Indus basin. Thus, for example, D© Candolle {Ong. 
Cult. Plants, 356) while discussing the origin of wheat, observes that “ Strabo (ed. 
1707, ii.. 1017), bom 50 b.c., says that, according to Aristobulus, a grain very 
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0. latilolia, Desv., Journ. Bot., 1813. i., 77 : O. offiicinalia. Wall. A M, 
sparsely branrhed species with very broad multi-ner^-ed loaves and profuse (almost 
umhellately) branched panicles : surface of inner glume composed of paraHel 
bands of squarish corrugations. The area of distribution, from the records of its 
collection, may be given as from Sikkim and the Khasia hills, Assam (Gowhatty), 
to Burma (Pegu and Arakan). It is in .Akyab known as daung-saba, and in 
ilergui as natsaba. 

O. sativa, Linn. The Cultiv'aterl Eire, dhan, ckdval, uri, satU, 
munji, .shall, garri, ddngar, bhatta, tandula, arishi, nellu, hiyam, ahhi, saba, 
etc. Cultivated throughout India, but often met with also wild (or at all 
events feral) wherever marshy land occurs in tropical regions. The chief 
area of the Indian wild forms may be given as from Madras and Orissa to 
Bengal, Chittagong, Arakan and Cochin-China. Eoxburgh was so satisfied 
that the wild stock was the parent of the cultivated that he described 
it alone, and gave only a few of the chief features of the cultivated forms 
known to him. Though the task of separating the wnld and cultivated 
states into varieties or races is by no means easy, the wild forms examined 
by me may be here briefly indicated : — - 

Var. a rufipogon. This seems to correspond to the plant of that uarae 
described by Griffith. No specimen of Griffith’s plant is known to exist, but it 
is probably the source of the red-coloured rices of India, 

Var. ,3 fatua ; Prain. Bang. Plants, ii., 1184. This is apparently the plant that I 
diatinguished in the Dictionary as hrnanienvis. Under this come by far the 
major portion of the submerged rices. It is the type roost commonly spoken of, 
moreover, as “ Wild Eice,” being found on the margins of tanks (jhils) or fre- 
quently' deeply submerged fields in Bengal, Madras and Burma. Its most general 
name is uri or fbara, but from Ifadras have come samples under the names 
nirvari or nivarn, and from Burma daung-saba. daik-saha, nat-saba and pago- 
shv;e-hmat, names often also given to if. lattt'oitn. Wild rice is met with both 
bearded and beardless, as also red, white or almost black in colour. In fact, 
the grains of the wild and cultivated plants cannot be distinguished except per- 
haps by the cultivators, who in this matter seem to possess an intuitive know- 
ledge. C. B. Clarke said, ■“ I do not know how, in the young state, the cultivator 
tells the uri from the atnan. I cannot.” . „ . 

Var. 7 plena. This is given by Prain to include the “ Double Rices. A 
cultivated rice exists in Chittagong with from 2 to 7 ovaries. 

Var. 5 abuensis. Probably the most temperate form of wild if- sattra M ye 
collected. It is a much smaller plant than the prevalent wild form (,4), and may 
be the source of many of the best qualities of awnless chotan dman or rowa ncra 
of Bengal and of the .superior qualities of Upper India, Madras and the r^ 
generally. This is probably the plant of which there was a good deal wn on 
some short time ago under the name of “ Hill Rice.” , 

The names thus suggested for the above four forms of wild®. 
provisional, since the classification by no means provides a place for ai 
di-stinctue forms of the cultivated plant. Roxburgh adopted whaWs P®’ 
the most convenient classification of the latter, viz. a system based on 
peculiarities of cultivation, the early and the late rices. He specialises six 
forms. The late rices are the “ ^eat crop.” Of these, he mentions eigh 
which are awnless and afford, when cleaned, white grains. Of 
are awned and yield red or coloured grains : one is awned but yields a 
grain, while three are awnless and afford white grains. Of the (.^0 

have coloured and four wliite husks ; of the early, six have coloured 
are white or pale. The general conclusion to be drawn from an ana y 
Roxburgh’s cultivated rices shows that the progression in value is ro 
awned to the awnless forms, and from the coloured to the colourless. 

History. — Writers are agreed that the earliest mention of rice cu tiva 
connected with China, where, according to Stanislas Julien, a 
established in 2800 B.r. by Emperor Cliin-nung, in which the sowing o 
of grain, one being rice, is the chief o'oservance. This, r^ndoUe 

known adaptability of large portions of China to rice cultivation, jiot, 

to presume the plant may have been a native of that country. H® 
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however, restrict its wild habitat to China, but admits it has been found both in 
India and Australia under such conditions as to allow of little doubt that it is 
native to these countries as well. De Candolle simply affirms that rice cultivation 
in India, though subsequent to that of China, has been a valued crop since the 
classic period. It is pointed out in the Dictionary that in spite of the tempta- 
tion to derive the Arabic {al-ruzz, aruzz, urnzz, wiz^ etc.), Greek (o^>i'ta) and 
European names (rfee, riso, ns, etc.) from the Tamil ariaiy modern philologists are 
agreed that they cannot be so derived, but come from the old Persian word 
virinzi or virinza, the modern equivalent of which is birinj. Sir C. J. Lyall 
states (D.E.P., l.c. 518) that is exactly the equivalent we yhoukl expect 

of the Sanskrit word for rice, vrihiy and the names point to the time when the two 
branches of 'the Aryan race dwelt together and developed the respective peculi- 
arities of their languages from a common or original tongue. The Persians did 
not borrow the cultivation of rice from the Indians ; the plant existed in the 
region where the two races dwelt together before their respective migrations. In 
other words, there is no evidence to show that its cultivation in Southern Asia 
was not so ancient as to havo allowed of its diffusion into the Aryan homo at a 
period prior to the division of that branch of the human family. The chief ob- 
jection to this hj'pothesis, viz, the absence of any pointed allusion to so valuable 
a plant in the earliest X^edas, is not serious, since a pastoral people, like the early 
Aryan invaders, may not have appreciated its importance till they settled down 
and took to agricultural pursuits. Perhaps the oldest actual samples of rice are 
those collected by Stein at Kara-dong {Ancient Khotan, 1907, 448). These would 
appear to have been engulfed by sand about the close of the 8th century. Then, 
approximately in the same part of Eastern Turkestan, was found The Bower 
Manuscript (Hoernie, transl., 123-4), believed to date from about the 5th 
century. In that work frequent mention is made of ‘‘ fried paddy” in the pro- 
duction of a drug used in the cure of coughs. 

It may be repeated, however, that the chief wild habitat of the plant 
to-day is roughly from Southern India to Cochin-China — we have no record 
of its existence as a wild plant in Turkestan or anywhere in Central Asia. 
But in passing, it may be added that the habitat of the wild plant in India 
coincides with the region through which the Dravidian invaders passed till they 
culminated in the Tamil ci\'ilisation. Cultivation appears, in fact, to have 
spread eastwards to China perhaps three thousand years before the Christian era, 
and, at perhaps a slightly more recent date, westwards and northwards through- 
out India to Persia, Central Asia, Arabia, and ultimately to Eg>T:)t and Europe, 
An early record of the exports of rice from India is the passage in the Erythrcean 
Sea (ed. McCrindle, 1 13). This may be put at 60 a.d., and refers to Gujarat. [Cf. 
Acc. Ind. ayid China by Moh, Trav. in ^th Cent. (Renaudot, transl.), 1733, 13 ; 
Vertomannus, Travels, 1503, in Hakl. Voy., iv., ISll, 577 ; Ain-i-Akbari, 1590, 
(Jarrett, transl.), ii., 121, 350 ; Pyrard, Voy. E. Jnd., 1601 {ed. Hakl. Soc.), i., 
326-7, etc. ; Jahangir, Memoirs (Price, transl.), 1820, 98 ; Mnndelslo, X'oy. E. Ind., 
in Olearius, Hist, Muscovy, etc., 1602, 02, 86 ; Fryer, New Acc. E. Ind. and Pers., 
1675, 119; Tavernier, Travels (ed. Ball), 1676, i., 282, 391. etc.: Herbert, 
Travels, 1677, 310 and t. ; Alexander Hamilton, New Acc. E. Ind.. 1()SH-1723, 
i., 161 ; Ovington, Voy. to Suratt, 1089, 397 : Symes, Emb. to Ara. 1800, n.. 307 ; 
Turner, Emb. to Thibet, 1800. 24-6 ; Joret, Lea PI. dans L'Anfiq., etc., 1904, ii., 
242-314.] 

PROPERTIES AND USES. — The grain of rice is one of the chief articles of 
human food throughout India, while in many parts {c.g. Manipur) it was in 1882 
one of the chief foods given to horses and even to cattle, and throughout India the 
straw of the better qualities is invariably collected, cut into small pieces and 
given to cattle, along with several flavouring liquid preparations, oil-cake or 
grain, designated the curne stuffs. The chaff and waste obtained in winnowing 
and husking also constitute important articles of human and cattle Food. But 
husking is a troublesome process. In India a large part of the rice sold in shops 
and exported to Europe as an article of human food has been prepared by being 
first half boiled, then dried in the sun, and finally husked by the ordinary pestle 
and mortar. Such rice is, in trade, termed “ par-boiled.” Husking without 
boiling is a tedious process when done by hand. In Yarkand tiiere is a mechani- 
cal contrivance for husking rice in w-hich water is the motive power. In the 
plains of India, rice is frequently husked by the same appliance as is used in 
pounding bricks. A pestle su.spended from the end of a beam, worked by the 
foot, is made to fall with considerable force on the grain. A woman, standing at 
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the fiu-ther end of the heavy beam, alternately rests and removes her weight from 
its extremity, thus causing the pestle to rise, then fall on the rice, while a second 
person attends to the grain, sweeping it into a little mound under the stroke of 
the pestle. 

The preparations of rice made in India are very numerous. Dutt {Mat. 
Med. Hind., 1900, 268-9) gives the vernacular names of various medicinal ones 
and their properties. Their use in brewing and distilling is, in India, almost 
universal. Spirits from rice (sura) are alluded to by Linschoten as having been 
largely consumed in Southern and Western India three hundred years ago, while 
sura is frequently mentioned in the Institutes of Manu — a work written (the earlier 
portions of it, at least) some fifteen hundred years ago. At the present day akind 
of beer (pachwai) made from nee is extensively consumed. [Cf. Ray, Hindu Method 
of Manuf. Spirit from Rice, in Journ. As. Soc. Beng., n.s., 1906, ii., No. 4, 129-42.] 
See Malt Liquors (pp. 757, 760), Spirits (pp. 1043. 1045, 1046), and Vinegar (p. 1111). 

The properties and uses of rice are, in fact, extremely varied, and to the people 
of India an infinity of forms, many of which have each some special merit. A 
Dye is made from the husk, and the straw (even the stubble and roots) may be 
used in paper-making (For Baskets, see p, 116; Mats, p. 776.) As an edible 
grain there may be said to be three chief grades — the finer qualities or table 
(Patna) rice : the lower grades suitable for distillation or forthe manufacture of 
starch (Blount and Bloxam, CArm. /or Nm/in. and Manuf., 1900, 186). The rices 
of Burma are employed for distillation (and for that purpose very largely go to 
Holland and Germany) and for conversion into starch (mainly to England). They 
are thick, coarse, highly glutinous rices, and when boiled assume a heavy, some- 
what repulsive appearance to persons not accustomed to them. Such glutinous 
rices are, however, much prized in the manufacture of Cements. A special Indian 
cement is made from the water in which rice has been boiled, mixed with a small 
quantity of pure lime (see p. 293). Black Burmese rice {Kew. Bull., 1892, 232-4) 
may be spoken of as an e.xoeptioiially glutinous grain. 

Leather (Agri. Ledg., 1903, No. 7, 17.5-8) gives the followdng chemical analysis 
of rice : Undeeorticaled (fine sorts) : — moisture, 12’55 per cent. ; oil, 2’14i albu- 
minoids, 6’3.5 ; soluble carbohydrates, 65'29 ; woody fibre, 7'84 : soluble 
mineral matter, 1‘39; .sand and silica, 4'44 ; total nitrogen, l'09i albuminoid 
nitrogen, 1*01. Decorticated (fine sorts); — moi.sture, 12*25 per cent,; oil, ‘92; 
albuminoids, 6*4.5 ; soluble carbohydrates, 78*83 ; w*oody fibre, *21 ; soluble 
mineral matter, *82; sand and silica, *51; total nitrogen, 1*19; albuminoid 
nitrogen, 1*03. Furtlier analyses of coarser kinds of rice, rice husks, bran and 
straw, will be found in the same article. Following up these results, Hooper 
(Rept. Labor. Ind. Mus. (Indiist. Sec.), 1906-7, 11) gives particulars of the com- 
parative nutritii e value and glutinositj* of some of the chief kinds of rice. Certam 
forms w*ere found to be more nutritious than previous analyses would indicate. 
Hanausek {Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 42) giv^ 
interesting particulars of rice-grains as seen under the microscope. \Cf. 
Food-Grains of Ind., 1886, 66 ; Dodge, Useful Fibre Plants of the TforW, 1897, 
254 ; Brow*ne, Prop, and Util, of Rice Oil in Louisiana, Planter and Sugar Manu 
facturer, 1905, xxxiv., 352-3 ; Excise Admin. Repts. Beng., Burma, etc.] 

CULTIVATION. • , i* t 

Rice ■■ is essentially a crop of damp tropical or semi-tropical climates. 
The finest varieties and the largest yields are produced in tracts whicu) 
during the growing season, afford a moderate degree of sunshine and a 
damp, warm atmosphere. Rice is therefore the staple crop of all areM 
of heavy and assured rainfall ; but good crops are produced in 
which receive moderate or even light rain, when this can be assisted y 
sufficient irrigation.” 

“ Rice is sown in three ways — broadcast, by drill and by transplan a 
tioii from a seed-bed where it has been broadcast sown. As a ®’ . 
first method is practised on inferior soils, or where labour is scarce, 
is drilled in some districts of Bombay, hut this system is not comni®* 
The third method is much more usual than the others and is ’ 

Broadcast or drilled rice requires 80 to 120 lb. of seed per acre, whi e 
seed-rate of the transplanted crop varies from 30 to 80 lb. per acre. 
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“ The yield in different tracts, from different soils, and from different 
methods of cultivation varies very greatly. In good soil an average trans- 
planted crop yields probably about 2,400 lb. of paddy per acre in a favour- 
able season. Broadcast and drilled rice vield much less ” (Imp. Gas. 
Ind.. 1905, iii., 26-9). 

In recent agricultural statistics it is shown that the net area cropped 
in British India amounted, in 1905-6, to 207,683,741 acres. Of this, 
73,400,522 acres were found to be under rice. In the Native States in 
the same year the net area cropped amounted to 12,016,009 acres, and the 
area under rice to 717,767 acres. Thus, out of a total area of 219,698,750 
acres under crops, rice occupied 74,118,289 acres, or over one-third. But 
so large a percentage averaged for the whole of India is misleading. Rice 
is almost concentrated into Bengal. In fact, with the exception of Madras 
and Burma it is in the other provinces of India unimportant relatively. In 

Agricultural Statistics (published by the Government of India) two sets 
of figures are given, viz. (a) the surveyed areas from which we obtain the 
total rice area of 73,400,522 acres ; (6) estimates of area and yield framed 
by the local authorities (township officers, etc.). In the case of Burma, 
the local estimates are usually considerably below the surveyed areas (in 
fact, they do not deal with the whole of the province), but these estimates 
are instructive. The following are the figures (estimated) of the four chief 
rice areas for 1905-6 : — Bengal, 25,150,600 acres ; Eastern Bengal and 
.4ssam, 15,960,200 acres : Madras, 6,604.400 acres : Burma, 6.713.400 
acres ; giving a total of 54,428.600 acres and a yield of 433,138,300 cwt., 
and in 1906-7 a total of 54.521,600 acres and '430,258.000 cwt. In the 
case of Burma the surveved area was 9,283,801 acres. The Final General 
Memorandum, issued by the Commercial Intelligence Department, esti- 
mates the total area in the four chief centres of production as having been in 
1905-6, 54,428,600 acres, and the yield as 375,198,300 cwt. of cleaned rice ; 
and in 1906-7, 54,535,400 acres and 368,334,000 cwt. 

Bengal (excluding Eastern Bengal and Assam). — Area. — The normal 
area cultivated with rice in the province of Bengal (according to the 
Season and Crop Report for 1905-6) has been estimated at 26.308.800 acres, 
and as the total area in Bengal under cultivation in that year amounted to 
45,287.000 acres, it is thus seen that rice comprised over 58 per cent, of 
the actual cropped area of the province. The Final General Memorandum 
for 1906-7 stated the estimated area in Bengal as 24,506,200 acres, and the 
yield as 195,461,600 cwt. of cleaned rice. This represented 34'8 per cent, 
of the rice area of British India. The Season and Crop Report for 1906-7 
gives the normal area as 25,919,600 acres, which would consist of 21, .301, 700 
acres of winter rice and 4,617,900 acres of autumn rice. The foreca.st of 
the winter rice alone for 1905-6 shows a total of 20.043, 4(X) acres, which 
represented 28-5 per cent, of the total area under this particular crop in 
British India. The corresponding estimate for 1906-7 was 19.845.300 
acres of winter rice. The chief districts in 1905-6 were ; — Midnapur. 
1,365, -300 acres : Ranchi, 1.240.900 acres ; Gava, 1,151.600 acres ; 8ha- 
habad, 1.132,000 acres : Darbhanga, 961.400 acres : Cuttack, 952,2tX> 
acres ; Hazaribagh. 95<}.400 acres ; Manbhum, 929, KKJ acres ; and 
Bardwan, 807,70<J acres. 

Eastern Bengal and Assam. — Area. — The Commercial Intelligence 
Department. Government of India, gives the extent of rice cultivation 
in 1906-7 (summer, autumn and winter crops together) as having been 
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THE RICE PLANT 

16,105,800 acres as compared with 15,960.200 acres in the previous year. 
The total yield came to 122,476.700 cwt. This represents 23 per cent, of 
the total rice crop of India. The forecast of the winter rice for 1905-6 
shows 12.226,200 acres, which represented 17-2 per cent, of the winter rice 
for the whole of British India. The chief districts were as follows : — Bakar- 
ganj, 1,436.900 acres ; Dinajpur, 1,160,000 acres ; Maimensingh, 1,130,000 
acres ; Sylhet, 1,098,400 acres ; Rangpur, 837,900 acres ; Rajslmlii, 
636,900 acres ; and Tippera, 614,300 acres. 

Races Cutthated . — There are innumerable varieties of rice familiar to 
cultivators under various names, and possessing particular properties 
which make their cultivation suitable to particular localities. In the two 
provinces of Bengal, they may all be referred to three primary classes, 
according to the land on which they are growm, the season of year 
when reaped, and the period taken in coming to maturity. Thus ; — 
(1) The dynan (or winter rice) crop, sown on low lands in May or June 
and reaped in December or January. This is by far the most important 
crop. (2) The dus or bhadoi (in official statistics designated as autunm 
rice), or early rice crop, sown in April or May on comparatively high land 
and reaped in August or September. (3) The boro (or summer rice) crop, 
sown in swamps in January’ or February and reaped in April or May. 

An important feature of the Bengal rice crop is the fact that a large 
portion of the area bears two or more crops a year, a circumstance that 
has led to the e.vpression of a ” vertical ” as compared with a “ horizontal 
area. In fact, it has been pointed out that a proprietor of an estate with a 
fairly mi.xed soil might have three, four, or even five harvests of nee 
every twelve months: — (1) dtis, from July to August; (2) chotan dmn, 
from October to November ; (3) boran dman, from December to January ; 
(4) boro, from -Lpril to May ; and (5) raida, from September to October. 

It has also been said that in many parts of Bengal two crops are all but 
universal, hence it may be inferred how misleading a hard-and-fast per- 
centage of rice area may be to the total cropped area. In the Indian 
Museum will be found a collection of rices made in 1872 and for some years 
subsequently. The collection finally brought together came to something 
like 5,000 forms. These are probably not all distinct, but even if halved, 
the number would still be sufficiently significant of the vast antiquity of 
the cultivation. A remarkable fact is that the dus, dman, and (wo nces 
of one district are often so different from those of another, that if inter- 
changed the one may not grow on the fields where the other has flourished 
for centuries. Here the European farmer is confronted with a problem 
scarcely’ known to scientific agriculture ; for the rice-cultivator of India 
will detect the one from the other with a perfectly marvellous degree 
of certainty’. In Burma a few forms only’ constitute the chief cr^, 
and to these the milling apparatus now in use have been ’ 

and to such an extent that it is believed the Burma machinery would e 
quite unsuited to Bengal, and, further, that milling in Bengal on e 
European method would be impossible, unless a particular rice coul e 
guaranteed in sufficient quantity to justify the preparation of the reqmr 
special machinery’. . . ■ 

A. C. Sen gives an instructive account of the methods of cultivation 
the Dacca district, and as that is more or less applicable to the who e 
Bengal, as well as to Eastern Bengal and Assam, it may’ serve the 
of this work better than a series of abstracts of the vary’ing me 
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in many districts. He divides the crops into three groups, subdividing 
each again into two sections. These are (1) dman, (a) long-stemmed and 
(6) transplanted ; (2) dus, (a) ordinary and (b) lepi : (3) boro, (a) ordinary 
and (6) lepi. 

AM.iJy. — Long-stemmed dman is extensivelv grown in Dacca. Low 
lands, the sides of jMls, and low plains on which 5 to l.o feet of water 
accumulate during the rains, are selected. The soil best suited is a 
stiff clay, deposited on the bottom and edges of jhils. At harvest- 
time only the ears with about IJ feet of the straw are removed. The 
remainder of the straw is generally gathered in heaps and burnt, and 
immediately after the field is ploughed, generally in December. It is 
again ploughed once or twice and left exposed till March-April, when 
the larger clods are broken. One or two more ploughings and harrowings 
are given, and the field is ready for sowing in April-Mav. About 1.") seers 
of seed are broadcasted over a bigha of land. In moist low-hdng places, 
sowing takes place a month or even two months earlier, in February- 
March. Harvest is from 15th November to 15th Januarv. When the 
seeds have germinated the field is rolled twice with the ladder, and 
when the plants are 5 to 6 inches high the soil is loosened by the rake. 
After this the only operation till harvest is a weeding, which may be 
dispensed with. The yield per higha varies from 3 to 12 maunds. 

Transplanted dman is grown on two different classes of land, in the 
upper reaches of the valleys of the Madhapur jungle and in the compara- 
tively high land and old dearahs of the Brahmaputra and its branches. 
The paddy in the Madhapur -valley is a special variety, known as shaldan ; 
the transplanted paddy of other places goes by the general name of rou'a. 
Seedlings are prepared in a nursery close to the rayiat's homestead, or 
in a corner of the field. The nursery is ploughed four or five times in 
April-May, and the next month, when a little rain-water has collected 
on it, the surface is levelled and plastered. Meanwhile the necessary 
quantity of seed (6 seers for every bigha) is soaked in an earthen 
pot, drained, and kept covered with mats till it germinates ; then it is 
sown broadcast so thickly that the grains overlap. When the 
seedlings are 12 to 18 inches high, they are fit for transplantation. In 
the case of jungle valleys, the first thing done before transplanting is to 
repair the embankments thrown across lor collecting water. The field is 
prepared by ploughing in the mud two or three times. The seedlings are 
transplanted at the end of July about half a cubit apart either way, putting 
in three to four plants in the same place. The crop is harvested in 
Noveinber-December. In the case of dearah land, two ploughings are 
given in the dry field, as soon as the previous crop, generally khesari, is 
taken off. On such lands two rain-crops are sometimes grown in the same 
field in the same season. As early as possible the field is sown with ]ute 
or ans paddy. The jute or the paddy is harvested in July-August ; then 
the field is ploughed and transplanted with the dman crop. 

dfx — This kind of paddy is grown (1) on the high grounds of the 
Madhapur jungle, -where sufficient water cannot be collected for the 
cultivation of shal paddy ; (2) on the comparatively high and sandy 
dearah lands. Aus paddy cannot be gro-wn on land on -\vhich more than 
2 feet of water accumulates during the early part of the rains. The 
land on -which dus paddy grows is light and easily w'orkable. It generally 
bears two crops in the year — paddy or jute during the rains and one 
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of the pulses or mustard duriii" the cold weather. As soon as the roit 
crop is off the field, it is ploughed and harrowed as rapidly as possible. 
Preparation must be hastened, especially on char lands, for here a late 
crop is sure to be lost bv the rise of the rivers. Sowing time, therefore, 
varies. In the chars of Meghna. it may be sown as early as the middle of 
February ; in the highlands of North Manikgunge it may be delayed till 
the middle of April. As soon as the plants appear the field is rolled with 
the ladder, and a week after harrowed with the rake. After this it 
must be carefully weeded. Harvest extends from the middle of July to 
the middle of August. 

Biuin. — The places in Dacca where this class of paddyis most extensively 
grown are (1) the sides of the jhils and streams of the Madhapur jungle; 
(2) the chars and edges of the Meghna and its branches ; (3) in some 
of the chars of the Padma. The soil best suited is a mixture of clay and 
vegetable matter. As soon as the rains are over, a plot, from which the 
inundation water has just receded, is chosen for a nursery, aquatic passes, 
etc., are removed, and the place worked into a soft mud. The seed is made 
to germinate and then sown broadcast. Thirty seers of paddy sown on 
a quarter bigha of land give seedlings sufficient for transplanting two 
bighas. The time for sowing is usually about the middle of October, and 
for transplanting, December-Januarv. No tillage is generally needed for 
boro paddy. The harvest time is April-May and the yield per bigha 
5 to 12 tnaunds. 

In some of the islands of the Padma, large areas of land may be seen on 
the .same level with the water at low tide covered by a soft and deep mud. 
The raigats have discovered a method of cultivating paddy on these known 
as lepi. All that is done is to sow the seed broadcast and plaster (fepo) 
the mud over it. Before sowing the seed, it receives the same treatment 
as described above for boro and rowa paddy. [Cf. C. B. Clarke, Kew Bml., 
1888, 284-91 ; Sen, Kept. Agri. Stat. Dacca, 1889, 28-33 ; CuU. and Pref- 
of Ricein Beng.,Journ.Agri.-Hort.Soc.Ind., 1890, viii., 397-405; Basu.dyn- 
Lohardaga, 1890, pt. 1, 54-63 ; 1890, pt. 2, 26-8 ; Banerjei, Agri. 

1893, 64-74 ; Admin. Rept. Beng., 1901-2, 12-4 ; Roy, Crops of Beng., Iw, 
1-29 ; Maxw'ell-Lefrov, Rice Bug, Mem. Dept. Agri. Ind., 1908, ii., 1- •] 

Assam. — By way of affording a comparison with the particulars ^ 
given regarding Bengal as a whole, the following brief statement of t j 
Assam Valley may be furnished. Darrah (Ann. Rept., 1887-8) , 

the Assam rices under two sections which practically correspond wi 
the chief Bengal crops, viz. early or summer, and late or winter ncM. 
He subdivided these into the two great sections of the province, ® 
Brahmaputra valley — As.sam — and the Surma valley — Sylhet and Cac at. 
Of the rices of the Brahmaputra vallev, he enumerates three 
ahu, hao. Sali is the general term applied to all transplanted rice gro 
on land lower than that required for ahu and higher than needed for • 
It is sown about May and June, transplanted in July and Augus ,^a^ 
reaped in December and January. Ahu is the name given to the nume^^ 
kinds of rice which grow on high lands, require little rain, and are 
from March to .June and reaped .June to September. It is usua y 
broadcast, but soinetime.s tran.splanted. Bao comprises the 
grown on the lowest laud which will support rice. It is sown in 
April, cut in November-December. When transplanted, the 
is performed in July and Augu.st, Of the Sylhet or Surma valley, ^ 
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low-land and high-land dus, murali, sail, low-land and high-land dmnn, 
katana and sdil bura. High-land dus is sown in the higher parts of S^dhet 
usually broadcast but occasionally transplanted. It is put down in March 
and April, harvested in August-September. Low-land dus is grown in 
the lower parts of the district, but is never transplanted. It is sown in 
January-February, cut in May— June. Murali is generally sown on 
lower land than in the ca.se of dus of the high-land form, but on higher 
than the low-land. It is put down in February-March and cut in 
June-July. Sdil is always transplanted ; sown in April-May, trans- 
planted July-August, and reaped November to January. It is grown 
on land almost as high as dus land. Aman, like dus, is referred to two 
sections, according as grown on high or low ground. In the higher 
parts it is transplanted like sdil. but sown and gathered about a month 
earlier than that crop. In the lower parts of the district one variety is 
always sown broadcast, viz. the long-stemmed kind. Kataria is a form 
of dman sown in April-May, transplanted in May-June, and reaped 
in October-November. Sdil bura is grown on the very lowest land and 
is generally irrigated ; sown in October-November, transplanted in 
December-January, and cut in April-May. The lands used are those 
portions of the haors, or large natural depressions in Sylhet, which are left 
dry by the receding of the water in the cold weather. 

The Cachar rices enumerated are dutnai, murali, asra and sail. Dumai 
comprises the Cachar rices which correspond with the forms of dus 
sown broadcast on high-lands in April-May, never transplanted, and 
reaped in July-August. Murali is sown in March-April, some- 
times transplanted about May and reaped in June-July. Asra is 
sown in March and April on low-lying lands, never transplanted, and 
reaped in December. Sdil is practically the same as the sail of the 
Brahmaputra valley and the sdil of Sylhet. [Cf. Sen, Final Rept. Settl., 
Jaintia Parganas, 1892-7, 8-9 ; Banerjei, Final Rept. Settl., Cachar Dist., 
1894-9, 65, 111.] 

United Provinces . — The area in 1905-6 was 7.078,563 acres: 4,252,528 
acres in Agra, and 2,826,035 acres in Oudh. In Agra the largest areas 
occur in Gorakhpur, 976,423 acres : Basti, 700,314 acres : Allahabad, 
285,503 acres ; and Azamgarh, 277,401 acres. In Oudh : Gonda, 565.895 
acres; Bahraich, 236,399 acres; Sultanpur, 277,039 acres: and Barabanki, 
262,225 acres ; etc. 

Methods ot Cuiiivatioa . — Duthie and Fuller give a full and comprehen- 
sive account of the cultivation in these provinces ; the races are very 
numerous, strongly marked, and maybe a.s.sorted under three groups : — (1) 
those with a tall habit of growth, with the ear protruded from the sheath, 
feathery and drooping, and with thin usually yellow-husked grain ; (2) 
those with a shorter habit of growth and stouter stems, with the ear not 
so prominent and carried more erect than that of the preceding, and with 
thick yellow or red-husked grain ; (3) those with short, strong stem, ear 
partially enclosed in the sheath and grain-husk, dark-coloured or blai k. 
The first are most highly prized, the commonest being known as naha. 
bdnsmatti. hanspkal and jhilma. Of the .second, seondhi and sumhdra are 
the principal, while satki is the most important of the third. Muiiji is a 
term of varying meaning, denoting in some places high-class rice, in others 
being merely a term for rice sown broadcast. Another classitication is 
into transplanted from seed-beds or sown broadca.st. xks a rule, the finer 
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varieties, falling under the first two classes named above, are raised ia seed- 
beds and planted out, while the coarser kinds are broadcasted. 

Seasons. Rice is sown in all months from January to July, and harvested from 

Mav to November. The seasons in which the greater portion is grown are 
June to August for broadcast rice, and June to November for trans- 
planted. Broadcasted rice is sown mostly on the break of the monsoon 
and is readv for cutting in August [hhddoi) or September (kudr), and 
hence often known as bhadoi and kudri. A certain quantity is also sown 
two months before the monsoon rain can be e.vpected, and in this case 
there are two methods of cultivation. Either the rice germination is pro- 
moted and its growth stimulated by frequent and copious irrigation till 
the rains break, or, taking advantage of a fall of rain in April and May, the 
ground is ploughed up and sown, but the seed allowed to he unirrigated, 
and the voung plants should not come up before the advent of the rain 
induces germination. Nearly the whole of the transplanted rice {jarhan) 
is sown in seed-beds at the beginning of the rains, planted out after a fort- 
night or three weeks, and cut in aghan or November, hence also called 
aghani. A small portion, boron, jethi or hot- weather rice, is sown in January, 
planted out in February, and cut in May. This is only practised in slimy 
soils, along the edges of tanks or beds of rivers, which are planted with rice 
as the water becomes shallow from evaporation. 

Much of the rice land in the Sub-Himalavan districts is prepared by 
being dug over bv the mattock during the cold and hot weather monm 
when the soil has been softened by a fall of rain. For laud not dug in this 
wav the number of ploughings varies according as the crop is to be soira 
broadcast or planted out, two or three in the first case, four or six m the 
second. For sowing, the soil must be thoroughly moist. If sown broad- 
cast, 40 seers to the acre are liehl sufficient. If seedlings are to be rais 
in a nursery, the seed i.s sown more thickly. If the crop is f® be trMS 
planted, the nursery should be about one-twelfth the size of the field. ® 
seedlings are taken up when about a foot high and planted in regular rows 
at distances of about 6 inches, 2 to 6 seedlings being planted toge «• 
For rice grown in the hot-weather months, frequent irrigation is necess^- 
Rice sown at the commencement of the rains and cut in August or Sep ® 
under ordinary circumstances needs no watering, but the transp 
varieties, which are not ripe till November, require two or three wa e P 
when the rains cease. At least one weeding is given to broadcas • 
Planted rice in Cawnpore is said to be more frequently • 

broadcast, but in Allahabad it requires no weeding at all. W en p > 
the crop is cut with sickles in the same wav as wheat or ^ 

Dist. Settl. Repts., U. Proc. ; Nevill, Dist. Gaz. V. Prov . ; Wt. 
quoted in Dictionary, v., 605-12.] x j ihe 

Central Provinces and Berar . — The area in 1905-6 amoun . 
Central Provinces to 4,178,430 acres. The largest areas acres' 

1.264.198 acres; Bilaspur, 1,005,941 acres; Bhandara, 43 , 
Balaghat, 254,029 acres ; and Chanda, 221,465 acres. Of 
rice in 1904-5, it has been stated that 712,824 acres consiste 
planted rice (302,794 irrigated and 410,030 unirrigated) an ^ 
acres of broadcasted rice (305,492 acres irrigated and 3, i, 2845* 
unirrigated). In Berar, the total area in 1905-6 amounte 

acres, almost entirely rmirrigated. t j Prindpi 

Methods ot Cultivation. — Fuller (Note in Outturn of Land under 
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RELATIONSHIP TO SOILS 

Crops >H Poor., 1S94, 10) states that the r:i e-^’towi-ie ateas fall into 
three tra' t-'. The first lies in the north, ai.fi ■■o;iipri'-e~ the southeiu 
portion of the I)amoh district, the Jabb.dpu:' distih-t and part of Mandla. 
Rice is here trrowii from seed, sown broaiicast. and the crop is rarely irri- 
gated. In black-soil fields it is g“uerallv ^rown a^ a catch crop before 
wheat. On lighter laud it forms the only crop of the vear. The second 
tract may be described as th-» IVaineanea vallev from its orinin in the Seoni 
ilistrifl to its termination iu Chanda, and ini hides the southern portion of 
Seoul, the low country of Balaghat below the hills, and the eastern portion 
of Bhandara and Cihanda, with isolated patches at the northern and southern 
extremities of the Nagpur district. In these hc-alities most of the crop is 
grown from transplanted seedlings, and a lartre proportion is irrigated from 
tanks. The third tract consists of the plain of (.fiiattisgarli and the Sam- 
halpur district, forming the valleys of the .Seonath aiul Mahanadi rivers. 
The common method of cultivation in Chattisgaih i,-. to sow thicklv broad- 
cast and then to plough up the seedlings when they have made some progress, 
leaving the land a mass of mud, weed.s and rice plants, from which a pro- 
portion of the latter make good growth. This process is known as beasi 
in Raipur and Bilaspiir. and as hihira in Sambalpur. Transplantation 
of rice is almost unknown iu C'hattisgarh proper, nc. in the Raipur and 
Bilaspur districts, and though tanks are numerous, the whole of the crop 
is practically imirrigated. [C'/. Dist. Seftl. Rept^.. Pror. : Rept. Opera}. 
Dept. Agri.. C. Prov.. 1894-5. 15; Craddock. Rept. L<i»A Rev. Setth. Nagpur, 
1899. 61-2 : Rept. Dept. Land Rec. and Agri., C. Prov.. 1902-3. 10-11.] 

Panjab and Sorth-West Frontier . — The area iu the Panjab in 
190-5-6 was 493,062 acres, and in the Nortli-'We-t Frontier 29.647 acres. 
The largest areas in the former were : — Kangra. 96.938 acres ; Gur- 
daspur. 52.361 acres : Sialkot. 38.151 acres ; .\mntsar. 33.217 acres : Dera 
Ghazi Khan. 32.152 acres, etc.; in the latter; — Hazara. 12.793 acres; 
Peshawar. 12.053 acres. 

Methods of Caitivatioa. — In the Upper Kangra valleys, where abundauee 
of water, high temperature and a peculiar soil which favours its growrli, 
are found in combination, rice is the staple ]>roiiui t. It i.s also grown in 
the irrigated parts of Delira and Nuipur. Co.it'cr kinds are grown with- 
out irrigation in the more elevated parts of the ili^tri' t. There are upwanls 
of 60 cultivateil forms, of whieh the most e^teeiu-d are 'ii./iuni. hd-sniriii, 
jhiawa, nakanda. kanxidh. and raiigari. Ea< h h.ts its spei lal loi alitv, e.g. 
Rihlii is famous for \l-,hvgami. Palaiii for its hn<mat>. Of the i oarser kinds, 
the best known are kathin and kolliena ; ot the inferior unirrigated rices, 
rora, kahina. dhdkar. Where irrigation is po.ssible, rice is not sown till 
June. In districts dependent ou rain, the seed is sown as early as April. 
Harvest takes place in October. 

There are three methods of cultivation. By the first, bdtar. the seed is 
sown broadcast in its natural state ami is the universal method on uii- 
irrigated land. In the second, maeli or hinga. the seed is first steeped in 
water, forced under warm gra'S to germinate aiid then thrown into the soil, 
which has been previouslv flooded. Bv th" third, dr. the young rico, 
about a mouth old, is planted out by hand at st.tted interv.iK in a well- 
flooded field. The growth of weeds in the rice-tield' is rapnl, and to ch»-ck 
them the crop, weeds a.nd all. are ploughed up. Thm practice is called 
hoUna. and onlvthe weeds suffer, as the nee springs up again mote luxuriant 
than before. 
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THE RICE PLANT 

In the Karnai districts, rices are divided into two well-defined classes 
— fine, known i)y the name ot zin. and coarse, of which the principal 
sorts are iiiiinji and sdnthi. Ot zin. the principal varieties are ramdli 
and rdmiaindni. Sitrdar and ansari are coarser and grown chiefly where 
there is fear of too much water. Rice is grown only on stiff soil. The 
seed-beds are ploughed four or five times and carefully prepared, manure 
is spread on them, and the seed sown broadcast. More manure is then 
spread over the seeds and the whole watered. Four days after they ate 
astain watered, and after the fifth or sixth clay they must be kept wet 
till readv to jilant out. The rice-field is ploughed twice, and such manure 
given as can be spurred. It is then flushed with 3 inches of water, and, if 
there are weeds, a plough is driven about under water. When the plough 
has worked the mud to a fine prulp). operators take the seedlings {pod] in 
handfuls {luti) and prlant them one by one in the water. The field is weeded 
once at least and nui-it at first be kept under water, but not more than 
about 6 inches deep. When the ears begin to form, the ground must be 
kept well wetted, but not too slushy. Reaping must be done directly 
the grain is ripe. 

Coarse rice is of two kinds, mentioned above, viz. munfi and sdnth. 
The former is sown iii spiots liable to be flooded, since it cannot be drowned, 
the straw lengthening as the water deepens. The peculiarity of the latter 
(sdnthi I is that it ripeii' within an extraor'linarily short time from sowing. 
It requires but little water, it the soil is thoroughly moist, after the shoots 
are oiu e up. Both kinds are sown in their final positions. After two 
or three pluiighinus. i arrle are sent into the water to walk about and 
stir upi the miui or a piioiigh is worked under water. The seed is soto 
broadi a-t. No iiiahure is used nor is the crop irrigated. [Cf. Pb. Dut. 
Gaz. : Pb. Snlth ^ 

Kashmir. — Lawrence ( Vnlle'i 'il Kashmir. 1895, 326-36) gives a full and 
interesting aicounr ot rice cultivation. The varieties grown are verp 
numerous but mav be roughlv divided into two classes, the white and the 
red, the latter being the more alpiiue form. As a food, the white is mots 
esteemed, and the best are the hdsmati and the kanijun. Though o 
good quality, tlie white is less popular from the cultivator s point o 
view, since it is a more delicate plant and suffers more from changes ot 
temperature and from the chill ot snow-water. If the cultivator can 
obtain water and manure, he will continue to grow rice, and no rotation 
takes pilace. Where, howei’er. water is uncertain, the rice land is allowei 
a fallow, and in some cases may be followed by cotton, maize. ^ 
barley ami yudk ppuilsei. 

There are two sv-'tems pnir'Ued : either the rice is sown broiwcas , 
first sown iu a luirserv and then planted out. Results show that the 
cast svsteui gives the best outturn pier acre. Preparatory ^ 

commences in Man h. cvheii the fields are hard and stiff. Where 
soil is dry ploughed, cultivation is known as tao : where wet. as ^ 
Previous to ploughing, all the village litter and farm-yard 
cariied to the fields and piloughed in. or heaped in a place throug ^ 
the irrigation dm t piasses. and so reach the fields as 
111 June and .July the labour of weeding the rii e begins. The pr 
is known bv the name of khushdhu. and consists in 
crop, pilaciiig the rice pflauts in their proper places, and 
an I pues'iiig the soft mud louml the green seedlings. Old} e^pe 
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pertorin this work siufessfully anil dotect the count'Tfeit 
Under the nursery system two khu.ihdfxis are sutfieient, wlule four an' 
essential in broadcast sowing. Sometimes when the rice is 2 teet 
high the whole crop is ploughed up {sele). When the rice has bloomed, 
and the grain begun to form, the water is run off the fields, but a short 
time before harvest a final watering is given to swell the ears. Harvest 
takes place in the mouths of September and October. [tV. Diiit. .l.s.ic.s’s. 

Repts. Kashmir.] 

Bombay and Sind. — In 190.5-t> the total area was 1.512.2fil acres Bombay, 
in Bombay; 1. 01.3. 9U2 acres in Sind. The largest areas in the Presnleucv 
occur in the Konkaii ; — Thana, 304,872 acres; Kolaba. 24s,(iti7 acres; 

Kauara, 18.3,873 acres ; and in the Karuatak. Dliarwar. 143.(iOii ai res ; 

Belgaum, 207,571 acres. t)f Sind, the tollowing luav be meiitinneil : — 

Larkhana, 336,019 acres; Hyderabad. 215,297 acres; Karachi 189.273 
acres ; Thar and Parkar. 134,192 acres. 

Methods ot Cultivation . — Mollisoii tell.s US that rice is princijiallv a khirtj Ki.:r,i i r..,, 
crop dependent on natural rainfall. In the Southern Collectorates. espeiially 
ill Kanara, rahi rice, known as vainijan. which ripens in the hot weather, is 
grown. This rice is generally irrigated, usually by channel water drawn 
from a nullah or natural spring. As a rule the crop is grown on the 
same land year after year without rotation. This is the <-ase in the Konkaii. 
except in vears of favo'drable late rainfall, when a sei-ond crop of rnl. gram, rl; 
castor, wheat, or of mixed vdl and castor or mixed gram and castor mav 
be preferred. This second crop, however, is more common in the tank 
irrigated rice-beds of Northern Gujarat and elsewhere than in the Konkau rni -n",,. 
rice-fields. In the southern tdlukas of the Biu'at district it is lommon to 
grow a crop of sugar-cane once in four years or at longer interval', and th" 
same practice prevails in the laterite soils of Belgaum. Dharwar and tin- 
above-Ghat parts of Kanara. In the Belgaum and Dharwar rice-bed' a 
sprinkling of ]uar is sown with the rice. In Broach, in decji. blai k 'oii 
and in the tdlukas. where the average rainfall exceeils 40 iiu lies. luc n 
sown subordinate to cotton. Elsewhere in (iujarat. where the laud i' imr 
true rice land and the produce uncertain, kodra and rice, with a 'pnnkling 
of tuver. are a common mixed crop. 

The best .soils are clavs or clay loams with a sub'tratiim of othei poinU' sj,,. 
material. Embankments are formeil. and the surlace ot the bed' made 
level. Manv fields on and under the (di.its are never nuumrcil. but the seed- ’-i .ri- 
beds invariably are. either bv burning rdh mateiial thereon or by direi t 
application of manure. The rice-beds of (.lujarat an<l those of the flat 
bottom-lands of the Konkaii and elsewhere are reeularlv mamireil. In 
Gujarat tank-mud. 40 loads per acre, is a favourite ajipln atiou. and th" 
practice of green manuring is also coranion. Castor i ake mav al'o be 
given as a top-dressing to .supplement ordinary manure. Fish uuuiuie 
is similarly employed in the southern tdlukas of Surat and jiait' ot 
the Konkaii. In Kanara and the forest tracts of Dharwar, leaves and 
tw’igs of certain forc't trees are used as a green manure. Rn e is sown 
broadca.st. drilled, or broadcast in a seeil-bed and thence trau'jilaut'-d The 
first is seldom adopted except in the case ot rice grown on mai'hi- s'tu.i- 
tions reclaimed from the sea. The sei oiel plan h very couimon, ii; the 
"’esterii tdbri'u.s ot Belgaum and Dharwar ami above the tdiat' in K.iuam 
and in unembanked fi*'ldl' in l.lujarat. The third method i- most suitable 
in tielils which are eiui'anked and where the rainfall i.' over inches, or 
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where defirient rainfall can easily be supplemented by irrigation. Broad- 
casted or drilled rice requires a higher seed-rate than the transplanted, 
viz. about 120 lb. per acre ; the seed-rate of the transplanted varies 
per acre from 2-5 or 30 lb. to 90 or 100 lb. In the Koukan, Mollison esti- 
mates a full vdeld under favourable circumstances at less than 4,000 lb. 
per acre. A full average from transplanted rice ranges from 2,800 to 3,200 
lb. of urain per acre, while broadcasted or drilled yields on an average 
1.8(iti lb. per acre. The cost of cultivation is estimated at Rs. 52-15a. per 
acre. \Cf. Crop. Exper. Bomb. Pres. ; Mollison, Textbook ltd. AgrL, 
1901. in.. 32-44.] 

.Madras . — The total area in 190-3-6 was 7,561,611 acres, and distributed 
thus: — in Tanjore, 1,074.152 acres; Malabar, 831,545 acres; Kistna, 
611,664 acres ; South Arcot, 555,.374 acres ; South Kanara, 530,402 acres; 
Madura. 376,302 acres; Trichinopoly, 203,967 acres, etc. The Ji/iaf 
General Memorandum for 1906-7 estimates the area for the year at 
6.934,900 acres with a vueld of 50,395,700 cwt., or 10'5 per cent, of the 
total rice area of British India. 


, Methods of Cultivation . — 111 Malabar the crop is sometimes sown broad- 
cast, but usually transplanted. There are several crops in the year, the 
principal of which are the kanny, sown in April-May and cut in August- 
September. ami the makaram crop, sown in September-October, 
and reaped in January-February. These are the principal rice harvests, 
but there are intermediate crops in some places ; and a third, known as 
poon/a. sown in February ami reaped in April-May. The greater 


portion of the land, however, bears only one crop. 

In South Kanara, rice is the staple crop. The land is classified, according 
to its capa* ity for irrigation, into byle. or rich wet land ; majal, or middling 
wet land: and bettu.or land watered only by rainfall. On byle land of the 
best qualit}’ three rice crops can be raised in the year ; on the best majd, 
two crops ; while bettu land produces only one crop. The earliest nee 
crop of the season, on whatever land it may be grown, is termed zenehor 
enrty. The seed is usually sown in nurseries, highly manured, and the 
plants transplanted. In almost two months’ time the crop comes to ear, 


and in about twenty-one days more is ready for reaping. 

In Tanjore. rice is raised almost entirely by artificial irrigation. There 
are two chief kinds, viz. kar and pishanam, each including minor varieties. 
In all cases of irrigated cultivation, transplantation is the rule. ^ A few 
coarser sorts, grown in some places bevoiid the delta of the Kauveri, 
and on rain-fed land, are sown broadcast. Kar is planted in June an 
reaped in Cktober ; pishanam in Julv-August and reaped in Januar}- 
Fehruary. In the Madura di.strict. rice is stated to be grown on almos 
everv description of soil, the only essential being a constant supply o 
water. The seed may be sown broadcast, but the rule is to sow' in nursenes^. 
Sometimes the young plants raised in the nursery are transplanted o ® 
second nursery, and afterwards carried to the field. As a rule, ploug s 
is done in June or Julv. after the earlv rains have softened the grouu 
and the seed is sown in nurseries at the end of July or beginning ot * 

After thirty days the seedlings are tit for transplanting, and in Janua^.^ 

may be harvested. MTieii re-tran.splanting takes place, the 

are 'Utfered to remain in the secoml nursery about 35 days. jjolf 

done about a month after sowing or transplanting. During 

time the plants are in the ground they must stand in about 2 inches o wa 
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•which must not be allowed to stagnate. In lainls well supplied with 
water, as soon as the January crop is reaped, preparations are made for 
a second crop (mdsi hodei) raised in the .same way a.s the first, hut which 
comes to maturity about Mav. If the season be unpropitious duriiui 
Januarv-Februarv. the second sowing will be in March. April or Mav 
and the reaping in July or August. The second crop is then called adi- 
kodei. Sometimes there may be three crops of rice raised in succession 
in a period of 13 or 14 months, [f '/. Sturrock. Man. S. Canara. 1894. i., 

21. 199-204 ; Cox, Man. X. Arcot, 1895. i., 100-2 ; Francis. Gaz. .Inanfapnr. 

■ 19C»5, 39 ; A Root Parasite of Paddy in Malabar, in Agri. Journ. [ml.. 19t)t3. 

i., pt. ii., 169.] 

1 Mysore and Coorg. — The only available figure.s are for 190.3-4. when Mysore, 

the area in Mvsore was 792.754 acre.s. and (’oorg. 79.763 acres. The largest Are,i.^ 
areas in Mysore State occur in Shimoga, which grew 244,758 acres : Mysori*. 

117,749 acres; Ha.ssan, 103.639 acres ; Kadur, 97,90.5 acres, etc. 

; Methods of Cultivation . — In Mvsore the hara hatta or punaji seed i Rif'es. 

.sown dry in the fields ; the mole hatta. germinated seeil, in fields reduced 
! to a puddle ; and the ndti. seedlings transplanted from a nursery after 

; having attained a foot in height. Rice {Mysore Gaz.) fully describes these 

! methods. There are two crops, the hain (rainv season) and the karu Hainy 

(hot weather). Iii the first, dry-seed cultivation is managed as Season. 

: follows : — from February to May. plough twice a mouth, having previous Seasons, 

j to the first ploughing softened the >oil with water. .4fter the fourth 

, ploughing the field must be manured with dung, and after the fifth, watered 

'• by rain or from the canal. Three day.s later, the seed i,s sown broadi ast 

I and covered bv the sixth ploughing. .Any rain that falls the first .30 dav.s 

I after sowing must be allowed to run off, but should there have been no 

j rain, the fieid must be kept inundated till the crop is ripe. If there have 

I been occasional showers, inundation should not commence till the 4.5th 

! day. Weeding and loosening the soil about the roots of the young plant.s Weeiing 

I and placing them at proper distances must be done three times, first on the 

I 45th or 50th dav ; secondly. 20 days later : and thirdlv. 15 days after 

the .second weeding. These periods refer to crops that require 7 months Sevei iiu-ani,,’ 
to ripen. Rice which ripen.s in .5J months must be inundated on the ani i halt 
20th dav : and the weediugs are on the 20th. .3uth and 40th ilavs. crop. 

By the sprouted -seed method, ploughing takes place in June-.luly. 

During this time the field is inundated, ploughed four times, and at each 
ploughing turned over twice in two directions which cross each other 
at right angles. .About the middle of Julv the field is manuretl. again 
ploughed, and the mud smoothed by foot. All water e.vcept 1 inch is 
let off. and the germinated seed .sown broadca.st. For 24 days the field 
! must have some water everv other day, and thereafter, till ripe, he 
; constantly inundated. 

I In the method of transplanting rice, two di.stinctions are maiie, one Tr..aapia.„tiajg. 

I called bara-vdtji or dry plants, the other nirdi/i or wet plants. Low land 

; Is required for both. In hara-myi the ground is workeii in the ...luie prep.rc.ci. 

! "ay as for the drv-seeii crop. In Mav it is manuretl and the sect ~ i'.vii 

I thickly and ploughed in. If no rain falls till the '^th dav it is watered, 

i and again on the 22nd. From the 4.5th till the 6i)th day. the plioirs , ,,n- 

tinue to be removed. The held must be inundated for five liavs le-toce -....-,3,!-. 
{ilucking up the seedlings for transplantation. The ground in which the 
' dry seedlings are to be ripened i.s plougheti four times in the course of 
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eight weeks commencina about 15th May. and all the while inundated. 
The manure is given before the fourth ploughing. The mud is then smoothed 
and the seedlings transplanted into it. about .3 to 5 being stuck together 
in the mud at about a span distant from the next clump. The water is 
let off for a dav, but afterwards the field i.s constantly inundated till 
the gi'aiii is ripe. In niraqi. the ground i.s ploughed three times in February- 
March while it is drv. About the middle of May the field is inundated, and 
in the course of 15 days ploughed four times. After the fourth ploughing 
the mud is smoothed, the seed sown thicklv and dung sprinkled over 
the surface, and the water let off. t)n the 3rd, 6th and 9th days water 
!' again given, but must not stagnate. After the 12th day. inundation 
1... commenced, and continued till the seedlings are fit for removal 30 days 
after sowing. The cultivation of the field into which the seedlings are 
transplanted is exaetlv the .same as for dry seedlings. Various pulses 
are sown in the fields that are to ripen the transplanted crop, and are 
cut down immediatelv before ploughing for rice commences. 

Krir ((jvkaru) crops (hot weather) are divided into three kinds according 
tij the time of sowing. When the farm is properly stocked, the seed is sown 
at the most favourable .season, and is called kumha kdr : but if there be a 
want of hands or of cattle, part ot the .seed is sown earlier and part later 
than ill the proper season. When sown too early it is called tula Mr', when 
too late, hnr. The three methods of cultivation described above 

tor the hum crop. viz. bv ilrv seed, germinated seed, and transplantation, 
are touiid here al.-o. except that in the case of tula kdr no dry seed is ever 


'Own. ^ .. 

Ill Coorg there is aimuallv but one rice crop, e.xcept in a few valleys 
in the north. The rice cultivated throughout Coorg and in general ^e 
is the large-grained A finer kind is the small rice sanna-bam, 

and a red varietv the kesari. For parched rice the knlame is the kind use . 
The seed i.s sown in a nur.sery. and in 2t) or 30 da vs the seedlings are rea y 
tor transplanting, which takes place in July and August, regmate 
the monsoon. The crop is cut in November or December, [yj. w r 
Mysore Gaz.. 1897, i.. 131-44, 217-8 : ii.. 317-8. -328, 563-4.] 

Burma. — The area in 1905-6 was 9.283.801 acres. The dis 
importance are, in Upper Burma; — Shewbo. 365.107 ’ 

225.170 acres; Upper Chindwin, 160,783 acres; and Kathu, 159,5 ^ 

111 Lower Burma; — Hanthawaddy. 1.114.359 acres; ’ . 

acres : Pegu. 778,372 acres : Akvab, 599,880 acres ; Thatoii, * jg 

Ba-sein. 536.720 ai res ; an* I Mvaungmva. 518,508 acres. The crop 
ilivided into three main ela.^ses ; kankkyi or late-rain paddy . 0 

f'arly-raiii paddy; and mnqin or dry- weather paddy. Kaukkyi 
occupy the largest area. viz. in 1904-5, 8.833,716 acres : kaiihjm ne 
332. li7 acre-.; then initijin with 99,631 acres. The Final Geneia 
randnin of the Commercial Intelligence Department e.stimates t e j 
1906-7 at 6.988.-5tH) acres. The vield was given as 96 per cent, o ® 
and the surplu-. available for export wa.s 2.374,W.) tons cargo rice. 


lent to 40.237.1 X>0 cwt. cleaned rice. ^ . amount 

Hethods of Cultivation . — Tile most fertile land, where tne larges 
and the best quality i- grown, is found in the delta of the 
There are five methods of raising the crop. “ w-lTinf 

parts of the country; — (1) On the ordinary swamp land the 

piiUiis where the rainfall is sufficient ; (2) on level land from " 
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rain-water runs ofi too rjuicklv and irrigation has to be resorted to . ('^) 
on land near the river-bank which is subm-r^fed and eannot be planted 
till alter the highest rise ; (4) in hiil elearinjts : (5) a hut-weather crop 
obtained by irrigation either bv means of dams or bv water-wheels. 

For the first three methods, ploinrhinir eoinmenee' m June, when the 
rains have softened the soil and rendered th- use tin' plough possible. 
Meantime nurseries have been prepare.l on higher erouiid ami seed sown 
hroadeast. By .Julv or Aueu-,t the fields tor the tii^t two ( lasses and the 
plants in the nursery are readv and tlie vinim: plant-, are dibbled in. two 
ro£rether at intervals. In the ease of liparian lamls. the plants eannot 
he pnr out till about irepteinber; the harvi-st beums i.i Novembi't and is 
over V)y .Januarv. The hot-weatlier crop is planted m .lanuarv-Mareh, 
and is reaped about three months aftervards. Tile water neer'ssarv 
IS usually obtained bv throwing a dam aero-s a stream, but at Memr-doon 
in the Thayet district a self-aetiiii: wheel is use 1. 

Ill cultivatiuy rice in liill-eleariims. a site is first selected, thickly 
covered with bamboos and forest, which is ail teile-l in April. After two 
months' drving. the fallen trees and sc rub are set on nre. the .ishes fertilising 
the ground. After the first lall of rain, the -'irface i.- slightly broken 
with a hoe. the ashes mixed with the -oil. ami the seed, usuallv rice and 
I'otton or sesainuin and cotton, sown broadi-ast. The rice and sesamura 
are reaped in Septeinher or (.tctober. and the cotton bolls picked in 
December to April. After this the iiill-i iearimjf is abamloiied. [17. Dist. 
Sel'l. Oper. Repts. : Upper Bminn Gnz.. IbO:). ii.. pt. 1. 337-41 : Max and 
Bertha Ferrars. Bitrma. 19(Xt 48-56 ; Ni'bet. E--ir}i>a unAer Brtt. Rule 
awl Before. 19<)1. i.. 330-43.1 

.h.\slf.actl:re. 

■Mills and Milling. — An important feature of the Tmliau rii e trade is 
the rise ami pre-ent position oi the Burma powev-miils. These mills had 
their origin in the verv high cost of labour in that piovim-e and the dis- 
inclination of the Burraan agriculturist to uu.lcrtake anv work he ( ui 
avoid. In Bengal the rice crop is as a rule hu-kcsl bv the orowcrs : in 
Burma it is conveyed to the market as pa'ld". D thus soon be, ame 
etident that if rice was to became an impott.iut aitn le of e.xport. it m mt 
be husked at Rangoon. This nave n-e to rii.. iiuporrai.t ri'e-miUmn 
industry of Burma. But These mills were i,,r t lorn time nreatlv lia.cii- 
rapped by the co.st of i oal imported ti\>m Enn'.m.l. Moreover, the cuies- 
tion of the ilisposal of the husk became-a serion- one. The <liscovery soon 
followed that the hu'k. previou.slv wa-ted. miuht be utilised as the fuel 
to drive tiie mills. The husk is accordimiiv i onveved by special con- 
trivances to the furnaces and there con-uuie.!. while a stream ot water 
riowinn below carries off the ash. Bv rhe-e ,u'd other mventioi ' -o 
nreat economies were effected that it soon he.-ame evi'lent that not only 
was a Hivat exjiort trade po-sible. but that i*: would no louL'er pav to • ,^irv 
rice in liu-k To be milled at loi'aiities remoTe tron. th- .ima- ot j'ro be ti'in. 
To the skill and eneruv of the European inventor.s .u.'l ownei- o| the-e 
mills, therefore, is due the creilit ot this nrear nnil ■iro-iieruu- iiidustin-, 

Accordinn to the Fwaiinal an'i < -i , :• iR tliere 

127 riee niilLs in India in 19U4 emplovmn 17. -'14 p^r-oi.s .mostlv Madras 
'ooliesi. The industry, however. :s oi iT,.porTan e onlv m Burma, which 
hail ot the above totals 114 mills and ]7.ul*i emplovee-. cording 
to rile statj-ri. al tabies. th" remainder w-re •.i-tii’circ-! as foilovs' — 
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Panjab 1 mill, with 33 euiplovees : Boiiil>ay 1 mill. v.-itl; 80 employees; 
Madras 11 inill^. with emplovee-. 

Revenue Duty. — In the InipPi ial Gazetteer t iv.. 2.57-8) it k stated 
that the ■■revei.iie deiiveil from rir-e ami millet beer amounted in 
1902-3 to about 6 iakh^ in Bengal and 11 lakhs in Burma; elsewhere 
it is inconsiderable. Iii B-ensal. iiachjrai brewed from rice or millet is 
consumed hv aboriginal tribes, and by the lower orders in general, in 
certain district.s. It i- valued both as a stimulant and as food. The 
bulk of the revenue which it yields is derived from licenses for manu- 
facture and retail sale. v lii. h are put up to annual auction, the number 
and sites of the shop-- Im-'.uiig been preidously fixed. Licenses for the 
home-brewing of j.aef-iia,' ror ilomestic purposes are granted in certain 
districts to the headmen o: villages inhabited bv aboriginal races, on 
paniient of a fixed! tee tor each household. In Burma the Xative beer 
is brewed from rice. Wlmn i ousumed by certain hill tribes, mostly in 
Upper Burma, it is exempted from taxation, otherwise the excise system 
is similar to that in Bengal. It is almost as easy to bre-w this beer as to 
make a pot of tea. and as the main ingredient is a staple article of food, 
it is almost impossible to ( heck private manufacture." In the Moral and 
Material Progress of ItoJin the excise revenue from fermented local 
liquors, amounted in 19<i5-<) tc.-i £113.231 in Bengal and to £151, -102 in 
Burma (see pp. 7.57. 7<in'. The prej'ar.ition of vineg.ii' troiu rice is 
almost ’it'culiai to Bn:;.. i--i- p. 1111). As regards CiLstoni' Revenue, 
rice and rice riour are the only ai-nc-le.s on the export tariff schedule, the 
dutv on which i.^ levi-.-ci at the rate of 3 annas per maund of 82f lb. 
The i. •venue rims obtained liuring tin- vears i'JW-fi amounted to the 
following mu:h. — I;. RhUI-I. R-. 81.89.133; 1901-2. Rs. 90.87.957; 
1902-3. Rs. 1.2';.ni>.ti24 ; ll-C-l. R-. 1.2o.;31.-lfi3 ; 19U1-5. Rs. 1,31, 75, 7i-; 
19(25-0. R.S. 1.15,11.257 (£707,117). The iiurease in recent years ^ 
doubtle--s to some extent the direi t expression of the economies effected 
by the Burma iniHing indusriy. , 

It was said some timii ago that India held a practical^ monopoh o 
the world’s supply of rice ami accordingly was justified in placing an 
export duty on the Cjuantitie.s sent to foreign countries. The duty above 
mentioned was first iinpiosed in 1875. when oil. rice, indigo and lac -were 
subjected to an expoit .kuty. In 188(1 the duties on the other ditices 
were remitted, and that cn rice alone retained. But the exports 
from the Southern StateN of America, from Madagascar. tromCo'-hiii-C na, 
from Siam, irom .J.tpan, etc., have given a new conception of the 
In fact, it might almo-'t im saM that but for the economies effec-tw y 
Burme.---' milling, tin- expert' would have bv now b'^-cii lost to In a. 

TRADE. . . go 

The foi-.ngn ric-e of Imlu niav' be said to be very aiicieu . _ - 

long age as loGS Vertomauuii- {Travels, in HaH. To;/.. 1811. 
made .special niention ot the exports from Mangalore. In present^ 
traltn- almost the .-nttre ^upplie- of the cereal sent to foreign 
dr.awn fioiu Burma. It i' einnloveil as foo'i, for distillation. ^ j 
manufacture of .stan h. ■' Forinei-lv the bulk of the nee 
Burma coiisisted of 'laiuo' ii<-e. of which five-sixths was an - ^ 
(or ■ paddy ’) aii-l onlv one-.sixth husked, (.Ti-adiially. w-ith the ex 
of rice-mills, the pioportion of i argo ri(-e has diminished, this jiie 

being replaced by liuskeil and i leaned rice, to the great aUvantage 
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trade. For the husk is u.sed as fuel in the mills, the bran Kdiej between 
the husk and the erain is exported at a good profit for piu-feediue, and a 
•saving in freight is thus effeeted.” "Rice Is exported to every ijuaiter ol 
the globe, not more than about half of the total exports being consumed 
in Europe. Large quantitie.s are sent to the Stiaits and C'evlon. to other 
parts of Asia, to East Africa, to the West Iinlies and South America. 
Indian rice penetrates to everv region to which the Indian or Chinese 
coolie finds his wav. It is to he noted that other countries, such as Siam. 
Cochin-China and Java, are already competing with India in these markets.” 
Again. ” The rice trade is conducted under conditions as regards the effects 
ot the seasons which are unknown in other parts ot India, for as yet no 
failure of the monsoon in Lower Burma has been reconled. The tluctu.i- 
tioiis of the exjiort trade from Burma depend, however, upon conditions 
ill other parts of India, since bad seasons cause the diversion to India of 
rice which would ordmarilv be exported to foreign markets ” (Imp. (jaz.. 
1907, ill., 284-.5). Burma has thus very properly been described as the 
granary of India, and it plavs an important part in securing the balance 
of food supplies of the East generally. 

staple of Burmese Commerce. — The inipoi’taUCe of the rice CTOp luav 
be seen by the fact that the Exports often constitute the highest valued 
commodity and have often disputed the first position with raw cotton. Thus 
HI 1904-.5 the Rice exports (all kinds) were valued at Rs. 19.62.04.232 ; 
Wheat, Rs. 18..59,82.302 : Cotton (raw), Rs. 17.43.46.872 : Jute, Rs. 
11.96,56,462 : Opium. Rs. 10. 62, .34. 442 : Hide.s and Skins. Rs. 9. 9i.), 58. 538 : 
Tea, R,s. 8,46.54,367 ; Coffee. Rs. 1.66,09.757 ; and Indigo. Rs. 8;5, 46.073. 
But in 1906-7 these positions were serioasly changed ; jute headed the 
list, followed by cotton, then rice, hides, tea. opium, wheat, coffee and 
indigo. Other raw products and partially manufactured products might he 
added to the above etmnieratioii. but enough ha.s been 'aid to show the 
great importance of the rice traffic- the e.xport' in that cereal being the 
staple of Burme.se commerce. 

Internal. — The total recorded internal tiado transaitiohs bv rail 
and river amounted in 1906-7 to 35,n38.39<) ewt.. ot which s,o;'i'.i.2ll cwt. 
consisted of mihu.sked rice (padclv) and 26,999.17',* cwt. ot hu'ked rite. 
The chief export imt centre' were Bengal. 1* •,364.'4.'' 1 < vvt.; (Madras, 4.29i i,gl 6 
cwt.; E. Bengal ami Assam. 1,226,57-5 invt. ; Suid. 2.9(i.5,.sl6 i vvr. ; 
Bomhav port. 949, uK* ewt.: (.’aU utta. *’i.7.5-5_.s;5i; '-wt. ; and (Madras ports. 
916,575 cwt. The ( hief imports were C.ileutta. '.*.47(),l*t5 cwt.; Bengal. 
3.733,778 cwt. ; Madra' port'. 3.1g'S jp' cwt.; Bonibav, 1.754. iji*6 i wt. : 
Madras, 1,195.22.! ewt.; L’nited ProvTUi e>, 46U.()72 cwt.; Karachi. 
2.631,2.58 ewt. 

The total < oa.stwi.se e.xteriial traffic bv .sea in the .same year amounted 
TO 19.562.791 ( wt. (5,*i85,66l cwt. uiiluiake-l and 14.497,11*) i wt. 
husked). (4f thi.s Burma exported 16.2.59,496 i wt. : Bombay. 6* *t.61'' cwt. ; 
Bengal, .3*19.706 cwT. : Madias, 463.467 cwt.; Sind, 1.664.*.i6.5 cwt. 
The chief importing eentres bv coast were Bombay, 3.7-5.5 192. cwt.; 
Madras, 5,132.772 cwt.. .vml Beiig.il 5,646. :t37 |■.,vr. 

Foreign. — The Kxponrs of husked rice durimt the live vimts 19* *2-7 
were a.s follows — 19*i2-3. 47. *(*33. 137 iwt.. valued at R'. i6.7,',73.7'*J , 
190.3-1, 44,441,166 ( wt.. valued at R.s. 16.95.42,429; l'9**4-.5. 46. '73, 297 
cwt.. valued at R'. 19, 17.22. -5*).5 : l'.i*i-5-6. 42.211,669 i wr., va('i-l at 

Rsv. 18.41. *t6.4i()7 : and 19*1*1-7. 3.',* *.54.* >-54 cwt.. value. i at R.'. l'..’>2..5.5.332. 
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In adlition to this, a roiisiderable quantity of uiiliusked rice (rice in husk) 
or paddv. amountiui; in 1906-7 to 6.55,132 cwt.. valued at Rs. 19,98,886, 
ami smaller quantities of rice-flour, xdz. in 1906-7, 6,165 cwt., valued 
at Rs. 44 484. are annually exported. Robertson (Rev. Trade Ini., 
19(t4-.5. 23-4) states that both in regard to quantity and value the trade 
of 1904-5 vas the largest known, and that the average price was 7 percent, 
lower than in 1903-4. The bulk of the exports of husked rice is always 
from Burma, which, out of the totals above mentioned, contributed 
as lollow.s 1902-3, .36,791.-543 cwt.: 1903-4. 33,346..351 ; 1904-5, 
37.514,518; 190.5-6.31.067.895; and 1906-7. 28.105.443 cwt. Bengal 
comes second with, in 190.5—6. ,8.9.5.5.237, and in 1906-7. 4.736,786 cwt. 
ILidras ill 19<».5-6 snpplieil 1..5tK).94.5. and in 1906-7. 3,333,774 cwt. Sind 
i;, 190.5-6 i;ave .303..3.54 and in 1906-7. 1.344.529 cwt. Lastly, Bombay 
in 190.5-6 iiiniished 584.440 and in 1906-7, 533,443 cwt. According to 
Robeitson. unhusked rii-e goes entirely' to Cevlon. except as a constitu- 
sT.t of hiisked rice to prevent its heating. Of cleaned rice the princi- 
pal destinations west of .Simz are Germany, which, in 1905-6, took 
4.968.851 cwt.. v.dued, at Rs. 1.97,42,006 ; United Kingdom, 3,473,883 
-■'v^.. valued ar Rs. 1.48,9-5.09.5 ; Holland, 2,-513,425 cwt., valued _at 
Rs. 89.(Ht.9()2 : Austria-Huiiuarv. 2,442.632 cwt., valued at Rs. 87,5-5,678. 
Ot the Esstem section ot the trade, the most remarkable feature is the 
development in the e.xport to -lapan. which amounted in 1904-5 to 
9,277,239 i-wt.. vahiedl at Rs. 3.52.13.937. an increase of 32 per cent, overthe 
quantiTvtor 190.'!-4. tlioiuili it tell in 190-5-6 to 6.5ii3.531 cwt. After Japan 
11. li ii.j-'i r.niie^ ('evloii with .5.976.-582 cwt.. valued at Rs. 3.21.23.w4 , 
then tiie Straits ^cttleiiieiit-, with 5.028.694 cwt., valued at Rs. 

The i.Mi'ORTs into Briti'-Ii India do not ainoiiiit to much, viz. in > 
965 cwt. uiihiibked rice, valued at Rs. 3.263, and 7,230 cwt. husked nee, 
v.ilued at Rs. 40.018. the bulk of which ronies from the Straits oette 

Of the trade by land (Trans-frontier) the late.st available figures a 
for 1906-7. In that vear the quantitv of husked rice exported * 

to 69.0-50 cwt.. valued at Rs. 4.31.739, and unhu.sked rice to 29,68- cwt., 
valued at Rs. 1,64.-542. The Traiis-frontier import trade m025 

la the year under review, i.mports of husked rice amounted to 1, ^ , - 
cwt., valued at Rs. 76.08.888. and of tinhusked rice to l.-349.o3- cw 
valued at Rs. 49.84,420. Almost the whole of this, husked and un- ^ ' 

comes from Nepal, viz., in ]9<)6-7, the former, 945,640 cwt., and tea 
1.215. >52 cwt. 


PANICUM, Uiiti. : FK Br. I»d.. vii.. 26-60 ; Prain. 

11 *0.;. u.. 1174->'n : (tKAaiixe-^;. ot the larnest ;ieuera of grasse • 

the Lnliaii bpei-ies 'i-vi-rai are much valued as fodders, owing n 
abiiiiilant vield of urain— Millet. , go„,b. 

P. antidotale, Arz . Duthie, FuiJJ. 6Va.«». A'. ImL. Is>S, A tab 

Gra.^d.. 23. t. !•. The '/‘•runa, laiju-;/unrlli. tjrh”'"'. aharam. naj to 

o'jar'e f.l.mt. abundant nn the plains 'if Xortiiern Indi’. an', e. 

Balu- histan ansi Alahan.^taii. nk shaniii- 

P. eolonum, in- . Uuthie, T; Lisboa,, l.c. 11. t. i f i v.^ as'cen'^®? 
ho, rut. ’rofohi. An annua], abumlant ii? culti* 

t'» ni'nirraTf* on Hjinalaya. In part?' ''t toe ^ gras'?®® 

vateii I'T it~ ^raiii. It !•> ^PiifraUy consuierecl one ot the be^^t - 
m Jri'iiH. 'S'K Cliuruh, Food-' •rniaa of Ind., 1880, 50. j 
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P, CrUS-galli, L.nn. : tar. Trim>'V : Pr.iin. I <’. 1177, P. iriL- 

metitaccum. Poxh. ; Duthie ainl Fuller, Fithi and (iardtn Crops, u . 11-4, 

t. XXIV. ; Duthie. Fodd. Crass, X. Ind., S, Li^hna, l.r. 11. Tlie shnyaula. sjav.na, 
Sami’, sanwa, jhnngara. mandira, hantK chamafu, ete. A tiitreU {iniiua!. exteii'-ively 
cultivated as a rainy-season crup over the irreater ])art »>f Intlia and i-n the 
Himalaya up t*) <1,500 fc^et. In T)u Bomtr Manuscript (Hm-mlt', transl.. 151) 
iiieiition is made of "gruel made of s>ia)$iakd." and tins has hoi-n roirar led as 
denoting the present ‘millet. The MS. in cjuesti‘»n foun*l at Ku"lia near 

Khotan, and is of the Mth eenturv. 

Tins is the quieke^t-growing of all the inillet^, -itid m <v»nie luiaiitie-, i-an he 
harvested within six weeks of being .sown. It thrive- he- 1 on iijht sandv -oil. 
Banerjei {A>fri. Cuttack. 1803. 7(0 -,iys it often lollows karu/u {"^etaritf itaiit-a). 
The soil is ploughed twice, and the seed sown l*roadea-t in the nr Idh' of May to 
the middle of June. In about a month and a liali th«- hind i- thor m^^lily we'ed«^d. 
Rain is required till about the middle i»f Ausru'st. uhen the ' rop i- cut Of 
the United Provinces. Duthie ami Fuller -tate that it i- sown at th>‘ < onunem e- 
inent of the rainy season and a sprinsr cr-p usually tolhuift it. Th-' -eed is 
sown at the rate of 10 lb. to the acre, and the young plants re-pure at Ifust two 
weeding^. In tlie drier regions of tlie D<-)t'ib it is Iretpiently grown as a -ub- 
ordinate crop with judr {*^orf/niiui rattfarf). Tlie yiehi varies from 8 to 10 
maunds grain t<> the acre. In Bombay tlie area dcvote<i to it in inn5-») was 
43.0SI) acres. Mollison {Textbook Ind. A'jf' . lOoJ.ai., hi) state- that the land 
IS prepared as lor bdira ( reittii*tetati* ttftthuidettttt). The seed is drilic<l with 
a iour-coultered plough in June-Juiy at the rate of 0 to 8 Ih. to the a re. The 
rows are about 12 inches apart, ami tlie plants -houKl be thinned out where the 
seed IS sown too thickly. The crop i- weeded and interculiured with the liull' >- !<- 
hoe as with hdjra. It ripens in Septornl»er-0<.t«»brr. In the Deccan it is us.iahy 
grown oil poor, light upland soil wii^re the rainfall is moderately heavv. and on 
such land a yield of 400 to 50u lb. gram and 1,500 lb. straw is a full average cr<.<p. 

The grain i- consumed chiefly by tbe p«-.‘rer > Lt-ses. with whom it has the 
special merit of ripening early. It i- »^ateu bailed in nulk or is parched. Lortth-^r 
[A'jri. Lcdg., li)01, Xo. 10, : Ih03. Xo. 7. 15M. 17^) gives the fallowing 

analysis: — moisture. 7*72: oil. 4*30 ; albuijiUionU. 7 '(.m> : a'duble carbohydrate'?, 
t)7 5b: ^^oody fibre. 7‘44 ; soluble mineral matt-ri*. I 7h ; -and and -iilKa. 4*13: 
total nitrogen. l*bS : alburninoal nitr-.gen. 1*13. In tiie 5Iadra2> Pre-ideiu.v and 
in Mysore the straw is much u^ed a-- a cattle Foddek, and in the Meerut di-trict 
it la sometimes grown as a fodder cr*'}’- h Th-. Boner Manu>cri,pt iHoernie, 
transl.), 1893-7, 137 ; Church. Lc. 49 . B-i-u. Aa-'i. Lohardaga, IshO, pt. ii , 29; 
Rice, Mysore Gaz.., 1897, x.. 114—0, yiukt:!',!. Han-Ibof-k Ind.. A'PK. 25'*] 

P. maximum, Jacn , Pram. Btny. P^ant^. ii., 1179; F, 

Duthie. Lc. 9: Li-boa, l.c. ls-22 Guinea <ira-s, -lint •ia-caf. noi^o.p /da, gmi 
hnllu, nauka-thau-hav , etc. A tall perennial native “f Africa, and now cultivated 
in India. 

Is best jiropagated by ro<.t cuttings. A -<‘iid\ ^<>ll i- -uitabU. Aft'-r 

tlie ground has been prepared in tie* •■r'lin.iry way, the -h'-uM o- j.lautcd 

out 2 feet apart on the flat, at the coicmeu »'ment -f the r<un*<, 'ur'^ being taken 
to arrange them so as to form line- ,»T right angle- m b>‘tli directimi-. If planted 
at any other time, the field should }*e inunaal**d witli wat»-r immediately .itter 
planting. When the crop is establL-lied tiie rows Mi‘>uld be ridgecl up in the 
direction ‘.'f the sloj'e. Sub^t-ipieiitiy, a'*-** r«hng to !MoIh-on, (7uinca Cra-s 
can hardly get too much water c*r inunure, but the water mus^t n"t be allove^d 
to stagnate. The best in.mure is well-r'-tted larm-yard, and it -hould f»e ap- 
plied in liress-ings of at least o tons per aire every fourth time the ^ r-'p i- cut. 
Crops an* cut about eight tiine-s in the \ear, and jilantati'-n- -h<.>ui'd be reu^-w.d 
every three year-^ Of the Ption.i and Surat Farn,-. M'‘ilBon -rav- that it has 
been known to give ruitturns of 2u.no*) to 35.cM**»]h. neru'.re aeoriiing t'> 

t. Dept. Land Rc^. and Agn. C. Pror, B'dl., I ''97. X". *> : Molhs’ n. l.c. 253-** ; 
Leather, Agri. Ledg., 1901, Xo. lU. 30^ ; X". 7. 15<i. 17o j 

P. miliaceum, Ltn'.; hi.'. F .'>1 O. i ,■ i., 

l-i;, t. xxiii.: D.’.rhif. f'..'./, 'i; ' 'n ..'.I'H: Mu '-t, 

ckiH'l {or chi'n?\ ■/■.),' iJi'I.Oi. .((1..;,,-./,./ r Kill, 

kdtn lanni, iar'vpi, ’>,L 'lataga, ‘'‘c. T’g- gra-- •- -'uupu— '<{ To have bc,oi 
ifo Egvpr nr Arabia. l» i- g”**'.. "ui u'l- p.M*- ‘d T .e 


Poor-man*s 

Millet. 


SIS Weeks’ Crop. 


se.isons. 


YielJ. 


Pood. 

CnomisuT. 

Fodder. 


Guinea 

Grass. 

■ 'Ivjnns'. 


I’-r.j.itiua. 


^'I.inoxe. 


Y; M. 


Common 

MiUet. 


4 .! 



PANICUM 

MILIACEUM 


THE COILMOX MILLET 
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tountrv up to lU.'Xin leet on tlip Hiiiiaiava. but nowluue to anv great 
extent. iSrem Khotan. 37t>; lavt Le found at the Xiva site {3rd 

centurv! ^onie am-ient 'traw among wiuck the hu?k of this species had 
been recognised by the anthontii-' of Kew. 

Bengal. — Rov {Ci' 0 [)S of Ben:/.. 19Ut). .5S-60i .states that this millet 
does best on a heavr loam and luxuriates oi; iiev.’lv formed clar lands. 
The lamt i- plouuhed after the l.jth Dece.iibe'i'. up to January or even 
to l-jth Fehruarv. and harrowed two t(.> tour tinie-i after each ploughing. 
Bv the time of the litth or sixth piouohing the rloiL are broken with 
the hammer and the seed ‘■own hroail a't about the 15th Februaiy, 
at the rate of -a ^eers to the ai re. then ploughed in : but to cover 
the seed, the laiid i' again harrowed. 'Wheii the plants are 6 inches 
high, the field is weeded if uei-es^arv. The crop i' harvested about the 
Loth March to the Loth May. The average vdeld is about 24 maunds 
per acre, valued at Rs. 4d. 

United Provinces. — It i-i grown as a hot-weather crop, irrigated from 
welL. Sown in March at the rate of 10 lb. to the acre, and ripens 
towauls the end of IMay. Yield, -^ix to eight maunds of grain per acre. 
Ill Bjiidelkhaiid rlieie are two varietie-i. /ihlhi' and rah. The former is 
sown a little earlier than the latter, and tdelds a heavier outturn. 

Bombay. — The area under this eiop and under P. miiinre are 
returned together. Thev are gi-nerallv distinguished by the names of 
vari aiul .-’(feu respeetivelv. Ln l‘..ii.).5-'5 th-'v oi c’lpied 2'31.94<S acres in 
Bombay and 2.140 acre- in .Siiel. and are .-aid to take the sixth place 
among the cpreais ot Bomh.av. Their I'ulnvatior. is almost Imiitecl to the 
Konkan and the Uliat [larr-; of Xa-ik. Poona. Satara. Beigaum and Dhar- 
tvar. In these 'hstrirt-: /*. ntiliurvn tn a khnrif i rop, depending on 
natural rainfall, and is never irrigatpil. According to Moliisoii. it is raised 
like 'niir/li {/yen sine eoetietinti , irmn rabetl seedling' transplanted. 
When the seedling.s are growing, the Held is ploiighe'.l three or four tunes 
during the Htst three weeks of the raiii'. About 1 ib. of «eed per ijvntha 
(one-fortieth acre) is 'own broadcast on tiie seed-bed. It is grown without 
manure, and is commonly haiid-weeiled once in August. If transplairted 
early in .July, the late varietie.s of the c rop ripen towards the end of Octooer. 
A full average crop on good varLa-i land (<.e. upland soils of the Konkan) 
will yield TCH) to 7-50 lb. grain per acre, woitii 4U to 45 lb. per rupee, n 
Gujarat the crop grown is known as cheno. ami according to MollLoii is 
agriculturaily very different from the crop ot the Konkan and Ghat db- 
trii ts. It i' grown in garden lands as a hot-weather irrigated crop. " ® 
ginger or other garden crop is removed in December-January, the lam 
is plougheil several times and lieds formed for irrigation. The see 
.sown broadca't, in lb. per acre, and lightly covere'l. Light irrigation 
is given a' rocpiired. and the crop i' hand- weeded once. R 'Owii at ^ 
end of January it come- into flower u: ilarch aiel i' fuilv ripe m - pt'*- 
A good croii vields about 2 ton- .-traw and l.tXM.) to 1.24H) ib. guiui pc 
acre. ^ , , 

Uses . — Tile GRAix i- cijii-idered dige-tilde ami nutiitiou', auu 
platea 1 - eaten whole, being cooked like rice. In Bihar. i 

and pail hed. it is called imirhii, hrinkrti oi lee'c. Prepared with mi 
sug.tr it i- a favourite ioml at n.ainage ceivmonie-. 
sometimes u-ed as bread m the form ot c/e/pcun- eailed ehtnatti (P 
take- . Leather gives tlie toliowiug .iveiage anaiy-si' of three sumi 
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THE LITTLE MILLET somniferum 

' OPIUM 

of grain : — nioi.sturo. S'f'I per ( pn*. : oi'i. I-oT : allmminoiiL. .'-•<>4 : voluLle > li'-mi^try. 
r-arboln'drate-i, ; woody fibre. T'oli : .soluble mineral matter, i'lfi : 

sand and silira. 3-79 : total mtroueii. l-3() : albuminoid nitrogen. 1'29. 

[Cf. Ai/ri. Ledi/.. 1903, No. 7. 179.] 

Ill the green state it affords e.xi-elleiit Fouder for I'attle ami horses. Fodder, 
and in parts of the Panjab is sometimes grown for this (lurpose onlr. 

The dry straw, called pral or jmih in the Montgomerv' district, is some- 
times given to rattle. 

[Cf. Cliurch. I c. 42; Lf-hanJatja, IsOO, pt. ii . Tianerjpi, 

Agri. Cuttack, ls93, 75-9; LauTence, VaU*;^ vf Kajthtuir, IKH5, 337~S ; Ki?p. 

Mysore Gaz., 1S97, i., 117 : Mukerji. Ind. Agri., 1901. 259: Moili-son, 
l.c. in. 91-4; Crop Exper.^ Bomb. Frcs,-, Juret, Les PL dans L'Antiq., 

1904, li., 245.] 


P. miliare, LamJc. ; Duthie, lO ; Lisboa, be. 17 : Little Millet, 
kuniju. kiitki. i/oiiduln, ntn/hn. tlnkn. utirat. idea, shamai, aclla-Aximd, 
etc. One of the minor millets, smaller in all its parts than the former. 

Of Bengal. Roy (Crops rtf Beinjnl, 62) states that this millet is largely 
cultivated in the Lower Provinie. No manure is used, and it may be 
followed in rotation by a rahi crop. The land is ploughed and harrowed 
trom January to March and the seed 'Own from March to Mav. at the 
rate of 18 =eers per acre. No further operations are necessary till August 
or September, when the crop is cut and threshed like dns paddv. The 
yield is stated to be 24 inaumls per acre. In the United Provinces its 
' ultivation is confined chiefly to the southern hilly districts. It is sown 
in June and reaped in October, forming, together with kodon (Piisjiriliiin 
serohiciiiotiiiiiK the crop generally taken from the poorest land in 
the village. In Boiiibay. the ilcseriptiou frcuii Mollison given under 
P, iiinificfinii dpjilies eip.iallv to the present crop. 

[Cf. Church, 4c., 44 ; Basil, Af;ri. Lohardaya, 1S90, pt. i., fi5 ; pt. ii.. 29-3o ; 
Mukerji. Handbook Ind. Agri . 1‘tul. 259 : Mellisoii. 4o. lin, 61-4 ; Crop E.rptr. 
Bomb. Pres. ; Leather, Agri. Ledg.. 1901. Nss 10. 369; Hanausek, Micro. Tech. 
Prod. {Winton and Barber, transl.), 1907, 352-3.] 
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PAPAVER AND OPIUM ; Papaveka< e.e. is an iu- 

'■pissated juice obtained by serat* iniiu^ th^ unrip*/ < ap^uie^ of iGiftf/rt r 
■'iouiitiferfHH, Lin/i.. and allowint: the tiiilkv sap. whirh uxud*'^'- theu*- 
froin. to dry spontaneouslv. Th^iv may fu* ^aid to In* two t hit-f kiiuK 
"f opium, that nsod lor mH.li. im* (produr^d rhiftly in A-ict Minor), and 
that snmked. eaten, etu. (i/rmyn iii Ih-iia and (.’hina). 

History. — Various specie-s of i>'»F>py are mentioned ny tlie early tireek writers 
(Horner, etc.) as oriiHinental garden plants or as attractive-locking weeds of 
the fields , the merits of the seed as an article of food and as atf'^rdmg oil were 
extolled beiure the discovery had been made of the sunmiferous property of the 
'Hpsiiles, and certainly long anterior totlie recognition of the value of the milky 
“'dp. The Ldji&ules, stems and leaves were emploA-ed by the Greeks in the pre- 
paration of an extract called mecohiinn (c/. Hippocrates, Theophrastus, et<'. ). 
^' hich was employed as a soporific drug and med in the fabncatK*n of a si.othiu:;; 
1^'cverage exactly corresponding to the post of the Punjab to-day and the kukuur 
'■f Akbar's time. Lastly came the di-covery of tiie more potent nature of the 
nispissrited sap, the opion the 'Greeks, a that may be -<pi'ken <‘i as the 

'hiiiinutive of ctcs — the juice. Pn it»t vfv -nntmfp »■**»» was gT‘a\n m -\si.i Min- r 
tor Its cap&ules, which the Arabs carried ail •■ver the Ea^r. even Chirm. SL'me- 
tirue before tlie C^reek discovery of the Aalne of the juice. 

The discovery of opium beaan t(* attract attention abi-ut the 3rd ■ ent irv B.f. 
Theophrastus was ae<j’iaint6*il A^ith it, and describes the method b-f oi>t.umnL' r 
'^■y ratGiing tlie green pod'i. Virtril Gicorg.^ iv.. 545; ^peak-- of tlio h'thoan 
Mnue ot the f-lant. IMiny p.iys special attention to the medicinal \alue or 
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opijn. whue narrate^ v.ith the niiautest (Aetail the process of 

extracting and manufacturing the drug, and is careful to distinguish it from 
the older preparation yneconium. In time the drug would seem to have come 
Eoni-a rnamiy from Asia Elinor. Indeed, during the Roman Empire, as also the earlv 

Empire. Middle A^'cs. the only sort of opium knowm was that of Asia Mmor. And even 

m the 13th century Simon Januensis (phy.sieian to Pope Xicholas IV.) spoke of 
Opiiiyn thtbaicum, 

ArV- But if the (!-^reeks discovered tiie pott-nt juice — upiurn — the Arabs were chiefly 

Iruiaence c.-ncerned in disseminating the knovviediie of the plant and its uses. The Arab 

medical writers from about the Otli to 12th centurieo give a full account of it 
derived almost exclusively from Dioscorides and Galen. That the followers of 
the faith of Islam proclaimed the properties of opium to the people of India 
and China there can be no doubt, since tlie Sanskrit and all the vernacular names 
in use to-day are clearly traceable t<> the Semitic corruption of opos or opion 
At’i'iH. iiitu atynn. Thus the Hindi afim points to afyiin as the transitional stage from 

opiQii. In the same way the Arabs earned the poppy capsules and opium to China, 
hence the name pa-pikti^ also a-fou-yony, in the Chinese language. Prenous 
to the Tang dynasty the opium poppy was apparently not known to the Chinese. 
Saiskric Xamo. According to one vTiter the fSanskiut name is ahiphena, and. explained as 
meaning '’.^lake venom.’’ would thus not be derived from the Greek. But it 
is more often written ahipona^ a word which most tiuthors speak of as being 
ciuite mod*^rn and derived directly fr'^'in the Arabic. Sir George Birdwood 
[E.l.C. Fi/si Letter Book^ liv.b for example, savs. " It does not occur anywhere j 

unn! it appears in a Sanskrit dictionary published in Calcutta about seventy , 

years ago.” ^Ir. R. M. Diine {Hibt. Mem., in Rept. Roy. Comm, on Opium, ^di., 
app.. 2S-b3) says tliat evidence wa-s pla<ed before the Comimssion to the effect | 

tliat It is mentioned in the Bhai:ap>'aka-'*ha and other Ayur-Vedic medical . 

jj;dur. wf.rks supposed to have been written lU't ie^s than 800 years ago. He then . 

ilno'^l'rdje. adds tha% the hi.-tnrv of the prt>duction and use of opium m India before the 

Commem eni*^nt of tlie i<'>th <enturv is, however, •>b'5ciire. 

Hn the other hand. Grierson {Bihar Pea-'iant Lif<.) gives a complete vocabu- 
Jm\ of uonG for tlie plant, it- \arietic-=. e\ery part <'f it, as also every product 
it attV'rd- and e\ ery feature and -taiie in it> ciiIti\ation and manufacture. Snl 
tiieiv fan Ijt* no po^,.sible (.lonbr that th** P'>ppy cultivation or Bihar does not date 
further bai k than a couple ot (onninoj^ or >o. W'liile that view is doubtless ; 

■' CfTi’ect. and extreme caution ne< essary. still there are words, such as pw j 

or ptist (already ineutionefi). tliat seem quite unconnected with 
literature, aivl which induate. a-, ha-^ been 'iuggested, a more ancient kno’'^ ^ 
of the x’kmt than in it-' .-peciai sap — opium. The word post usually ® 

the capsulea. and in iSouth India it becomes postaka-tol. Dutt tells us 
Ki'it^has. in San.skrit the poppy capsules are khdkhas and the seeds khastua, j 

that there is no classical name for opium. The seeds are kaskkash m n j 

CL^ne-e generally, and in South India ya-’^hagaMia. So also in China there are • 

Z.- 0 V ledge. for the poppy that carry the knowledge of the plant back to the 7 th ten ^ ^ 

Dr. Edkms {Hist. Sotes on the Poppy in China, in Rept. Roy. j 

Oijiott'. ISIG, i.. app.. 140-58) points out that in the lOth century the | 

Sunc: T'ni-tsu directe'i the tir.-^t irreat medical work to be written; m t ; 

ZPr'irn. nan, e>’ 2 :i\'en t'> the poppy are wf/iawf 7 ( —millet vessel) and ying-su j 

Both names of necesMty denote tlie poppy capsule and its .seed.s, an ^ *^Jj.yof ^ 

mo&t probably a knowiedi^e in their respef tive properties prior to the \ 

opium. Su SuiiLT f'oiMpiled the second trreat medical work (which apj^are ^ * 

.4.D. j. and :t h thore stated that the poppy is found everywhere. . j 
Re-i a:. a White cultivate it a.-? an ornamental tiower. There are two kinds, one with re 
Pi,ppiea. another with white.” This, tiierefore, implied that though the nar^ 

nowaday.- denmes opium had not rome into use, the two forms ot , f 
yiehuns plant were well known in China at the period mentioned. bitten 
12th century, alludes to the milk from poppy heads. A poein 

duniik the Sim^r dyna-ty speaks of the poppy fields resembling snow^ Chins 
there Can be no doubt the opium pojtpy was extensively cultiwtet 
loiT^ anterior to the importation of India opium. ang Shm, of 

century, speaks of tlu.- prej)ared ilrua as simx>ly muLrical in the 
dy:>^ntery. ,..rhinafrom 

Early At the beginning of the 16th century the opium imports inO- plant 

Exports India had n^>t <-r«ly been fully e^tabli.-hed. but the cultivation of . tbu:? 

from India, and the manufactLire of ojnurn at 3Xaiwa had become regular m us 
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fully two centuries prior to the conquest of Benj:al hy Clive. Aiui thero t aii lie U' • 
manner of doubt that pri<;r to the British, the P»>rtiifiuese controlled the Chiiie-e 
opium exports from India. It is significant that while Baber lol'.i. 

334) makes no mention of opium in connection with his ilisciission of tin- revenue 
of Bihar, his grandson, the great Emperor Akhar. on the subjection of Malwa 
and Cambay, found the opium traffic a distinctive and important feature ot rher'e 
new dominions. Moreover, Aliul Fazi specially mentions Fateh})iii’. Allahabad. 
Ghazipur, Lahore, etc., as concerned in poppy culture, and i.i\> stress on the 
excellence of the crop in Mahva. Sir J. B. Lyal! Sk*’trh }n pt. Rou Co?nm. 

on Opium^ vii., app., 5-28) says that it seems certain the Mughal mou'ipnlv bejran 
a little later than Akbar's time. He, moreover, came to the <'</nolu»i<*n that 
it probably was confined to Bihar. The right to manufai turo and -oil the dru^j: 
was finally placed by the Muhammadans under <lirect -.upers i-ion : it was tarme.i 
out, and land devoted to this cultivation subiected ttt a higher tax tSi-m that 
for other produce. But as bearing on the probable date of the State lunnupci^ . 
it may be mentioned that m the Mirat-i-AhTnadi we karri of the sy>totu- < >t taxing 
and the revenue realised from opium by the city of Ahmailabad in tlu- rune 
of Sultan Muzoft'ar and other Ciujarat kings, before the overthrow ot the d% na-i> 
by Akbar in 1573 a.d. 

The antiquity of the opium traffic may be judged of by the f<n t that (;i«.\ auni 
da Ernpoli (in loll) mentions that Alboquerque had captured eight *• ( huz.ir.ite 
ships that contained, among other merchandise, “ arfum, for >0 the\ <..iU 
tebaico.’’* In 1516 Barbosa tells us that this drug was among the artii-le.-; brought 
to Malacca by the Arab and Gentile merchants to exchange for the cargoes ot 
the Chinese junks. He also informs us that opium was earned irom Arabia 
to Calicut, and from Cambay to Calicut, the Arabian being one-tlnrd liigh**:' 
priced than that of Cambay. Ciarcia de Orta, in 1563. puhhdietl a full a- L'lmit 
of the Indian liahit of eating opium. an<l Frederike ©peaks of going i b’os, 
Cambay, where he purchased sixty parcels of opium. Shortly alter. 

{Tract, de las Drofjas, etc.. 1578. 405) and Lins«-noten ( loPS) am|«Iitie<l icry .iVc^rly 
the particulars made known by Garcia regarding the In<ban habit or earing 
opium. Bocarro (1044) laid atre.ss on the importance or the three great produi t- 
of Cambay, viz. opium, imligo and cotton. Thevenot {Tra»h n> L- •anf. In io- 
stnHj etc., 1087, pt. ii.. 07 ) mention.s the use of opium in Persia. In the Tn-jik. reier- 
ence is made to the CTovernor of Bihar being much given t«.» k>tknar i<>pium-ht-mp 1 . 
and his consequent neglect of his duties. If thi- can bt* a« repteil a- qt-nufing 
d Bihar cultivation, it would be the earliest known The fir<-t direct mention --t 
Patna opium appears to be given by Ralph Fitch, an Englishman who ti.ivelle-i 
in the East from 1583-01 a.d.. and who visited Agra. Beuare-. I'atn i 
He describes the ia-st town very correctly "os a very long and gr*Mr tiuwa* 
which had a large trade in cotton, sugar and opium. The Abf>.' K.ivnai \H'-! 
Philosoph. des dtu.c [tnles. 1770. a work tran^latetl mto Eiigli-h m 1777. i . 121 
©ays that " Patn<i 1 .- the most celebrated phn c m the uorld f’>r th" ^'iirr..'r: m 
of opium. Beside© wliat is earned mto the inland p.irt© tlierc ar- .ua. iolv 
3,IMM) to 4.00U chests exported, each weighing 3oi> lb." Alex.ueler Harnht' u 
(Atif Acc. E. Ind.. 1727, i , 315 ; ii . 22) .'‘peak.© of the clur-t- or (.air ur 
from 500 to l.uno che'^t- ot Beng.il opium yearly, up la the inland f<. untie-- 
where it is very much U'-e<l. Mr. J. F. Finlay {Rtpt. Ro'j. Comm, on O/niim. 11 .. 
371-l.M)) tiirm©hes purtK'ular.© of the propo'-ak to uboU-jii the < iovernin^nt lU'irci- 
poly. He gives the early history and fixes the pre-^eut arrangement- a- d.iimg 
from 1797 . 

Thus then the opium numopoly wa-^ a direct legacy from the Muhauin adan 
rulers of India and from the p«^rly Portugne-e trader-, th.it had to be a--iinieil 
by the British shortly after the battle of Pla--ey fJ757). Menti >n, lu’ ex- 
ample. IS repeatedly made of the traffic having expanded .-o inordinaT^K -i- 

have forced the East India Company to as.^ume u- control and -upor\ i-i' ui in 
loSl. But prior even to the advent of the Portuguc-e. the Chme-c hud b^-.- 
pos©essed of a full kiiosvledge of the drug Wang Hsi {who died in 14ss \ :>.r 

■speaks of opium being obtained from Arabia and being the pr'-lu .1 n-q p\ 

With red flower©. He died rhu'^ ten years before the arrival in Jndi.i 'U V.i-i .• 
d<i <hima. and not only de-enbe- the u.se «.» upium. but th^- ns*-th''d- pur- a- ! 
in the cultivation of the poppy and the extra* tioii of th^ n.jr< otu Tn-re < Uu 
therefore, be no sort of doubt that the cultivation *»£ the poppy pi inr. .t- .1 
<’t vvas fully e-tabh-hed in China by tlie luiddli- ..f riii- l,'>rn .-onniry 

Ihe prohibition agaiii©t icreigner© trading with China, i--ued in i.’2.h v.\i- i 
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oontsequ.encp* . 'f Japanese raiJs. but its immediate effect was to lessen the supply 
foreign ojonm, and in con-sequence regulations were issued with the view 
to improve and extend Chinese home production. 

Dr. Edkins, from whom most of the above historic facts regarding China 
ha\ e been derived, says that towards the end of the Ming dynasty the legitimate 
pri^ctice '-f taking opium medicmally was destined soon to change into that of 
smokintT it. The new phase, he affirms, was intimately associated with the 
introduction of tobacco-smoking from the Plhlippine Islands. Tobacco reached 
China about 1C20 a.d.. or ju«t about the time that King James I. published m 
England his Counterblast to Tobacco^ and the last of the Mmg Emperors pro- 
hibited the smoking of tubacc*.». But the liabit nevertheless spread rapidly, 
and um\>rtimately various substances came to be mixed with the tobacco, such 
as opium, arsenic and the like. These were for some years used as flavouring 
ingredients, but in time they became the chief materials smoked. It may 
tlius truly be said that tobacco was a lesser evil than the early Chinese reformers 
supposed, while opium-sinokintr proved a far greater danger than they feared. 
The Emperor C'h'cng Tsunst is much to be respected for his strong moral convic- 
tions. He made great efforts to cope with the evil of narcotic indulgence, but 
in vain. According to Bretschrieider. opium-smoking is a Chinese invention and 
quite modern. Xothing, lie adds, prov es that the Chinese smoked opium before 
the middle of the ISth century. Dr. Edkins regards the conmvance of the 
Chinese authorities (during I720-96). from the highest to the lowest, as having 
served tu render repressive measures futile, both against local production and 
foreign importation. Opium-smoking originated, moreover, in a lawless locality, 
at a exeat distance from Peking, ami (as observed by Holmes) “while the Co^ 
at Peking was endeavouring to suppress the foreign trade m opium, from 1796 
to 1S40, It did not or could not put a stop to the home cultivation of the drug, 
since a Chinese C'ens(»r in represented to the throne, that^the poppy 

grown over one-iialf <>1 tlie province of Chekeaug, and in 1S36 another (Cni 
Tsun) stated timt the armual production of opium in Yunnan could not be less 
than several tlrmsand piculs'* {EncycL Brit,). 

This state nf affiur" culminate<l, and naturally so. in a conflict of interes s 
as represented by local pnaiuction on tiie one hand* (an item of provincial revenue) 
and loreign importation on the other (an item of Imperial revenue). 

British and Indian Uoveriiinents were in treaty with tlie Emperor of China, vn 
regard to the enforcement of .such restrictions on the foreign traffic as the 
periaJ Government of China deemed desirable, the provincial _ 

China, as represented by the Commissioner Lin Tse-hsii, demonstrated 
desire for the complete dise<.(ntinuance of the foreign supply by 
£2,000,(K»0 worth of opium, the property of British traders. Had the 
Government taken the course open to it, and that, too, without arbitrary inj 
to a trade of large proportions (the growth of several 
impose a gradually increasins: taxation on imported opium : had it ,• 
also the power, which it should have possessed if it did not do so, ^woull 

or prohibitmg the cultivation of the poppy within its own territory, lit e 
have been heard of the perplexing Opium Question of the present 
By the middle of the iSth century Bihar had become the province 
r>prini of the best quality and greatest quantity was produced. In t e 
of the period, the Government monopoly had fallen into abeyance. I ® 
under which, in the early part of the century, business in opium was co 
in tliat part of India, is de-criljed by Ram Chand Pandit. In the 
the Briti-lt monopoly he wa.'-^ one of the joint contractors of the opiuin p 
There was, he telis us, a body of Xative merchants, then re^iden 
knowTi as the opium-dealers, who made advances to the cultivators an fp^ni 
in return the opium produced, took it to their houses and made it up 
reiiiiired by the exporter-i. After the growers had delivered as the 

the advances receiveil. they disposed of the surplus as they ^ . 'j.pquired 

price roae accordingly. In October, tiie opium being prepared m ^ j.g,_-jou 3 iy 
i'--rm, the merchants used rirst to otter it for sale to the Dutch, owning- 

agreed among thernsohes as to the rate they w vild accept. A i e 
say. 500 maunds would dispose of 200 to the Dutch. After ^ ^ further 

sale-, the dealers w'ouJd then go to the English merchants and tlfspose 

(quantity, at a higher rate, an^l tinaily they u'ould go to the Frenc pjteh 

(pf -'.me mure at a still higher rate. Theretifter, say in Xovem price 

would make a second contract with the opium merchants, but a a >? 
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than their first agreement, and usually by tliis time the pijkars or small traders, 
who had picked up here and tliere odd parcels, brought thtar much adulterated 
article to market and thus lowered the price ot tlie ci(»-uiK sales. The usual 
price averaged from 100 to 1 .t() rupt^es per luauud, hut miijlit tt> Its. 2(M) or, 
durmjr the wars amouir the Europeans, would tall to ruinous rates — Hs. 70 to Rs 75. 

With such a state of affairs it can ho in) matter for surprise that corruption 
I'ciaine universal with the growers, the traders. au<t tie* exfiortcrs, iior that 
misunderstandings shouhl h<i\e tlireatened hoth internal and <*\terrial peace 
and thus rendered imperative some svsteiu ot super\ ision. An <mi( 1. as it was 
thought, was put to all disputes in 1773 by the thnernor <»f Hen^al. W'arren 
Hastings, assuming supreme fontrol. on behalf f)f the East India (’(ini|>any, an 
agreement having been entered int(» t*-* supply the Danes, Dutch utid French 
with fixed amounts uiinualiy. From 1773 t(* 171*7. in \'irtue of tins ut'w ar- 
rangement, the right tci the exclusive manufacture of opium, on acfount the 
Company, was sold annually in the first instance, but from 17S1. by four-year 
<*ontracts, un private hartraui. In 17tS5 the r-ouirai'ts were ojieueil to public 
coiiipetiti<>n and as^iirued to the highest bidiler. Definite stipulations were 
thenceforward exacted from the contractors willi a view to protecting the culti- 
vators from being compelled to grow the poppy . for se<-urmg to them fn^edom 
from lexatious im]Dosts and ensuring a fair jirice for their produce. Tli*- culti- 
vators, on the other hand, were made halile to penalties for keeping hack the 
opium produced, and to a deduction of hatta (as>»*f>s:e<,l by arbitrators) upon opium 
adulterated. Dealing in opium contrary to th(‘ condition.^ ot the monopoly 
was made criminal by whomever conducted Bur in spite of all the regulations 
that could be framed, the system of farming became oppressive, (.'ultivators 
were often compelled by the cuntractor.s to grow tlie poppy when tiiey had no 
desire to do so. The contention was advanced that the contractors must have 
an assured production, and hence, tliey said, once land came under opium, it h.id 
tlirougliout the period of contract to continue to produce it. If tlie owner or 
cultivator of opium land obiecte«.L lie should, they .said, be compelled to vacate 
it and allow some one willing to grow poppy to be placed in charge. Instances 
of such high-handedness an<l abust* bf< ame so nfe and flagmnt that iht' B'*aril 
of Directors were forced to seek some- other plan of operation than that of farming 
out the right to produce a drug of ^uch potem-y. 

It had been ee\riy resolved by the Company that the profits of opium traffic 
should be credited to Revenue, not t<> (.''anmerce. The country, and not the 
shareholflers, thus participated in tlie profits. Th" vested interest- of tlie Indian 
]>eople were thus early recognised as demanding efficient control. Ram (.'iuind 
Pandit, who could contrast the free-trade system, in which he had, in f-ict, partici- 
pated, with the subsequent contract system arul its grievance-, hribtu'v, corruj)- 
tion and dishonest weights, etc., arhnitted that the c.irrymg on of the opium 
traffic as a IState monopoly was the bo-t mode " as well for the ruiunt a> l a* tla* 
preservathjii of the quality and the good oi ih^ CMuatry at large ‘ Alter <liv- 
cu-Saing the many reconunendata ms .g the uea .-,y.-sieiii. vi/.. con-taut market, 
liberal advances, freedom from all « oMiml-ion. he added tliat the /vnyaN 

MKnild he punished whene'er detiM'tiMj mHier <!-‘hv»rmg adultfUMted iiuee or 
disposing of the product' orlier than to the t'ouipany, ami that alter rtn-eipt into 
uareliouse it sliouhi lie made up with tlie greatest <MPe s«» that its gotxl (piality 
might redc»nnd to the honour of the agent. It will thus be seen that in the growth 
'*t tim ])resent Imliaii <»piuin traffie. free tr.ide was tried an<i found vvaiitirig : 
that the i-ontract system proved d«‘fecti\e and pernicious : hence that direc-c 
fontnd was huileil by tlie people of India as a greatly needed and much N alued 
reform. 

The Government i>f India, in a Di-.patch isjjued during tlie Marquis of Ripon's 
adnunistration, stilted their ea.se fuilv. (3ne passage from that dispatch give-^ 
tlie kcN -note to the winde coritr<»vcrsy— The eef>noiuic objection- to the uiririner 
in wliK-h o[)ium revenue raised, whetlier m B*‘rigal or HtuubaN. m.is tie ad- 
iintte<l to be eonsidcrabie. In the former ea-e, the (iovernruent itsoif en_.mo-> 
in private trade, a course whirh is «*pen to ob\i<ai- objections. In th^* s.-i-ond. 
a very heavy exp'U’t iluty i.s imp' sed. In both ca-‘^s the eonr-** ad<vrtr>- I inter- 
tofc-. with anrl restrict-, the free pr-'duction of the trade m or-iiim. It r arinot 
he doubted that it would be higlilv profitable to aiu priwitc tratier to i tr 

'Tude opium a very much iugh.er -um an i- rautl imw by the (iovomment tf) 
the ciiltiN'atr.rs of Bengal. If, tlureffr*’ -upT>o-,mg .-ueii a thing to f>M p,'-<ible, 
no restrictions were jilaced upon the cultivation of the poppy, and if, at tho 
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same time, the export duty were taken utf, it ia certain that an immense stimuius 
would be given to the production of opium, and that China would be flooded 
with the Indian drug. Thus, in direct proportion to the removal of the economic 
objections, the moral objections would he intensified in degree.” ‘‘If, there- 
fore. the policy is to be not merely theoretn-al, but is to be productive of some 
practical good, it must aim, not only at the disconnection of the Indian Govern- 
ment iMth the opium trade, but at the total suppression of the trade itself.” 

China produces locally the major portion {>ome writers say nme-tentha) of 
the opium it consumes. The pro\ ince of Yunnan, wliere opium indulgence is 
carried to the greatest extent, is self-supporting in the matter of opium, that 
IS to say, it exports opium but imports none. But Yunnan does not standalone. 
Mr. A. Hosie, Consul-General, says tliat with the province of Ssu’ch’iian {Report, 
11)04) the greater profit of upiurn as a crop lias liriven wheat very largely from 
the list of surplus proiiucts exported irom tlie province. Out of a population of 
45 millions, nearly 3 millions are opium smokers. The locally produced article 
IS gradually displacing the imported, an<l tlie province even now exports to other 
parts of China 20,0OtJ piculs i>f ojiiuin a \'ear. There would thus seem no manner 
of doubt that the exclusion of Imlian opium from China would not affect ma- 
terially the induli^ence ot the peoples concerned. The earnest words of the Hon 
the Maharaja Bahadur of Durbh.iiiiia should be read by all persons interested 
in this subject \Itipf. Hoy. Cotnin. on Opium, lSi)5, vii., suppl.) and its bearmgs 
on India and the Indian people. r>ome tew years ago the export of Yunnan 
opium into Upper Burma was a -.oui^'e of mueli annoyance that led to special 
regulatir.ns. Col. Manifold has publidieti a \ ivid account of the effects of opium- 
snioking in Yunnan. 

The Royal Commi-Mon on opium Miowed that the trade w^as simply legalised 
by the Treaty of Tientsin (185S). Prior to tlien tlie traffic was irregular, 
and di-iturbance^ wen* alm<*st of constant occurrence that greatly interfered 
with ordmary trade. Jn the in^,trurtions irnen by tlie British Government to 
Lord IJlfeTui there occurs the following: — "There would be obvious advan^ges 
m placing the trade (oj)ium) upon a legal footing by the imposition ® 
instead of Us being carried oii in the present irregular manner.” The Tre^y o 
Tientsin wa^ to regulate genend <-omniereial relations between China and Grea 
Britain, an<! (jpium wa.- onl\ a side issue. Mr. H. N. Lay {Rept, Roy> Comm, 
on Opium, 1., S4), in fact, says that in framing the Treaty, opium was 
as mentioned, either by the Cliinese or the BritisJi Commissioners. The terms 
of the Treaty are such that the duty by I'onstitutional methods might he jn 
creased indefinitely or the imports prohiliiteth By the authorities ' 

appointed to frame regulations based on the Treaty, opium was of , 

free will accepted by the Chinese as a foreign drug, that might be importe 
upon which a duty was to be Ie\ietl [i.c. app., 137). „ 

Sir James Fergiisson. in a debate in the House of Commons (April 1 ’ , ’ 

remarked, " The Chinese at any time may terminate the Treaty on gnmg 
months' notice, and to protect themsehes they may increase the (rntj 
extent they please or they may exclude it altogether.” Sir Joseph 
mentm'’: on that view il.c. 4), amended the interpretation of ‘ 

saying that -while the Convention of Cheefoo might be recast every tion 

The Treaty of Tientsin could only be moflifievl every ten years. The 
ot Cheefoo suoyily consolidated the hkin (provincial) taxes on impor 
into rme cornriKm Imperial imjiort duty, thus doing away with a source 
trouble and confiiftion. Thi.s was <if great advantage to the Iniperia , j, 
luent, no doubt, and cherked materially the smuggling of foreign a 

The country Hr. ujip., 137). A duty levied on imports was, in oBier ' 
MiT.pk-r and more effective tax than fiscal dutie.s on the drug being 
acr»/r-s provinci.il boundaries. 

CULTIVATION AND AREA OF INDIAN PRODUCTION. 
There can be no doubt that niuiTi ^till remains to be done 
.'tO( k. toward the production ..t d*'sired ((ualities ot the drug, tn 
(Patna and Benares aireucies) the plant (diietlv grown is one 
of the luaiiv white-riowered raci-s, especially that with a pale-co^ 
capsule (sdje'l lUnrn). In Malwa. on the otlier hand, the 
fref|ueutly seen has purple Hower.s. Iii the Himalaya a of 

form is oerasiouallv met with. Xo one, subsequent to beott 
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i Opium Ilunhandrij. 1877). appeans to have <riven the subject .sei'i(ju.s at- 
tention, and the ment.s of the opium ot India have become an accepted 
axiom, without the endeavour having been made to trai-e out how 
much depends on climate, .sod, stock of plant, system of aeni ulture 
or purity of manufacture. Even when cultivated side bv side in the 
garden, Scott noted that the various races which he found in the 
hands of the cultivators, or which he was able to select and pei'jietiiati'. 
yielded materially different re.'ults in (|uaiitity and (|uahtv ot the druu. 

Nevertheless it is freely admitted that the highly valued niedii inal form 
of opium obtained from Asia Minor is the prodm e ot a spec i,il varii’tv pimtuf 
known to botanists as tlhiht-ti. At present we possess no evidence -i-sia .Mnwr. 
as to whether that particular plant exists in India or could even be culti- 
vated there. While the opium used medicinally in Eurojie is obtained 
to-day, as it appears to have been centiirie.s auo, Ironi Asia Minor, the 
opium used medicinally in India is the Indian grown and spe< ia!lv pre- jicJicuud 
pared drug obtained from var. (illni. MTiile in many respects ftie 
chemical nature of the two would seem widelv iliffereiit. Indian medn al 
men claim that, given in the same doses, the Imlian is in no wav 
inferior to the European. [(7. Henze. Les PI. ludusf.. 1895. iv., 91-ln5, 

357-60 ; Kew Mus. Guide. 1907, 13.] 

Area and Yield . — In modern language, ” Bengal Opium means Area, 
opium maiiulactured at the factories of Patna and Ghazipur. and there- Eenrui. 
fore grown in the provinces of Bengal. Agra and iludh. Then again, 

■■ Mahva Opium means opium grown in Central India. Rajputaiia and nvma. 
certain other Native States. The former class of opium is e.xported from 
Calcutta and the latter from Bonibav. The area devoted to Bengal opium 
is accurately known ; that devoted to Malwa can be ascertained only 
approximately, namely by estimates based on the annual exports to 
foreign countries. In the former, the cultivation is directly controlled by cuaru.. 
Government — a State monopoly: in the latter, by export duties onlv. 

During the vears 187^ to 1892 the area under the poppy in the Briti-ii .vrpiji-i 
districts (Bengal opium) averaged 515.0<X» acres. The following were 
the areas returned utticiallv as devoted to the crop lor the tive years ending 
19U1-2 : — British distriit,'. in 1897-8. 5'.)2.232 ai re^ : in 189.S-9, 'log ; 
in 1899-1901), 640.263; in 19 )» 0 - 1 . ; m l‘M)t-2, fiii7,418. Sii.ce 

1902 the net area in the I binge- vallev. exclmbug area.- oii wlin-h the i rop 
was sown but failed, ha- been , — l9tt2-3 5^2. ''<>7 ucr'-- ■ Ibo.'i 4. ; 

1904-5, .587,140 ; 1905-6. 654,928. In P.Hiii-7 it i- .-rated that the 

Government ot India have dccnleil to reduce the area to .iboiit 562. 5(M) 
acres. [( 'f. Mnral and Mat. Froii. 1 »d.. 1905-6,75.] In the Native States -t 

tor which agricultural returns arc available, the average ha- been about 
70,()(X) acres. ( >f the Brlti.sh distrn t.s. approxiinatelv 200.00t) acres are 
! in Bengal, the same iii Agm, and a little les,- in I liidh. The cnltivaTion 

beyond these pronnees is in-ignilh ant. and i an be d '-i nbed as a con- i- • 

! cession practicailv to aucu-nt u-age or aboriginal tnbe-. In the Pan jab, ■ t . - . 

< Ajmir-Merwara and Upper Burma, for e.vaiuple, tlnne ha\'c been on an 

average about ti.i.MiO to 7,0'Xi ai re- betv een them under the croji, ino-t iy in 
the hill district- (Karnal. .4uibaia. Kaiigra, Shahpiir, ctc.i. (It the Maiaa 
production, the Native .State- ot ( fvdiior. 36.378 .icrcs ; Tonk. '.».73i;; a' n - ; 

Kotah, 31, 16t) a''res ; and .Faipur. 3.(l77 .n re-, are the jnilai-bcd n 'Urns for 
19tt4-5. Others, siicli a.- Baroda. Indoie, eti .. i!o nor turni-li jiartii ulars. 

Production and Profit. — The > iiitivator ot opium, \u tin- monopoly Production. 
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(li-5tricts. is licensed and money advances made to him (if he so desires) 
to enable him to prepare the land for the crop in accordance with the 
somewhat expensive system recommended. As the advances on opium 
are made at the very time the rent has to be paid, they are much valued, 
and the protits may pay the rent of the entire holding. The cultivator 
is ne.xt required to deliver the whole produce at a fixed price to the 
Government local agents, by whom it is dispatched to the factories. 
The fields are surveyed when under the croji and a fairly accurate fore- 
cast of production obtained as a check on deliveries. 

The price paid had for some vear.s been fi.xed at Es. o per two pounds, 
but it was raised recently to Es. 6. Still, at the former fiaure the value to 
the Bengal and United Provinces ciiltivator.s may be judged of by the fact 
that the average pavment.s for some years have exceeded £1,500,000, and 
occasionally as much as £2,000,000. The opium is specially prepared both 
for the home and foreign markets in accordance with long-established 
custom at the Government factories. The foreign supply is sold by 
public auction at monthly sales which take place at Calcutta ; but, in order 
to check speculation and steady prices, the exact amount to he ofiered at 
each sale is previously notified for twelve months. The amount to be 
manufactured each ye.ar is also determined beforehand, the area necessary 
for the production fixed, and permits is.sued accordingly. The opium 
used up in India Is technically designated ” Excise Opium,” that which 
is exported beinu called " Provision Opium." In 1888 andsome time sub- 
sequently. the estimate of re((Uired production was 57.000 chests of pro- 
vision opium per uiiiiuin. In isOti the standard was reduced to 54:,000 
che.-,fs : and at prc'cnt it is chests. The exci.se opium fluctuates 

<‘onriderab!v ; during the past tliirtv vears the niiiiinium has been 2.243 
chests, and the maximum 5,554 che.st.s. This represents the total Indian 
consumption, le.ss the supplies produced within the ISlative States. 

Most of the Native vStates a.ssimilate their internal opium arrange- 
ments to those prevalent in the British districts, and. moreover, make 
strenuous efforts to prevent contraband dealings. Still, there must be a 
considerable personal traffic from the Native States into British territory. 
IVere greater restrictions placed on the production and supply witmn 
British territory than presently prevail, illicit traffic would assume politica^ 
importance and become a danger of no ordinary’ magnitude. As noiv 
administered, the Native States lew- heavv dues on opium exported from 
their territories for the China market, and such opium, moreover, pays o 
the Indian Treasiirv a transit duty which in 1804 wa.s £43^ per cbes 
of 440 lb., in It'Ofi became £40, and in 1897 £33J per chest e 
decline stated in the exp)orts of Malwa opium is attributed to Chinese 
production directlvcompetim;. and succe sstullyso, with all interior grades 
none but the finest and purest Bengal opium finding a steady market, 
at every stage the Government directly controls production and Hi^® 
facture. There can be no doubt that with a commodity that bears 
heavv ta.xatiou, an infinitely higher price could easilv be paid ft* 
cultivator than the amount actually received from Covernment. 
traffic free from all restraints ami regulation.s. Here the fitst c 
uiven by the prevention of the profit.s of production becoming an 
to illicit traffic. The yiehl per acre mav be put at from b to 8 seers, sO 
the profits of the (ultivatoi-s are not materiallv greater than wit 
crops. It has i)i-en poiuteil out that the consumption locally of cO' 
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ment opium is much lower in opium-sirowinff than in non-ojiium-urowina Bengal 

districts — a circumstance explained on the supposition that the cultivators 

ahvavs retain a portion of their produce for their own consumption ami 

that of their friends. This deduction ha.s therefore seemed to jimtitv the 

belief that an average yield of 9 seers (l.S lb.) to the acre would yi.s i to .v r?. 

perhaps be, more like that actuaHv attained in eood se.mons. Hr. W. B. 

Johnson of Patna, who wrote an account of the cultiviitnni of the jiojipv, 
given as an appendix to Sir W. O'Shauuhnessv's Rem/o/ 

(1841, app., 749), puts, however, the vield still lumber, viz. Id stnu’s ]ier 
bigha, and the total value of the crop at Ro. 80. The' great ailvantauc^ of 
the crop) are advances made free ot interest ; the wells or other iiciniancut 
improvements that become possible; an absoliifelv i eit.iin market: r.o 
fear of sudden changes in price or (b'lnand and proinpit pavnn'nt for ])rodnce ; 
while in times of scarcitv and lamine it is an invalualile source of income. 

Cultivation in Bengal and the United Provinces. — The opium vear Bengal, 
is considered to commence in September. It is ciistoniarv to follow poppv 
after Indian corn or other l-hnnf crops, the soil being at once taken in hand 
after the removal of the corn. It is ]ilouohed at an interval of everv ten 
days till the middle of October, when the sowing commences and mav be sw-unc 
extended to the middle of November. Land in the immediate vicinitv 
of the village or homestead is selected for the crop on account of its being 
higher, usually more richh- nianureil and more easilv supendsed. It 
requires a rich dark, sandy loam. The soil is often .speriallv manured so.;, 
to the limits of the cultivator's resources — frequentlv LoO to 20o maunds 
of farm-yard manure. Penning sheep and goats on the field is re- -M.cure. 
garded as one of the most sati.sfactorv methoi.ls. Nitrate of potash is 
highly commended as a mineral manure. When top-dressed to the 
extent desired or possible, it is next partitioned off into oblong plots G or 
8 by'4 feet for convenience of weeding and irrigation. The seed is usuallv 
specially selected from extra large or highly productive capsules. The Se. otio:. . 
advantage of the exchange of seed is also fullv recognised, ami tin' seed ’ 

from certain localities is regarded as specially gooil. .Still, there are no 
expert seed-producers, and much therefore depend.s on the integritv of the 
person with whom the exchange is made. 

The day the .seed is ■-own the land is well watered, and the next the soXr,.-. 
clods on the surface are caretiillv broki'u. 8ix pounds are ( onsidered 
sufficient for a Mghn ot lami (.■kP'Jb s(j. vards). The .-eed is often soaked 
in water the night before sowing, and for this purpose .some cultivators 
Use a liquid manure. About a week after the plants shoot up. and 
when about 6 inches high the plots are weeded and thinned. ^ igorous Wi...,hs.;, 
plants only are retained, and in the final condition the--e shoiiM not be 
closer than 7 to 8 inches ear h way. 

Irrigation commences as .soon as the plants appear, and resowing made irr.,-,' 
in placp.s where failure seems indicated. At regular intervals right un to 
the maturing of the fruit, flooding of the pkvt.s mu.sr be coutinueii bur i aie 
has to be taken that the pl.ints are never subrnergeil or ki-ot in '.r.ign.tnr 
water. Where -ubsoil moisture exi.-t.-. watering mav be ilelaved iinti! 

December, and with certain -oils mav not be neces..arv at all. 

Flowering and Collection. — The plants take froUi lO to Sf I ilavs un'li full Colieetion. 
flowering ran be said to have fjeen attained. The pi-tais. vhich are tour i’"-'-'- 
in number, are removed the third dav after expan.-ion. Thi'se are carefullv 
preserved and are the " Flower Leaves ’’ of the casing emploi-pil with the 
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provision opium. Some ei^ht or ten days after the removal of the petals 
the capsules are ripe. The earlie.st collection of opium in Bengal is, there- 
fore. about the end of Januara", and may be continued to the middle of 
ilarch. Ill the United Provinces the seasons are a little later, flowering 
not being general till March and collection of the drug extended well into 
April, and in the hills till .Tune. After the poppy is oil the soil the land is 
usually left fallow till the .succeeding khanf and is then sown with other 
crops, or in rare in.stanees i.s highly manured and sown again with poppy 
[C'j. Baden-Powell. Pb. Prod., 18(18. i.. i95-7 ; Stewart, Ph. Plants, 1869, 
1(1; Duthie and Fuller, Field and (lardeii Crops. 188.3, ii., 64-8; Basu, 
Aifri. Lohardn'/u. 1890. ii., 41-2; R.E.P., Rev., Offic. Corresp. on Opium, 
1896 ; Mukerji, Handbook Ind, Agri.. 1901, 441-.3; Shahpur Gaz., 168-70; 
Excise Admin. Repfs.] 

Matwa, Panjab, etc. — Of Malwa. for example, it has been said a 
mild climate, plentiful irrigation, rich soil and diligent husbandry are 
incfepeasable. The black cotton soils from which annual crops of wheat 
may be obtained without any manure are useless for poppy unless ricUy 
fertilised. In Baroda. poppy follows a crop of bdjra. The follomng 
are the centres of production of Malwa opium : — In Central India— 
Indore. Gwalior. Bhopal, Bmidelkhand. Baghelkhand. Malwa and Bhopa- 
war : in Rajputnua — Mewar. .laipur, Haraoti and Tonk. Eastern Bajpu- 
tana States. Kotah. Alwar, Bikauir and Western Rajputana States. An 
interesting account of Opnan in Mahra was prepared by Mr. H. Hastings 
in 189-3. Shahpur is the chief opium-growing district in the Panj-ab, the 
supplies going mainly to the chief Sikh centres of Lahore and Amntsai. 
[(',/. Alolli.-^on. Terlhook Ind. .k/ri.. 1901. iii.. g'4-3-7.] 

EXTRACTIOS ASD MANUFACTURE OF OPIUM. 

The culrivatiou of the poppi' vields several distinct and paying sub- 
stances. There are (1) the inspissated sup of the green capsules crude 
opium; (2) the moisture and soluble substances that drain from the 
opium, known as pnseicn ; (-3) the poppy petals; (4) the trash or 
powder prepared from the leaves, dried stems, etc. : (5) the capsules , 
and (6) the oil-seed. The fir.it-named three substances are those a oue 
with which the Opium Department are concerned, and these, therefore, 
have to be dealt with here in some detail. 

1. Crude Opium. — The greeii capsules are scratched in the afternoon 
with an instrument called the nashtnr. This consists of tour sha^ b a es 
tied together with cotton, passed between the blades so as to keep 
thirtieth of an inch apart and allow of scratchings being made to a 
depth through the wall of the capsule and no farther. It is * 

that the wall of the capsule he never completely severed, hut at t e 
time a purely siiperricial scratching is useless. The exact degree o pe ^ 
tratioK to ensure the best po.s.sible flow of milk requires great ski . 
padding of cotton between the blades is intended to assist in ^ 

■since the blades can but cut up to that point when drawn at a certain a c 

The inci'ions are usuallv made from below upwards, more or ^ 

peudicularly. By modern usage this is done in the afternoon, 

to Johnson, "in the hottest part of the day, the juice as it 

night may be protected by the pellicle formed in the 

ought to be fliagoiial to prevent the juice from falling off in the mg 

the dews are heavv.” ■ ^ 

Each capsule is usually lanced in this manner three or tour 
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intervals of two or three davs. but <oiaetiiue.s a siiiRle seratchine mav 
exhaust the drug, while oeeasioiiallv an extra line capsule mav afford eiglit >. .in ,tu>i , : i 
or even ten discharges. The opium from earlv sowings is thin but 
plentiful, and that from later sowings scantv but of a high consistence. 

The field is usually divided into certain portions, each taken in hand 
and scratched in one day. the others in succession and rotation until the 
entire crop has been collected. This ensures regular and svsteiiiatic 
scratching which would not be attained liy proiiiisciious work. 

The drug formed is collected in tin- earlv iiioriiiiig on the dav following coiii, uon 
the scratching. The juice adhering to the inci.sions is scraped off with 
a small trowel-shaped scoop of thin iron called the sclti-aJi. (Jn the scoop 
being filled the drug is transferred to a metal or earthen vessel and con- 
veyed to the farmer's house for further manipulation. It is storetl in an stonse. 
earthen pan tilted to one side so as to allow the liquid jiaseira to drain from 
the more solid extract. In Benares the standard ot good-<|uality crude staniird 
opium is 70 per cent, opium. 30 per cent, fluid. The pasewa is decanted 
from time to time into another ves.sel. and the opium turned over as 
occasion arises to facilitate the draining off of the pasewa. In the Bengal 
agency the standard is a little higher, viz. 7.5 per cent, opium, and to 
obtain this condition the opium is dried by being placed on a cloth tied over 
the mouth of an earthen pot. The required further draining away of the 
pasewa takes place, but as the cloth gets impregnated with opium it comes 
to possess a money value, and is purchased at the factory under the name of 
h-iffd {kapha). The average yield for each scarification is about 10 grains, rcaff'i. 
and a healthv plant after five to eight seratcliings may viold 75 grains in all. 

2. Pasewa. — Tills Is the dark coffee-eoloiired tluid (as inentioneil above) Pasewa. 
that drains from the crude opium in the proeO'S ot ilri'ing. The chief 
purpose in removing this substance is to prevent the phvsical depteciatioii 

which its presence effects on the drug. viz. it turns it black and makes it 
liquid. Pasewa, however, consists of the most soluble of the opium prin- 
ciples dissolved in dew or iiioLsture absorbecl troni the atmosphere. It has 
a peculiar smell, is stroiiglv acid, and contains mei-onic acid, rp'iu, morphia 
and narootine. It is less abundant during westerly winds or in thi> absence 
of dews at night. 

3. Leaves iPetalsi. — .ks alri'ildv nieiitloiK'd. the tlowi-rihg season is Leaves, 
Januarv to March. But here an.iin cmi'idi-rablc -kill i' required, since 

if plucked off before thev are ripe, the i .ipsule .itterwards contains much 
less opium than if the petals be allowi>d t<> tiillv mature. The hand is 
made to gently eni irele the Vcise ot the flower, then drawn upwards, when, 
if properly matured, the petals will i oine awav iiatiirallv. .V dav is selected nrj w ■ 
for collection of petals when thev are not moist, as otherwise they would 
.act di.scoloured. The petals are then made into what is teehnicaliv < ailed 
■■ leaves.'’ For this purpose an e.arthen plate is plaeeil over a slow- tire, 
and over it Is spread a haiidtul of petals. The.se are then covered over 
with a damp cloth and pad until the steain from the cloth i auses the jietals 
to adhere together. The thin cake thus lornied is turned over and the 
damp pressure repeated to ensure the union of the petals (>n both surfaces. 

When fresh thev have a pleasant aroina, said to be mip.irtcd to the opium .vrom>. 
for which thev are subseqiientlv emplovi'd as the packing material. There 
are various grades or (|ualities of these petal rakes ree(pmu~ed and sold, 

■separatelv packed in specially prepared baskets. These realise Rs. fo, 

Rs. 7 and Rs. 5 a maund aei-ording to on.ilitv. 
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4. •• Trash.” — This is the pounded poppy stalks and leaves. It isem- 
ploved in pai'kiiii; opium. 

5. Lena . — This is the paste used in oonsolidatina: the “leaves” in 
the formation of the casniff employed with provision opium. It is formed 
of all th(> inferior opium and piisewa. 

6. Seed and Oil. — The best seed is obtained from capsules that have 
not been lanced. They tdeld a sweet edible oil absolutely devoid, of course, 
of anv trace of opium, though in preparing the e.vcise opium it is the sweet 
oil emploved to prevent the opium adhering to the paper in which it is 
packed. 

Malwa Manufacture. — The sy.stems of c ollection pursued in otherparts 
of India differ almost wholly in the number of blades formed into the 
nashtar. the direction of the incisions, the method of collection and drving. 
The work of adulteration begins with the act of scraping off the drug from 
the capsules. If honestly done, the pure extract alone is removed ; but if 
adulteration be desired, a portion of the superficial tissue of the capsule 
may be carried away with the drug. In Malwa the system prevails of 
depositing the collection of crude drug (known as chick) into a vessel con- 
taining linseed oil, in the proportion of one of chick to two of oil. This is 
ju.stified from the desire to prevent evaporation. It is in reality a mode of 
adulteration, and the dealers refuse to purchase any opium that is thinner 
than half-dried glue. One acre of land well cultivated yields 70 to 100 lb. 
of chick which fetches 3 to 6 rupees a pound, so that the total crop niU 
realise from 2(’X) to fiOO rupees to the acre. 

The traders place the oil-adulterated drug in double bags suspenden 
from the ceiling of a (dose and dark room, to allow of the excess ()il draining 
off. In a month's time all the oil that can be separated is drained aivai. 
Bv .Iiine or .Julv the opium is removed from the bags and thrown mto 
large vats, where it is worked up until it attains a uniform colour and con- 
sistence. It is now made into balls of 8 to 10 oz. each, which are 
thrown into baskets full of a chaff jirepared from the dried popp,' 
capsules. It is then spread out on a floor covered with the ' 
powder of the poppv leaves and stems, and there it remains until it as 
dried sufficiently to allow of packing, when about 150 of the cakes go 
to each chest. It is ready for the export market by October or 
November. 

Bengal Manufacture.~lt mav now be desirable to describe the s 
of manipulation pursued at the tTOvernment factories in contrast wit 
mentioned above with the Malwa drug. The opium, as purchased o 
the cultivators, is first te.sted for purity and (]ualitv. It is then stor 
large wooden boxes capable of containing 10 cwt. Whilst ® 
it deepen.s in cohmr by expo.sure to air and light. From this is ta , 
quantity that i.s daily to be manufactured. Thi.s is ^^tiiplcd- 
kneaded up together and thrown into boxes, certain ones bmng 
assayed. The opium is ne.xt plai'cd in troughs and kneaded 
mixed bv men wading knee-deep in it. 'When uniformity by theseva 
stages of separating, samiiling, mixing and kneading has been 
next dav made up 111 cukes. For this purpose the ” leaves ’require . 
been iveighed out and damped over-night, are given to each operator 
with a .supply of le>ra. The leave.->. iena and opium required for eat 
are accurately weighed out. The operator, taking a brass cupm 
places tin- leaves within it layer upon layer, moistened with the 
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he thus builds up the shul (a structure halt an iueh tliieki. The cakt" cd -■ • 

opium, brought rlireet trom the- scales, is now inserted within, and leat 

atter leaf luoistened in the /e»v( is insertc'cl until the space around the cake- 

is tilled up. The layers ol leaves are now brouglit up over tlii' opium aii'i 

compacted together until thi> tiuishec] cake looks like a Dutch cheese ii. 

size and shape. It is now reimived troin the cup and rolli-il in a line powder 

of "trash.” It is then p'.aci-il in earrhem cups of tin- size to hold it coin- 

fortably. and carried cjut to be dried through cnxposure to the -un. In 

this position it is retained tor thrc'e davs, the cakes, or balls ratiiei. 

being occasioiiallv turneil loiniil. Tin- weight ot an average c ,iki‘ is aienit 

4 lb. 3-1 oz., but of that fully halt c on.sists ot the' sinil that surice.inds it. 

Excise ojiium (known as ^Ihktiri ojuuui) is iiispissa.tcd bv ilirect exiiosiue jj^eise 
to the sun until it attains the standard ol 90 jier cent., whim its consist , ,. Opium, 
resembles wax. It is then uiouMimI into sipiare bricks wi'iLlibeg a'snit 
2 lb. These are wrapped in oih-d Nepal paper and packed m boxes lur- 
nished with compartments for the bric ks. 

REVENUE AND TRADE IN OPIUM. 

Consumption in India. — The excise systems of tlie loi at GoviTiiiuents Excise 
are framed in aceori.lance witli the Opium .-Vet of 1)^78. To rcvimv evi-n Systems, 
briefly the various eiiactment.s and methods i.if ti.scal adniinistratioii that 
prevail in the various province's of India would, however, oi-cupv manv 
pages. For a concise statement, inontioii mav be maile of the Monti 'iinl 
Material Progress and Condifmi of India (19(.>3. 171-fl). Brii-riv. tlie i 'in- i .... .-l; -... 
sumption of opium i.s higlie't in the 'lamp malarial tracts of India, whc're 
its use is universally believecl to be beneficial. It is nowhere consumeiL 
to an extent to occasion auxietv : in fact, the use of opium by tin.' people 
of India, as a rule, is di.stinctlv moderate, exc ess being verv exceptional 
and condemned by popular opinion. No physical or moral dcgraclatiou 
can be regarded as occasioned bv the* Indian habit, at all toniparable with 
the use of alcohol in Europe. The mean coirsumptioii expressc'il to heail r . r-.i'.i 
of population in British India (incluiling the high rate prevah'ut in .Vssauu ' 
comes to 38 grains per head per annum, ainl if Assam bi' I'xcludi'd it is 
under flO grains. [C/- Paper.v i-elatinti to Consnniiition of Oiiniin >n Hr-t. 

Burma. Pangoon Pres.s. 1881.] 

Ill India, opium i.s eaten, ilrunk or siuoki'd. opium-siuokmg being 
by no means uncommon. MndaJ: is the spec la! Indian prcp.iratioii 
.smoked bv the lower classe.s. ( 'hnndn is a smoking uiixturc ma'lc after < vi-i.... 
the Chinese method, ami in India is usi'd maiiilv bv tbc' < 'hiiicse. Dpiuiu 
is, as alreaclv remarked, almost a neces.sitv ol life with certain coiunium- 
ties, and so ranch faith do the jieople place in the drug t'nat tht'v bv m> 
niean.s infrequentlv give it to their horses whi.-n an exceptionally h.>avv 
task has to be perfornied. iloreovi'r. with the people of Imlia the- ilangct 
of accumulative action or the esTablisliineut of a cravii:g does nc.)t s"e,;: 
t'l exist. A very large' nuinbc'r ot pcr.'i’iis take' a dad'- aliowamc • , .. 
throughout life, and never show' anv temienev to icicrca- • the iinioin.r "■ '* 
eonsumed. And some of the strongi'st and most healthy i o iitimti.re-'. 
such as the Sikhs, have tij le' placfcl in this eati'gorv. 

Internal Traffic. — The returu' of tratlic Icvthe railwa'.'s w.-'-,-. in i'.ioi— '. Interivil 
127,.309 cwl-. : in ly<>o-9. 13o.41g c-wt. : and in l'.t<t')-7. lit g.V.') i v. r. The Trade 
'listribiition from the jirovim cs ot jiroduction ti) those ot > onsmnutiou 
and to the port,s cef e.xport were in lyufi -7 as tollows • — Uiuteil Piovii.i ^ 

69,574 cwt. : of which 51.ii.37 i wt. went to Calcutta. 19 ,s:;i) , v, t. to Bciig'al. -n . . o 
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1.416 cwt. to the Central Provinces and Berar. and 271 owt. to the Panjab. 
The next important centre is Bengal, which exported 50,171 cwt., mainly 
to Calcutta. Then come Rajputana and Central India, which exported 
18.500 cwt.. mainly to Bombay town ; and lastlv the Bombay Presidency 
exported 2.983 cwt. to Bombay town, and these two items of Bombay 
town supplv constitute the Malwa opium of commerce. 

Revenue. Opium Revenue. — The following statement of the opium revenue 

for five vears mav be instructive : — 


Foreign 

Sales. 



— 

1901-2. 

1902-3. 

1903-4. 

1904-5. 

1905-6. 


Receipts : — 

£ 

£ 

£ 

£ 

f 

1. 

Sales (Bengal) 

4.150.290 

3.062,600 

4r.ti 7S.371 

5,079,541 

4,703,574 

o 

Duty (Bombay) 

542,683 

601,033 

871,383 

749,125 

569,400 

3. 

Sales to local Goyern- 
ments 

1.59.049 

174,805 

186,291 

192.833 

195,806 

4. 

Total 

4,852.022 

4,498,4,38 

.5,736.045 

6,021,499 

5,468,780 

o. 

Less Expenditure . . 

. 1,608,690 

1,648.483 

2,225.744 

1,907,085 

1,892,441 

6. 

Xet Opium Cus- 
toms Reyenue 

3,243.332 

2.849,955 

3,510,301 

4,054,414 

3,576,339 

7. 

Add Proyincial Ex- 
cise Reyenue on 3 . . 

652.429 

735.207 

913.000* 

991,000* 

910,243 

8. 

Gr-\nd Tot.cl 

3,89.5.761 

.3..58.5.102 

4,423.301 

5.045.414 

4,486,582 


* Approximate??. 


The excise revenue on opium is composed of duty and vend fees. e 
former varie.s with local conditions, being highest where smugging is mo^s^ 
difficult. The average per .seer in As-am is Es. 28'5 ; in Bengal, Rs. - 
in Central Provinces, Rs. ]3'5; in Madra.s and Bombay. Rs. 10, m 
United Provinces. Rs. 8-8 : and in the Panjab. Rs. 3-6. Adding vend 
fees the average ranges from Rs. .34'y in As,sam to Rs. ll'O m the ' 
Foreign Sales. — The number of chests of Bengal opium so ' . ' 
and Conun. Slat. Br. huL. 1906. 56). and the average prices realised ciurm„ 
the six years 1897-8 to 1903-4. were, as follows : — 


Year. 


1807-1898 

1899- 1900 

1900- 1901 

1901- 1902 

1902 - 1903 

1903- 1904 


Xuniber of Chests 
of Beneal. 


Briee ubtained per 
Chest of Bengal. 


Xumber of Chests 
of Malwa. 


39,450 

Rs. 1,023 

41.700 

Rs. 1,221 

45,300 

Rs. 1.301 

4S,000 

Rs. 1.297 

4S,tHH> 

Rs. 1.144 

4S,UO(> 

Rs. 1,400 


18,664 

25,822 

26,007 

17,586 

20.345 

26.737 


The actual exports from Calcutta and Bombay were 




China. 

Straits. 

Other 

Countries. 

Total. 




- 

— — 

Chests. 

4I.1S9 

42,427 

44,994 

48.062 

48,13d 

48,2IS 

From 1 
Calcutta, j 

Year. 

1898- 1899 

1899- 1960 

1900- 1901 
1961-1902 

1902- 1903 

1903- 1904 

Chests. 

24.2S4 

24.547 

25,OOH 

29.55.S 

30,055 

29,705 

Chests, 
14.577 
1.5, .5 9 2 
16.779 
15.114 
14,722 
14,078 

Cltests. 

2.308 

2,288 

1 3A47 

3,390 
i 2,777 

I 4,435 



EXPORTS 


PAP AVER 
OPIUM 
Trade 






' Other 


Exported to 


China. 

Straits. 

Cfumtries. 

Total. 


Year. 

Chest.c. 

Chests. 

Che-'ts. 

Che-flts 

f 

1898-1890 

25.1U0 

ya 

10 



1899-1900 


,, 

14 

24.923 

From 1 

1900-1901 1 

24,1)95 


19 

24.714 

Bombav [ 

1901-1902 

17.:>09 


32 

1 7.-54 1 


1902-1903 

19,350 


•21 

19.377 


1903-1904 ' 

2.5.341 


7S 

2.5.419 


In confirmation of these official returns of sales aiwl exports, attention 
may now be directed to the commercial transactions as rccordi'd in the 
Sea-borne Trade and Navigation : — 


Xumber 



of Chests. 

Cwt. 

Rs. 

Year. 

Bengal 

Bombay 

48,154 

19,377 

70.023 

24,219 

5,.50. 7.5,005 
. 2.50,93.749 

1 1902-3 

Bengal 

Bombay 

48.218 

25,419 

70,720 

31.774 

7,04,07.908 

3.42,93.730 

] 1903-4 

Bengal 

Bombay 

47.8-55 

19,000 

70,091 

2.3.753 

7.58.32.005 
■ 3.04.02.377 

] 1904-.5 

Bengal 

Bombay 

48,833 

14,103 

71.020 

17.027 

7.02,34.387 

2.44.83.2S0 

} 190.5-0 

Bengal 

Bombay 

53.588 

12.080 

78.595 

1 5, 8-54 

7.40.31.410 

1.90.47.814 

] 1 900-7 


Canton is the chief market for the Indian opium. According to the 
Consul-General's Report for 1905, 75 per cent, of the dru" there used 
comes from India. The annual average imports hr Canton are about 
12.000 chests, or, say. about one-fourth of the total Chinese imports. But 
it is ascertained that about an e<|ual cjuantity of local opium is .smuggled 
into Canton via Po.se ami the est River from Ssn < h uau, 'iunnan and 
Kweichow provinces. The ChinC'C drug is 40 ]»cr cl■nt. lower priced than 
the Indian, and can thus easily sustain all the ri.-'ks incurred, .\ccordina 
to Hosie' {Opium Trade of t 'fnna. in Pltarm . Joui n .. Kov. 10. lltOti. 51J--5). 
the average im]>ort. of forcicn o]>ium into China for the ten years ending 
1904 wa.s 52.127 piculs, and in the previous decade 72.298 piculs, so that 
for the twentv years since 1885 the average annual decline has e.xceeded 
1.<XK4 piculs. ' The import in 1905 was 51.890 picuK, or 2.876 piculs less 
than in 1904. That decline, savs Hosie. is due not to a decrease in oiiiuni- 
smoking, but to an increa.sed consumption of the Native drug. The 
greatest decline occurs in Northern China, where the inpiort. has fallen 
from 1.735 piculs in 1895 to 690 piculs m 19(.i5. In Central 1 hina. the 
decrease in 1905 was 3.i40 piculs as compared with 19^G. In Southern 
China, on the other hand, the figures show an apparent incrca'c. In 
189.5 the import.s amounted to 18. i(i8 piculs, in 190*5 to 2-5.209 piculs. 
It is stated, however, that these figures must not be taken to imliiate an 
increa.se in consumption of the drug by the people. They an' due chiefly 
to the fact that tcith the final absorption of the Native Customs in PXJl 
the carrefing trade for opium passed to steamers and entered and paid 
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dutv at the maritime customs. The impijrts. in short, are believed to have 
remained statioiiarr, and that there lias only been a transfer from the 
Native to the Maritime Custom?. 

The Persian production of opium and traffic with China is seemingly 
assuming ronsiderable proportions. It is grown in the central provinces 
and carried rui Bokhara, Khokan and Kashtrar. and also, more recently, 
bv sea. The Kermaushali opium is in consequence being frequently 
alluded to in Consular Ueports. The shipments in 1895 were 2,440 chests, 
and in 1903 thev had become 4.859 chests. IVhile often much adulterated, 
Persian opium has a gooil name m Hongkong. 

Poppy Seed and OH. — Buchanan-Hamilton (Journ. Mysore, etc., 
1807. i.. 29-5-6) observes; "The pn-ppy ( Pn/xirer .■ioinniferum) k 
plentifullv cultivated both for making opium ancl on account of the seed, 
which is much used in the sweet cakes that are eaten by the Egher 
ranks of the Natives. " The seeds form a valuable article of food in the 
districts where poppy cultivation occurs. They have no intoxicating 
properties, but are better flavoured and richer in oil when taken from 
cap,sules that have not been tapped. The seeds are exported from the 
districts of production all over India, and are e.xtensively employed hr 
the sweetmeat makers or in the manufacture of certain curries. The oil 
obtained from the seeds is largely used tor culinary purposes, the lowest 
grades being emploved for lubrication or burning. The cake is said to 
be a wholesome food often resorted to by the poor, and is remarkably 
sweet and nutritious, and accordingly is greedily eaten by cattle. In India 
the oil is e.xpre.'-.-.ed bv the cold process, the vield being about 30 per cent. 
Ill France three stages are ob.served : — ist. cold expression a very 
.superior oil used for table purpo.si-s and in the manufacture of ver\ hig • 
cla.ss paints ; 2iid. cold e.xpression — a lower-grade edible oil used also or 
paints and in illumination ; and 3rd. hot expression — a much inferior oi 
to either of the others used chiefly in soap-making. The oil is render 
perfectly colourless by' exposure to the sun. It is accordingly pecnhaty 
suitable for mi.xing with paints : with white lead, for example, rt o®s 
a paint that does not readily' tarnish. The price of the oil is the c ^ 
reason of its not being more extensively used in paint-making, as i ^ 
moreover a good drying oil. It is largely used by artists. 
strong sulphuric acid, the rise in temperature is from 88 to 90 • 

takes about 19 per cent, of caustic potash to saponify it, and a sor 
about 134 to 137 per cent, iodine. , 

Leather {AqrL Ledy.. 1903, No. 7, 153. 180). in an article on 
food-grains, gives the chemical composition of the poppy'^seed, m 
he ,'hows it to contain 48'95 of oil, 4-07 moisture. 17'75 ® ^ 

I6'99 soluble carbohydrates, -O'OO woody fibre, 6'85 soluble nu 
matter, O'.jO sand. 2'97 total nitrogen, and 2-34 albuminoid nitrogen. 

Price . — The average wholesale price does not appear to have c 
materially tor .some years past. In Benares, for e.xample. it was 
per ten mauiids. and in 19'4 it stood at Rs. 35'6 for jn 

In tHidh. similarly-, it wa.s R-^. 45-57 in 1897. and Rs. 37-78 m - 
Ajmir it was R.s. 66-57 in l''<97. and Rs. 66-56 in 1904. In La ° 
56-U3 in 1897, and Rs. .53-01 in 1904. These are fairly 
quotations — the price is higher in non-produciiig than m pr 
centres. 

Trade la Seed and OH. — Perhaps the inost significant feature ot t = 
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trade in poppv seed (tlioutdi an unimportant one relatively) is the laet 
that India imports this seed. The supply conies mainly from Persia, but 
Jurine the five years 1901-(5 has steadily declined from 3,838 cwt. in 1901-2 
to 131 cwt. ill 1905-3. iicarlv the whole cjuantity beinj; taken hv Bombav. 
In 1906-7 there was a slight inciease on the previoits vear to 195 cwt. 
The Exports are very considerable : — In 19<.K>-1 thev were S02.18() cwt., 
valued at Rs. 68.63 266 ; in 1904-5 thev had expanded to 1.362, 599 cwt., 
valued at Rs. 78.43.018 ; thoiiyh in 1906-7 they dediueil to N >2,6 15 cwt., 
valued at Rs. 63.77.231. The jirice seems to Huctuate verv iireatlv. for 
while the quantity exported in 1902-3 was only 966.220 cwt.. it realised 
Rs. 82.43,1)96. These exports yo very lareelv to France. Belgium and 
Oeriuaiiv. only a very insienilicant quantity to (Ireat Britain. Durinu 
1906-7, out of the total indicated, the folio wina were the shares taken : — 
France. 387.232 cwt. : Belgium, 326,038 cwt. : Germany. 88.260 cwt. : and 
the United Kingdom. 2 cwt. : all other countries the balance of the total. 
The shares supplied by the i hiel exporting provinces were Bombav, 
526,262 cwt., and Bengal. 276.348 cwt. No tigures are available for the 
e.xporfs of poppy-oil. The cake is chiefly employed as manure (sey p. 77] ). 

PAPER AND PAPER MATERIALS.— The word p.vper is 
derived from pajiijrus. the name of the Egcqitiau reed which afforded 
the material chiefly used to write upon lu the classic times of Europe. Gn 
this subject Prof. E. Rapson of Cambridge writes me — " There is no 
ancient jiaper (in our seiise of the wonli in Egvpt. When people speak 
of Egyptian paper they mean pupi/rtts.'' 

Ill other parts of the world various .suhstauces have similarly been em- 
ployed as pajiei substitutes : for example, in classic India and Central Asia, 
more especiallv with the Sanskrit people, the birch-bark [bhHjpnttm] was. 
and to this day is still used fur most of the purposes of paper (see p. 13] i. 
But in the moist climate of the plains of India, hinh manuscripts would 
of necessity be very perishable, hence as a rule thev are hardlv more than 
3>X) years old. As thev e.xist thev are copies of copies of copies. In 
Chinese Turkestan, however, mauusiripts of the 3rd or 4th centunes 
A.D. have been found. Uii the plains of India, ami from fairlv ancient 
nines, the leaves of t ertaiii palms have been employed for writing on. 
The oldest of all known Indian manuseripts are the jialm-leavus tound 
in Xejial. which belong to the 9th eentiirv .\.ri. The leaves most 
largely used are those- ot ( ormilm u {oUi. see p. 429) and 
1‘Oi'fissii.v flain-lUfer (see p. 17lJi. Whih,- being written upon, the 
specially prepared strips of leaf are held in the left hand and the 
words scratched on the .surface with a sharp style, the scratchines 
being .sometimes loaded with pigment. In Assam the aboriginal tribes 
have for several centuries piast used the inner bark of .1 r//n7<f i-iVi 
Aiiallorhii (.see p. 73) as a natural writing material, a substance that 
not inaptlv compares with the thin boards ot beech-wooil (the material 
upon which the Teutons tirst wrote, and from which have lome the words 
iecc, /we, Ijiidie. bool:]. It hu' been said that the ancient historr ot Chin.i 
was written on hueB' prepared 'rn]is of bamboo, and that tiie^e were 
oestroved durum one of the .nT.a'tie war-. It is olteii. in fait, athnned 
that bamboo as a writing material i' even more amieiit th.iu the jiatA iu-. 

History.— j>tein. (Ancient Khotan, liJOT. 34.'>jlurni-5}ie8. mat ii inturt-.-tiUL' lui* Trt > i- 
ti'Ui reuanlmg the ;.\1 d'w ttr-;, ctj., tuiiiui i»y iasiiilurmg hi-^ t/X'.ac.i 

>0i 
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tions of the Xiya and other sites. These MSS. consist, for the most part, of 
two sets : {a) those written in Kliotau State itself, and (6) those in China. The 
materials used are specially prepared strips of wood (presumed by Stein to be 
Pftpuitts anut), the older ones being in imitation of bamboo slips ; next, neatly 
folded pages of leatlier ; and various kinds of paper ; also, more rarely, birch- 
bark. Bamboo slips, according to Cliavannes [Les livrea Chinois avarU Pin- 
vention du papicTy in As. Journ.y 1905, 5-75). were used in China before the 
discovery of paper in 105 a.d. [Cf. Raynal, Hist. Phil, et Polity 1782, iii., 
140.] In fact, wood had come into use to displace bamboo, but waa in- 
variably cut to the size and shape of the older bamboo stationery. The 
Chinese wooden letters disc<ivered by Stein bear out completely the tradition 
of tlie early Chinese letters. Why paper should not have reached Khotan 
until at least a century and a half after its discovery in China is hard to 
sav. Whatever the cause may have been, wood was undoubtedly continued as 
the stationery of distant Ivhotan tdl the latter half of the 3rd century. More- 
over, the early wooden letters found at Khotan are of two kinds: long, narrow 
and pointed {kilamudms)^ and rectangular tablets {hkitakas), both being neatly 
tied up and furni^^hed with seals. The pointed wooden letters were apparently 
of purely local manufacture, hence deal with local affairs, reports, official ordera. 
The Chinese baniboo-iike letters were not pointed nor furnished with seals, 
but they also convey official orders, and it has been established^that thej 
date from the Han epoch; .in fact, one bears the actual date of 265 a.d., and 
is connected with tlie Wu-ti Emperor, tlie founder of the Western dyiwstj o 
Chma. While the imperial CL>ntrol of China was thus placed on the 
administration, it is quite clear that local self-government was to a large exten 
retamed. , • toH 

The letters on paper are all of a later date than those on wood. , 

up at Endere (Stein, l.r. 426) lias been examined by Prof. J. Wiesner 
termined as made of bark, and hence it is surmised the letter in ques lo 

came from Tibet. Moreover, it was a.scertained to date from early m tne 
century, and wa.s noted to have had the surface sized and dressedwi ri 
water in order to render it suited for writing purposes. It may 
as rnarkinct an important advance in the knowledge of paper-making , 
plished by the people <.i Tibet. In passing, it may be added that tne 
advance of sizing witli gluten wus not mado until the 14th century. 
it may be added that a dressmg with nce-water was and still is the um 
practice m the manufacture of the once famed Kashmir paper, an artic e 
in demand some centuries ago for making copies of the Koran, o 
Lawrence points out, moreover, tliat this dressing allowed of passag 
readily obliterated with water, and was tlius objectionable. n and 

Another paper mentioned by Stem {l.c. 307-8) dates 
has been found to be written in Jud*o- Persian. This is, in fact, the o 
example of that language known. It was written apparently by a 
in Persia, and was addressed to a Khotan official, ^\iesner, 
examined the paper of this document also, has not determined 
used — except that it was different both from the Tibetan letter 
numerous other examples of paper presumed to be of Khotan lU 
Stem, eoinmenting on the absence of paper from all the older th^ 

him, add.s. "The fact itself must be considered as certain, for nc 
ruins explored by me at the Xiya river site were in rubbish remains 
not one of them yiekled the smallest scrap of paper. This total absen^^^^^ Cbma, 
on paper is all the more cmaous in view of the political connection 
which did not cea^e, as our Chinese documents plainly the 

close of the Han dynasty. Xor can it lie attributed to the ^ which 

paper-mulberry tree from the alterofl' 

modern paper <.4' Khotan is exterusively manufactured, seeing tha 
tive use of raL^s. hemp and other substances was known in China 
time of the lir^t mventioii of paper (105 a.d,).'’ The MS. t^nm 
Vihq (8th century/ has been identilied as very possibly of century/, 

and so also tho.se found at Kucha, which, though a little idc^ 

are al.so reganied as made of tif>re. But as oppo» thd*^ 

of an ancient local industry in paper-making, there are two ciroun » 
seem worthy of mention in this place : — , 

(a) Xone of tiie botjinist.s who have ctdlected plants in 
Yarkhand, Gilgit, La^lakh, Kashmir, Afghanistan, etc., appear to av- 
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Mouvtin. while lueally made paper is soinetiiiu's spukeri (»f .is procured fro^ii otlier 
indigenous plants, such as a species of 

(6) The material of the Bower, ^Macartney and Godirey Mannscn ids w.is 
found by Wiesner {Denkschr. Akad. Hhe/i. Math.-Sat., llM)2, Ixxii.. 1-5U) 

to be usually a mixture of fibres in which franue) and itruuHi^ 0 ntvtia 

(paper-mulberry) were the chief Thc^e M8S.. hems: tlu- most part in 

Sanskrit, were not likely to have been written in Cluua, uhiie tlie prt'seiice of 
ramie fibres in their fabrieation precludes all idea ot luivine been made in 
Khotan or anyv^here in East Turkestan 

Wiesner, reviewing the information to hand reganlmix the paper-mullMaTy 
tree, says that in Japan the tibre has been use<l for the manutactiire oi p.iper 
since the fith century of our era, but earlier still in C'htna. Tlu^ t'liine->i' use 
the young shoots ot tlie baiiiboo m pajier-maUing. [t',7. Kar.il>ace'k. l)as Araljisrhn 
Papier^ 29.] Prol. Giico fin a letter to Wiesner) remarks: "Tlie earlu-’t 
paper (in China) was ma<le from tow, old Imeii, tishmg-uets, etc. Modern p.iper 
IS made from bamboo tibre, the bark ot the im inji-iji vtt ami nee 

straw. I can find no record ol difterent p.ipers at diiloreiu periods, it ex- 
pressly stated that m Ssu’ch’uaii hemp was used for iiiakine: paper, m Fukhieii 
bamboo, in the north mulberry bark, in Ki.ingsu rattan, on tlie se.i coast lichen, 
m Chahkiang husk of grain, m Central Chin.i silk and in Hupeh iivonH-tituvthi 
papi/rijera. Vide the Pen tsoa kang mu, or MaUria MedictiP The M.S^>. dis- 
covered by IStein at Khotan thus prove that paper manufacture was \i‘vy 
possibly known and practised in Persia. Central Asia, Tibet and China many 
centuries before the art was known m Europe. 

There is no very certain knowledtre when the art of paper-makint: came to 
India. It is not mentioned by any trustworthy writer until the I4th or loth 
century. Recently it has been atiirmed in the Indian public press that ])aper- 
inaking was practised at Sialkot 020 years ago. Marco Polo, towards the close 
of the 13th century, was one of the earliest authors who made known the tact 
that the Chinese issued paper money, the paper being prepared from the bark 
of the mulberry. [C/, Travels (ed. Yuleg i.. .378.] Kubiai Khan had paper- 
money made in Pekin about I2b0 a.d., and thus about the time when paper, 
as we now understand it. was first made known in Europe. Polo, therefore, 
expresses no astonishment at the material paper, but .■'imply at tlie fact of its 
being accepted in place of gold and -silver. John R.iy {Htst. PL, lf>ss. h.. 1302) 
mentions tliat the art of paper-making was introduced into Germany from Galicia 
in 1470 A.D., and he gives a description which is interesting from the fact of its 
being supposed to have been new and instructive at the time wlieii penned. 

Xicolo Conti, who visited India m the early p.in of the 15th century, says, 
“ The inhabitants of Cambay alone use paper ; all other Indians write on lea%’es 
of trees, of which they make very beautiful books. Hut they do not write as we, 
or the Jews do, from left to riuht or riudit to leit. but })erpendicularly, carrying 
the lino from the top to the bottom ot t!)»' p,ig*^“ {\\iru«T Jones, trati'l. : aUo lu 
ed. Haki. Soo., 1857. 31). A little Liter Abu-cr-Ka/z.ik. .\mba'".idor troiu 
Shuh Rukh, visited India in 1442 A.r* . .lUd, like Nh olo < outi. went to llidjan.iLMr 
ijiuanagnr). the cajiitnl lh«‘n. .i- he s.ty-, ot tlx* luiuJitit'st kmudom on earth. 
To-day that great city is a va.'t riun. no p.irt ot it mliabited. and palai-es ami 
public buiUlmg.-' that were m process ot eifM-tion arc Ictr .i.-' if tlie arone-wi>rkers 
had but gone for tlieir imdd.iy na-al. 

“ The wntine: of this people, -^ays Ab<i-er-Kazzak, is of two kinds : m one 
they write their letters with a kuki-n of iron upon a leat of the Indian nut (the 
f’oeoa-nut tree).’’ "These cli.irai’ters ha\e no eoJuur and the writing hv'ts but 
a "<hort time. In the .-seeund kmd ot wriniitr fliey blacken a w'bite surf.u e : they 
then take a soft stone, winch they cut like a kalani ami wlueh they u.-e to torm 
the letters ; this sttme ie.ues on the bla<*k .-urface a white colicar, whii-h la.-.t-« a 
very long time, and thm kmd oj \^ritin:: i-? lield in hnrh estimation.' 

It IS cust(.unary to read that paper-making was introduced into Ihiidu-r in 
from Ka.-'hrmr in the Ibth century .ibout the time of the Emiu-ror .Vkb.ir. Law- 
rence {Vallfy of Kashnor. 379) tell-, us tliat KadiTuir wa-' oiie»r- ^lI•loO'^ tor u- 
paper, which was in much rei)Ue--t iii India. It wa' m.ide troui imj-- and ic^a p 
tibre sized witli rny-water. He then addr- that it js b*?heve>i tae .trt v\a.' aaro 
duced fr.)m Samarkand. It i& often --did the Ara)*^ harned the art ou rlc* < apture 
of that city and thence in due time earned it to Sp.un. 8o ai-o < oli'oi .n iumiii ems 
that the knowled.:e i>f pajier-rii.ikinu: from iim n wa- ditfu'-ed rro»;i .'Samar- 

kand, and Lassire ir- of opinion that it reached Mecca in the \ear 7l9 a.o. it is, 
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however, hiL^hly likely that Nepal was possessed of the same knowledge, and 
that both States may have derived their skill from Tibet or China ; and it is 
uertam (from Xicolo Conti and others) that paper was used in India at least a 
century prior to Akbar's time. Pietro della Valle {TravHs, etc., 1623 (ed. Hakl. 
Soc./. 11 ., 291) speaks of books being written on palm-leaves at Mangalore, "not 
'->ri paper/’ and Thevenot {Travels ut Levant, Indvstan, etc., 1687, pt. ui., 90) 
aKu mentions that palm-leaves were used by the ^Malabars as a writing material. 
But Ovington {Voy. to Suratt, 1689, 240). less than a century after Akbar’s time, 
I'n es so \ ivid a picture of the merchant’s ai cinint books that it is difficult to 
realise that he is speaking of fully two centuries ago. "The paper-books,” he 
'Uyrs, " in vulgar use among the lnhHbltant'^ of India, on which they wTite, are 
lung Schrowls of Paper, sometimes Ton Foot m length, and a Foot broad, sewed 
together at tlie upper end, as many long Sheets as the occasion of the Writing 
requires. The Pen they write with is the ancient Calamus or Reed, about the 
thickne^& of a large Cloose Quill. And some of their Standishes are made long 
an<i square and above an Inch broad and ^>f sufficient length to contain both 
Pens, and a place for Ink.” Be tlieii <lescrihes the manner of writing obliquely 
and down the long pages m such a fasliu>n. a>, to explain Xicolo Conti’s statement 
of the Indians writing irom the top to the bottom of the page. Ovmgton ex- 
pressly says that the Indian writing i» not like the Chinese, in straight lines down- 
wards, but "from the uppermo.st corner of the lett tc) the lowermost corner of 
the right.” The l(»ng page of the books, however, was doubtless the idea that 
inspired Xicolo Conti But Ovmgton goes on to say that the paper used in 
India " by its Slickne.-.s and Smoothne&s appears shining, which is of ordinary 
use ; but that whicii they write upon, either to the Emperor or Persons of con- 
sequence IS gilt all o\er the surhice, a.s our< is on tlie Edges.” 

Ironshle pubh.shed m 1774 {Lhil. Trans.. Ixiv.. 99; abndg. ed., xiii., 506) 
an interesting account of the Indian paper manuiacture practised 
The material was san hemp {i nttatnyia jituvea). but for paper-making old 
ropes, clothe.^ and nets, itjade from tlie san plain " were preferred to fresh fibre, 
jiresuHiabiy bccaiiM.- of llicir cheapness, Tfu-M‘ san rags were cut up into small 
['icce.", maccraied m water t<*r a lew <i)i\s (generally five), washed in the nver 
.11 a ba-'ket, and tliruwn mto a jar <4 wafer lodged m the ground ; the water 
being strongly' impregnated with lixivium of " diji-mutti ” (crude carbonate ol 
^oda) six parts, and (juiekhme \vn part.-'. " .-Viter remaining in this state eight 
or ten day.s, they are <igam washed, arul winle wet broken into fibres, byastamp- 
uig lever, and then exposed to the sun. on a clean terrace, built for thispurpo^* 
after which they are uirain steeped ju a fre.sh lixivium as before. When ey 
hav e undergone three operatums oi this kmd they are tit for making coarse 
paper ; after seven or eiitlit operations, they are prepared for makmg paper o a 
tolerable w lateness.” The pulp thus produced is taken up on a line-wire ram 
just as in the English manner. v- hv« 

Xisbet {Burma under Brxt. Rule and Before, 1901, i., 386) says the * a 
manufacture is now confined mainly to " the preparation of 
dates used at the monasteries, an<i ot umbrella^. " The inner fibre of soit ^ ^ 

-•'hoots or the bark of the mah/cr*ni/ or paper-mulberry ( ^T^**'^* Wen 
being pounded into a pulp with water, and lialf it.s weight of Ihue . 
afhled. it is boiled with water until nothing but the pulp is left. Th^ a W dr^ 
and t^pread tiiinly over a coarse cotton nms.lm tramowork, and 
in the sun. It now forms a naigh grey parchment, about a coated 

v^hK■h is J"lded up m alternating folds of about nine inches wide. » on 
With finely powdered charcoal dust mixed in glutinous ^ of pape^ 

tor hemg written upon with pencils of steatite <»r soap-stone. The jocal 

m the manufacture of Burmese umbrellas is an important branch o 
industry, but unfortiuiately the artistic indigenous paper umbreJ a gpgcial 
being tiisplaced by the cheap European article, and the making 
umbrella paper i< accordingly rapuily' becoming s thing of the 

sy -.''tern (4 writing on hlaek-eolourcfl pasteboard-f/>r/m6uci^')reca]lsA j Who wrote 
story of the people of tlie now lost empire oi Vijaianagar (see a joveh 
<41 black surtai es witli a s(4t Xlie sU]>p‘i-^ed close affinity o (.h-l-urI' 

people to certain of the Burmese races give-: on interest to this 
stdiK e that It might n<4otiierw ise be stippesei t to possess. In 
> V cry' ancient and the j>lant chiefly used i-s (as m Burma) the 
Ti e reader will find Kcin's aectuint ol .Japanese pcqier-making most 
,_lndust. of Japan, 1889, 393—419), 
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THE TWO CHIEF INDIAN GRASSES 


PAPER 

Manufacture 


Paper Manufacture . — The Native art of paper-making in India to-dav 
is very much like that of glass-blowing : it consists in rc-niaking waste 
paper. In a country teeming with fibres, it is surprising that the que.stion 
of a good paper material has not been satisfactorily determined. And 
this theme seems to be constantlv revived by residents in Europe who 
overlook the immense size of India. A few hundreil miles are of little 
concern in most questions, but with paper-making transit freights soon 
kill the prospects of supplies. Then again the cost of land near the centrt's 
of trade where paper mills are usually built, preclude.s the .special cultivation 
of paper stuffs. Moreover, as paper fibre, like esparto, must bi> lit for almost 
immediate immersion in the vat.s. paper-making can never pav the cost 
of separation and preparation, however simple and ine.xpensive. No 
fibre known to commerce can compete with jute in point ut cheapness, 
yet the paper-makers can afford to purchase jute waste and jute cuttings 
only, so that but for the demand for an altogether different purpose the 
paper-maker could never procure jute at all. 

The two most important paper gra.sses in IndiaareMuiur ( Isr/iiriii inn. 
p. 694) and »iu«; pp. 9:29-3(1). Theseare now being largely 

used by the Indian steam-power paper mills, the supply at a remunerative 
price being the chief obstacle to their further utilisation. It has been 
demonstrated that bamboo (pp. 108-10) affords an excellent paper, but 
practical difficulties exist such as the cost of the chemicals required, and 
the fact that the wholesale removal of the young shoots, which alone are 
serviceable, injures the sto<'k. It accordingly has to be added that, at 
present, the most valuable paper materials in India after hhnbar and munj 
are old rags, waste gunny bags, waste jiite and .san ropes, old paper, etc. 

Whatever may be the source of tlie cellulose, it has to be reduced 
to pulp, and in most cases bleached. If rag.s are used, a preliminarv 
dusting is essential. The material is then boiled with alkalis ; in the 
case of grasses, such as esparto, a 10-per-cent, .■solution of caustic .soda 
under a pressure of 10 to 50 lb. of steam is required. The pulp thus 
obtained is then washed to free it from the resiiluarv alkalis, thoroughlv 
pulped mechanically, then loaded with the mineral siziua material 
and coloured as desired. This is known as the wwimn. and to conviut 
it into paper a tine wiri' cloth is passed tbrouuh the trough containing 
liquefied pulp, when a film ol the required thickness is made to adhere 
and is removed. This i.s then compressi'd bv b.ung passed between rollers 
and, if so desired, is sized with gelatine, and lastly liried off by bi'ing passed 
between heated rollers or colanders. 

[C/. Morris, Cantor Lirt.. O'oe. .■iit.i. C'rcs.s arei Ete\‘au. Trxtbonk of 

Paper-making, 1900 ; Dlount anil Ulo.xain, Chem. fur Emjin. and Mannf., 1900, 
344-7 ; .Julius Habner, Cantor Lrrt . I902--3 : r'hein. .Ippl. to .irts and Mannf., 
vii., .513-42 ; Clayton Tie.aiile, Chapters on Fnprr-ineikiiig. 190t. i. ; 1900, ii. , 
Hanausek, Micro. Tech. Prod. (W’lnton and Barber, transl.), 1907, 112-4; Stiihl- 
niann, Halfa-Cras oder Esparto f lir Drutsch-Ostatrika. iJcr P/ianzer, 1907. No. 1 ,7-7. ] 

Paper Mills . — The iir.st works for the manufacture ot paper organised 
in England date from 1558, ami these were established at Dartford m 
Kent by a German jeweller, John .''pielman, who was knighted br (jueeu 
Elizabeth. A century preyiously .similar works hail been erected m 
Spain. So late a.s 1690 coar.se brown paper otdy vas made in England, 
the supplies of the finer white paqters being obtaiised from France and 
Holland. The war with France occa.'ionod such a ri.se in duty that a 
stimulu.s was given for the inqiroveineut ot home prodtiction. But an 
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Act of Parliament had to be passed before the desired improvement 
became possible. The first white paper made in England was produced 
by a Mr. James Whatman of Maidstone. Soon, however, England made 
rapid progress, but so late even as 1801 English paper was entirely hand- 
made. 

The first occasion on which cotton was used in England was in the 
manufacture of paper. Cotton paper superseded the more expensive 
parchment of previous dates. Mention is made of cotton paper in 1102 
(Macphersou, Ann. Comm., 1805, i., 315 (many passages)). It is often 
affirmed that linen paper appeared before that from cotton, but there is 
no very satisfactory proof of that opinion, though it is quite likely that 
the discovery of pulping fibrous materials may have led to the use of linen 
and cotton almost simultaneously. [('/. \ates, Text. Antiq., app. A., 
383-8.] One of the earliest detailed aceounts of the Native methods of 
paper-making in India is perhaps that given by Buchanan-Hamilton 
{Stat. Acc. Dinaj., 272-3), the material used being jute. Prior to 1840 
India obtained a large share of its paper supplies from China. About that 
date interest was aroused in the subject, and both Hindu and Muham- 
madan factories for hanil-made papers were established all over the 
country. During Sir Charles Wood’s tenure of the office of Secretary of 
State for India, an order was i.ssued for the purchase of all the supplies 
required by the Government of Inclia in Oi'eat Britain, and this threw 
back very seriou.sly the growing Indian production. • t 

It is not verv certain when paper nulls were established in India. 
The expression " Seranipore I’aper ” is used all over India for a par- 
ticular class of Native-made white paper. Mr. 1). M. Traill wrote, some 
years ago, an iut<*resting account of paper-making in which he reviews 
briefly some of the historic facts, e.speeially the chief grades of paper an 
firms concerned in their production (InJ. For., 1891, xvii., 322-30). he 
there tells us that the capital engaged in the paper trade is nearly nl J 
million pounds, of which three-fourth.s represent plant and one-fo 
working capital. He then concludes with a brief notice of the In sn 
mills, ill which he refers to tlie fact that a. paper mill in Serampore wm 
the pioneer, and adds, " we well recollect seeing the silent and rus v 
machinery as far back as 1864.” n h v 

” There are eight paper mills in operation — three in the Bom a. 
Presidency, four in Bengal, and one at Lucknow. Of the eight, 
private concerns in the Bombay Presidency, one of which has s a 
the capital invested. So far as information is obtainable, the total 
invested amounts to Rs. 67,33,000 (of which Rs. 57,63,000 are pai 
besides Rs. 11.07,6-50 debentures, and shows a decrease of 6 l^hs, co 
pared with 1902, owing to the reconstitution of the Imperial i 

at Kankinara as a branch of the Titagarh Paper Mills Coinpan}, 
Most of the white and blue foolscap and much of the blotting 
paper, and envelopes used in the Government offices are now o 
from the Indian milks. The total quaTitity of paper made m u,- 
45 million pounds, and its reported value Rs. 61,49.446. The nil s ® 
4.266 persons. The capital employed has been doubled in -Vjjgye 
.since 1885, and the production and number of persons employe 
increased about fourfold. Two of the larger mills in Bengal 
no dividends for five years, as they have been unable to compete s 
lull}- with the cheap wood-pulp paper ol attractive appearance w 
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largeh’ imported from Europe ” (Fin. and Cotnm. Stat. Br. Ind.. 1900, 

I'-’i-)- 

Trade. — Internal. — Tile total transactions by rad and river in paper Trade, 
and pasteboard amounteil iu 1900-7 to 457,355 cw t. The chief eiporlimj luunuiL 
centres were the Province of Bengal, ^14.137 cwt. ; Bombay sea-port. 

07,116 cwt. ; Calcutta, 61,131 cwt. ; Madras ports, 31,5.30 cwt. ; the 
United Provinces. 36,109 cwt. The chief importin// centres were Calcutta, 

160,163 cwt. ; the Paujab, 8U,559 cwt. : United I’rovince.s. in, 5.30 cwt. ; 

Bombay, 37,910 cwt. ; Bengal, 31.936 cwt. By coast, the returns arc 
given in rupee values. In 1906-7 the exports were valued at Ks. 1 1 .69,75t< 
and the imports at Rs. 9,05,337. Bengal e.xported paper to the value 
of Rs. 11.56.510: while Madras imported to the value ol Rs. 6,50.397, 

Bombay, Rs. 3,< t9,860. and Burma, Rs. 30,131. 

Evterna/. - The EXPORTS from India ol manutactured paper amount i.^c.ruU 
to little. For the period 1900 -7 the total value of laanufactured papcis ■ 'Peo-i. 
ol all sorts, including pasteboard, was as lollows ; - - 190U -I. Rs. 78,337 ; 

1901-3, Rs. 53.6.58 ; 1903-3, Rs. 43,903 ; 190.3-4. Rs. 36.781 ; 1904 -5, 

Rs. 38,3.50; 1905-6, Rs. 13,703 ; 1906-7, Rs. 6,607. In 1906-7 the 

total was made up thus : — printing paper, Rs. 5,883 ; writing paper and 

envelopes. Rs. 167 ; other kinds, Rs. 507 ; pasteboanl. Rs. 50. .Vliuost 

the whole of the printing paper, writing paper and jjasteboard ,go from 

Bengal, and ordinarily of other sorts also, but in 1904-5 Bombav .supplied 

the largest share of writing paper. During the same period the export iiajs itipurt.d. 

of rags and other materials for paper manufacture showed the following 

returns : — 1900-1. 31.683 cwt., valued at Rs. 70,833 ; 1901-3. 36. .331 cwt.. 

valued at Rs. 67,840 ; 1903-3, 13,431 cwt., valued at Rs. 46,490 : 190.1-4. 

9.077 cwt., valued at Rs. 34,705 ; 1904-5, 10,348cwt., valued at Rs. 39.513 ; 

1905-6. 19,831 cwt., valued at Rs. 83,870 ; and 1906-7, 12.581 cwt., valued 
at Rs. 67.413. India also re-e.xports quantities of manufactured paper, 
aiid in 1906-7 the.se were valued at R.s.76,614. 

The I.MPORTS of paper, on the other hand, are large, and in late tmporta. 
vears show a slight increase. For the period 19<10-7 tlno- were valueil 
as follows : -1900-1, Rs. 45.39.996 : 1901-3, Rs. 53.71.631 ; 1903.3, 

Rs. 53,18,058 : 1903-4, Rs. 53,18,396 ; 1904-5. Rs. 64,37. 3.-'s ; 19o5 tl. 

Rs. 70.48.978 ; and in 19U()-7. R'.. .80,1 1.105. In 1906 7 the total was 
made up thus: — printing paper, Rs. 3.8,;i:!.6.33 ; writiieg p.qc-r ,iud im- 
velopes, Rs. 33,66.714 : other kinds of paper, Rs. 3.5. 75. .366 ; p.iste- 
hoard, Rs. 3.35.393. The largest quantities come from the United King- wi-on.e 
dom, and in 1906-7 the.se were valued at Rs. 44,06,313 ; from Germany, 

Rs. 15,83,445 ; Austria-Hungary, Rs. 7,01,535 ; and Belgium, Rs. 6,66,6.38. 

In the same vear the imports of rags and paper materials were valued at 
Rs. 86,173. 

As showing the value of e.sparto grass as a paper-making material, Usiart. one. 
it mav be meutioiicd that Messrs. Lie & Christie, iu their monthly ciri ular 
of September 16, 1907, show that lor the years ending August the im- 
ports received by Great Britain of that grass were in 1905. 198. . 5(18 totis ; 
in 1906, 186,313 tons ; and in 1907, 193,809 tons. Needless to sav, India 
imports no e.sparto. The British .supply U niaiidy Spani'b, Alnmrian. 

Tunisian and Tripoli, and the prices shown range from *:;{ o.,,_ f',,p i,, 

£■5 3.S. 6d. per ton. 

Paper Materials. — sCs alreadv set forth, the chief coiisi. h nitiuiis in Materials, 
the -clci rion of paper materials are cu.-t at the mill aid lon-tancy ol 
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supply. The chief materials are accordingly rags of linen or cotton; 
esparto, muyi] and hhahar grasses; flax in the form of spinners’ waste; 
hemp in the form of fragments of used rope ; wood ; straw ; jute waste 
and old paper remade. Hanausek {Micro. Tech. Prod. (Winton and 
Barber, trarisl.), 1907, 100-2) gives the following paper fibres linen 
rags, hemp, cotton rags, jute, straw, esparto, maize, judr, wood, etc. 

Paper (as may have been inferred from the brief account of manufacture 
given above) is literally a felted fabric composed of vegetable cellulose 
fibrils. When the fibrils, of which it is proposed to be made, are cemented 
together as in wood, they must be liberated anil the raw material thus 
reduced to the condition known as ‘‘ half stuff,” and finally “pulp.” In 
this condition, when floated out in water, allowed to settle over a frame 
and the water drained away, the felting of the fibrils takes place and paper 
is formed. Obviouslv, therefore, the less bulky the raw material the 
cheaper its transport to tlie mill. From this point of \-iew. the advantaps 
are entirely on the side of wood ; it is compact, can be transported easily, 
more especially if a waterway connects the forest with the miU, and 
requires no expensive storage. But the pulp obtained from wood is of 
a Very different nature from that of cotton rags, so that the purpose for 
which the paper is to be used comes in as a governing factor in the selection 
of the crude material. 

The following are .some of the chief materials u.sed in the manufacture 
of paper in India : — 

Adansonia digitata. 

Agave sp. 

Antiaris toxicaria. 

Bambuseae, 

Broussonetia papyrifera. 

Corchorus sp. 

Crotalaria juncea. 

Daphne cannabina. 

Edgeworthia Gardneri. 

Several of these will be found discussed in their respective places in 
this work ; for the others the reader is referred to the Dictionary (yi^, 
pt. i., 107-9). The chief ones are t si-hivi>iinit and .Sarciifii'inti, but wit 
the Native paper-makers of the plains of India, the san hemp (ti'otfl- 
liiriri) and the hemp-leaved Ifihi.snis are the most important, and on 
the hills, and in afford the so-called Nepal pap^' 

Sir W. Thiselton-Dyer {Ketv Bull., 1888, 81-1) was instrumental in drawing 
attention to the fact th.at in Siam the bark of the tree Sfreltliix 
is employed in the fabritation of Native paper. The tree is^plerd* ^ 
many parts of India. (See Alkaline Earths (pp. 55-6, 58) ; 
Jacquemontii (p. 15) ; Agave (p. 4.‘1) ; Aquilaria (pp. 75-1) ; A p 
(p. 60) ; Caryota (p. 286).) 


Helicteres Isora. 

Hibiscus cannabinus. 
Ischsemum angustifolium. 
Musa sp. 

Opuntia Dillenii. 

Pheenix paludosa. 
Saccharum arundinaceum. 
Sansevieria zeylanica. 


PASPALUM SCROBICULATUM, Linn, i FI. Br. 

10-11 ; Duthie and Fuller, Field and Gard. Crops, 1883. ii., 8, ^ V 

Duthie, Fodd. Gra.ss. N. Ind., 1888, 1 ; Lisboa, Bomb. Crass., • ’ 
and t. ; Grajiine.-’e. The hodo, kodon, kodam, kodra. koilod dhan, p ^ 
hank, pakodi, metiya, kirarvga, etc. An erect annual grass, na i 
India, extensively cultivated during the rainy season. ^ 

•trea. — Returns under this crop are av.ailable enly fur Bomhaj', 
there were 204,022 acres, ciuefly in Gujarat, Katnagiri, the uplaa 
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Konkan and the Ghat parts of the Deccan. In the Central Provinrcs the area 
occupied is believed to be greater than in any other part of India, but it is not 
returned separatel}'. Together \vith kutki {f*anieunt tntHan-) it occupied, in 
1904—5, an area of 2,039,345 acres. In the same year in the Vnitod Provmoes, 
and other ainall millets eovererl 1,030,753 acre-^. In Field and 
Garden Crops it is slated to be grown more extensively than any « ither millet in the 
United Provinces, and over a largo portion of these provinces it is the favourite 
crop for inferior outlyin 2 lands. This is chiefly on account of the rc<idinoss with 
which it grows on the poorest of soils, not on account of tlic qiialitv of th«‘ gram. 
Sowing takes place at the conmumeonient of the rains, at tlie rate of 12 to 20 lb. 
peed to tho acre, and the crop is cut in October. It is either growm alone or (m 
the Doab) mixed with cotton, an<l in the Benares Division with d(tl (#v#/an<is). 
Careful weeding is required to secure a gootl outturn, whicli is c>^timat(''l at 10 to 
12 maunds per acre. 

Cultivation.- — Of Bombay, Moliison {Textbook Ind. Aari., 1901. hi.. tU-7) 
observes that the crop is important in the (jorddn soils (»f the Kaira dHtnct and 
similar alluvial soils in Baroda. It is never grovvm alone m Gujarat, the usual 
mixture being tuver {iaja uhm itnUvus), tal (**«'>*« t tuitvtt m), and a]nb''idi 
{amhdri) unahi uuh). If properly manured, the mixture may 

be grovvTi year after year in tl»o same field. In lovv'-lying damp fields nee 
and kodra are grown t'lgether, the mixture being known as vaejadu. In pre- 
paratory tillage the bladed harrow {karah) is used to loosen tho surface soil and 
prepare a friable, shallow seed-bed. Tho seed is lurrowM with the three-eoultcrotl 
drill {tarfin)^ and the seed is mixed before sowing in about the following propor 
tions : — 12 lb. kodra : 2 lb, tuver ; } to ^ lb. tnl ; 4 lb. ambddi. After siiwing. 
the field is levelled, and the crop should subseqiicnHv bo weeded once in aboui. 
a month or six week* and bullock-hoed two or ihrcv* tmie-i. It i.> npe early in 
October, and reaped with a sickle, tietl into bumilc.". and threshed by bullocks 
m the usual way. Molhion gives the outturn of a good Kaira crop as h*llow'i • — 
kodra (12 lb. seed), 9^5 lb. grain per acre, 1,304 Ib straw; turer (1 Ib. seed). 295 
lb. grain per acre. 232 lb, straw ; tal (J lb. see<l), 130 lb gr.iinper acre. The cost 
of cultivation he estimates at Rs. 23 per acre. 

Thougli usOil as Food by a large number of people m India, tlie grain cannot bo 
considered a wholesome article of diet, and m .some sca.sons contains a poi-jonous 
narcotic principle. In (Tiijarat the pojvonous and non-poi-onous grain ar*^ knnwn 
in tho baziirs as witha and jnina respectively. Damp cloudy weather towards 
harvest time, a damp se.ison and damp s<»il arc said to produce poi-^unous kodra. 
Leather {Agri. Ledg., 1901, Xo. 10, 370 ; ItMio, Xo. 7. 151, ISO) gives tho folkiwing 
analysis of the grain; — moifsture, 8*01 : oil, 3’3(> ; all»utuinoi<is, 5*81 ; sohibh* 
carbohydrates 70*00 : woody fibre, 8*47 ; soluble mineral rjiattcr. 1*34 ; sand and 
silica, 2*95; total nitrogen, 1*00: alliumimud nitn'gen. *93. [C/. Church, Food- 

Crains or [ml., ISSO. 39-40 ; Basil. Agn. Lokardagn. IS'.tO. pt 2, 29 ; Pharfna<'<,g. 
Jml . iS93, iii., 019-20 ; Kite. M>i'<ore Ca-^., 1897, n. 117 8 : Muk^'i'p, Ihit-dhunl 
Iml. Agri., 1901. .">0-1, 25il ; Standcn, Pept. Land Pt r. S-ttl. Iktul, f \ tbor , 
1901 ; Crop E'jp‘r., P<)7rih.\ 


Poor .-'Oil 

Sevton-'. 


Cultiva- 

tion. 

P.i itltlOQ. 


Mi.xea rr'fps. 




TieM 

Cost. 


Food. 

Poi>'f'inou'« anl 
Noa-poKonoiw 
i’t'rma. 


PENNISETUM TYPHOIDEUM, /.'»</,. ; FI. fir. ImJ.. vii., 

9 ; Duthie, Fodd. CVa.'’.^. .V. Ind., 18 : Lishoa, Bnmh. Hrass., 189G, 

.a, and t. ; Prain, Bnnq. Plant.f, 190.3, ii., 1169 ; PentciUana .'ipirata, Wilhl.. 
Cuthic and Fuller, Field and (Inrden Frop.i, i.. -30-2, t. vii. : Gramine.f,. 
The Bulrush. Cuniboo or Spiked Millet, hdjra. fahra, kasn-jonar, jondhariipi. 
lendha, kainhit. i/anfelu. .sa)]n-lu. sajji’, rnnltari, etc. A tall croet vras-., 
5 to 6 {et't high, probablv of African origin. 

CULTIV.ATIoy . — Though srrown to a less extent than jinir (S<>i <ih n m 
riilf/firri. its cultivation is ueotrraphically verv similar and mniprises ex- 
tensive tracts in Northern. VVesreni an<l Soxifhcrn India. The following 
were the acrea'jes in British India duriiia the three vears ending 190.5-6 ■ 
1-1,137, 482 in 190.3-4; 10.369,76.5 in 1904-5; atid ll,630,71u in 1905-6. 
In the Native States : —1,382,473 in lf*03-4 ; 1.305,446 in 1904-5 ; and 
S93.949 in 1905-6. 

Bengal. — This crop may be de.scribeJ as unimportant, the area fluctu- 
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atinohetwppti .30.000anfl fiO.flOOaeres. Aocordingto Mukerji {HandbookM. 
Aqri.. 1901. 2-59) it is grown on poor, free, dry, sandy soil. Village refuse is 
sometimes used as manure, but no irrigation is required. It is sown at the end 
of Julv at a rateof 6 to 101b. seed per acre. Harvesting takes placein October 
and November, andtheoutturn of grain amounts to from. SOOto 5001b. peracre. 

United Provinces. — The area in 1905-6 amounted to 1,792,526 acres 
in Agra and 372.848 in Oudh. In Agra the largest areas occur in Budaun, 
24)0,643 acres; Agra, 166,787 aeres ; Moradabad, 166,014 acres ; Etah, 
113.936 acres: Allahabad, 95,903 aeres; Shahjahanpur, 99,049 acres; 
Bareli. 87.746 acres. In Oudh, Hardoi. 1.30,771 aeres ; Unao. 59,738 acres; 
Sitapur. 47,884 aeres ; Lueknow. 36,588. acres, etc. According to Duthie 
and Fuller it is a Jcharif crop, sown a little later and reaped a little earlier 
than judr : is accordinglv a useful substitute when sowing has been delayed 
through floods or failure of the rains until ]tidr is impossible. It is rarely 
sown alone, hut generally mixed with the same minor crops as are grown 
with judr, except that munq (/’haseofim vndiutns. Linn.) is usually re- 
placed by moth (/'. aronitifoiitis). It generally occupies poor, light 
soil, and requires less rainfall than pwV. It is never manured and rarely 
irrigaterl. The land is ploughed one to four times and the seed (mixed 
with that of the subordinate crops) sown at the rate of 2| to 3 seers ;^r 
acre. There .should be at least one weeding. The grain ripens towards 
November, when the heads are cut off and carried to the threshing-floor. 
The co.st of cultivation is estimated at Rs. 9-8a. per acre, and the outturn 
varies in ditferent localities from about 5J niaiiiid.s of grain to 7 maim s, 
and the outturn of drv fodder about 30 niaiinds. \Cj. Agn. Ledg., 189 , 
No. 17.2.3.3 : Nevill. Dust. Uaz. V. Prov. : Cnwripnre Exper. Farm Eepts.] 
Central Provinces and Berar.— The area in 1905-6 was 40,608 acres 
ill the Central Provinee.s and 55.188 acres in Berar. In the femmer.— 
Niriiar, 22,146 acres, and Nar-singhpiir. 11.470 acres: and in the later 
cultivation is almost entirely in Buldana with 46,080 acres. _ 
Rajputana and Central India. — The crop is grown largely m e 
Native .states, especially in Alwar, where in 1905-6 the area was 
acres; Bharatpur, 193,465 aere.s ; (Iwalior. 184.426 acres ;Marwar, 1 -J, 
acres ; Jaipur. 79,093 acres ; My.sore. 39.944 acres. In Ajniir-Merwwa e 
area was .32,043 acres. The crop is sown at the same season as are 
(.lune-Jiily), and on dry lands only. The average yield 
I •73 cwt. per acre, \Cf. W.atson, Rajputana Di-d. Uaz., 1904, i.. A., _ , n -J 
Punjab and North-West Frontier. — Bdjra is largely grown m 
districts of the Panjab, and in the dry elevated tracts south of Bawa pm 
it constitutes the principal kharif crop. In 1905-6 the area was > 
acres. The largest shares are as follows : — Jhelum, 108,684 acres , n] ’ 
103,624 acres ; Rawalpindi, 94.766 acres : Attock, 68,357 acr^ ■'*01 0I6 
66.091 acres ; Hissar. 64.345 acres ; Shahpur, 55,746 acres ; De 
acres ; Rohtak. 1.3,219 acres. In the North-West Frontier the 
71. .355 acres, mainlv in Kohat. During the year under review 
seriou.sly declined. In the districts of Hi.s.sar, Rohtak, 
and Karnal it fell from 1,135,674 in 1904-5 to 169.116 p 

The average yield for the. year 1901-2 was 407 lb. per acre in t e 
402 lb. in the North-West Frontier. In Dera Ghazi Khan 
important crop after wheat, and in the Rawalpindi district m 
of the autumn harvest. It thrives everywhere in the plains 
ba.se of the Salt Range, and in untoward years i.s usefully rep ace 
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Cultivation 

(SestniiK III hiffirinii) or Romo of tlio pulsos. In tlio Kanial district it 
thrives best on a sandy soil, and is thinly sown after the first rainfall, 
mixed with the seed of some small pulse. In Kolnit it i.s sown between 
April and August, and is the principal khanj crop on the hnrani (i.e. saTsme. 
uuirrigated) lands of the district. The crop is generally rut in October. 

In the Bannu district it is largely grown on the stiffer thal .soils. It is 
sown at the rate of 2 to 5 seers per acre from the middle of March to 
end of July. The first-sown crops ripen about the midille of August, 
and ears are plucked as they ripen till early in Deeenihc'r. [Cf. Dial. <lat. 

Panjdb ; Sfttl. liepts. Pnnjdb.] 

Bombay and Sind. — The area in lyOo -fi was I, .‘ib 1,137 acres in Bombay Bombay, 
and 867,400 acres in Sind. In Bombay the largest areas were : — .Miiiiad- An-i-. 
iiagar, 904.590 acres: Nasik. 808,469 acres: Poona, 681.113 acres: 

Khandesh, 583,686 aeres : Satara, 366,9 10 acre.s : Bijapur. 340.560 acres : 

Kaira, 218.159 acres. In Sind, Thar and Parkar, with 406.033 acres, and 
Hyderabad with 338.221 aeres, are the chief loealitie.s. 

Mollisoii savs it is entirely a rain crop, occupying the lighter descrip- -'oiK 
tion of soils in all districts of moderate rainfall. The crop docs best when 
the climate i.s moderately dry and when the monsoon comes in downpours, 
with plenty of stinshiue between the showers. Except in part.s of Khandesh 
it is always a mixed crop, and a.s such may be grown continuously on the 
same laud. But rotation is also freipient. In the lighter soils of Khandesh 
it is considered a good preparation for rnrddi cotton. In the sandy soils 
of Kaira, Ahniadabad, etc., it is rotated with kodrn (I'lis/ni/iiiii si i-ohi- 
ciitiitii III), sundhta {Sor<//iiiiii hirolor). j>idr {Sori/h ii in riilf/ni'n). t'U‘. < '‘itn 
In the light soils of the Pecian it is rotated with jniir. niger-seed. etc. In 
the Deccan the subordinate crops with hdjra (= bdjn in Bombay) are. 
separate rows of tur {Piijniins iinfirns) and a sprinkling of irlnl 
(P/ifisi'o/iis .}rnii</(>. Linn.), ninth (/'. nroiiifif'olin.'i), hulthi (Ihdiilios 
bifloi-ns), anibddi (^/[iliisrns riiiiii/iliiiiii.'i), etc. In Gujarat the imtst 
common subordinate mixture is perennial rn:i cotton in rows and ninth iu 
amongst the bajr'i. but two or more of the following may also form stib- 
ordinate crops, viz. ning (l‘/iti.'n'ofiis rndintns. L,inn), rhotn {I h/iin 
(iitjiiiiil), gurdr. tur or tnrer (i'lijnnns indiriis). .ii'^iiniuni and ulnrin 
( II ibisrns rniiiKihiiin.'i). 

In (iiijarat the land should he ploughed two or three times after the ciua.-i 
first fall of rain, thiui left for some time. T be tiidd should ag.iin he ploughed 
shortly before sowing. Sowing take■^ jiinee between 1st and 15th of .fnlv. 

The .sei'd-rate mixttire recommended is as follows : - bajri. 6 Ih. per aeri' : 
i/urdr. 1 lb. : math. 1 lb. : maq. I lb. ; .se.suwium, lb. : amhndi or sherin. 

.V lb. ; turer, IJ to 2 lb. All are mixed together before sowing, exee-jit 
tuver. which is .sown .separately in every fourth row. The seed is drilled nnii u. 
in rows about 15 inches apart, and the surface then levelled. When the 
seedlings are about 6 iiiehes high, the crop is bullork-hoed and hand- 
weeded, and again when 2 feet high. A crop .sown iu early July w-ill be 
ripe the beginning of ( •ctober. If i.' reapeil with a 'ickle ilo'c to the 
ni'ound. left Iving in the fi<>!d for -ever.il day--, and then "tacked. 

-Mollison givi's the following outturn (grain, "eed nr hv-prodm ti from v.d'. 
a w ell-managed field in the Kaira di"triet : —bajri. '.'»*) lb. : math. 12n lb. : 
qurdr. 8U lb. : .se.suwi/Di, till lb. : nhnria. tibre. The I'ost of cultivation he c-.-t. 
estiniates at Rs. 26-la. per a<'Te. [Cf- Crap. Exprr. Bomb. Prea. : Moili.sou, 

Trxthool- Ind. Aqri.. 19(11. iii., 18 -23.] 
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Madras and Mysore. — The total area in IQO.j-G wa.s 3,004,717 acres 
in Madras and 39,944 acres in Mvsore. In Madras the largest areas occur 
in Coimbatore, 580,299 acres ; Salem, .376,257 acres ; Cuddapah, 341,311 
acres; South Arcot. 276,284 acres ; Guntur, 255,511 acres ; Trichinopoly, 
173,721 acres ; Xorth Arcot. 133.643 acres ; Madura, 164,194, etc. la 
Mysore, Chitaldrug had 33.448 acres. 

In the Godavari di.strict it is wrown on rcqada. lanka and sandy soils. 
The ground is manured in March by penning cattle or sheep on it, and in 
May it is ploughed twice every -six days for three weeks. The ground, 
both then and at the time of sowing, should be moist. The seed, which 
.should be the preWous vear’s produce, is sown in June, 4 seers to the acre. 
In Coimbatore it i.s cultivated on dry lands, except black. It is often 
grcjwn as a mixed crop with cotton, castor-oil, pulses, etc. The land is 
ploughed in April, during the hea\'y rain.s, after having been manured. 
In Julv-August it is aj^ain ploughed, and the seed, mixed with various 
pulses, is sown broadcast, with ddl or beans in rows a few feet apart. 
After six weeks the crop is interploughed and occasionally weeded. In 
Novemher-Decembcr it i.s reaped by cutting off the ears as they ripen. 
The pulses are gathered gra<lually up to February, when the kambu stalks, 
beans, etc., are all pulled up together, leavitig the cotton and castor only. 

Burma. — In 1905-6 the area wa.s 74,802 acres, all in Upper Burma, 
and chiefly in Myiiigyati, 42.958 acre.s. and iMaowe, 26,526 acres. 

Diseases. — An intere.stin<' account of the disease known as 
Sr/erosjioru </ rn m i uiroln is given hv Butler in the Memoirs of the 
Department of Af/riculliire, India (1907, ii., No. 1). As Butler points out, 
however, it is not usually of .suilieicid infiuisity to attract much attention. 
[Cj. .Maxw('ll-L<'ffoy. Mem. Dept. .igri. Did.. ihoH, in. 9.] 

FOOD AND FODDER.— T\\e grain is useil chiefly by the lower elMses 
of Natives, and in many parts ol India is their staple Food. The flour, 
made into cake.s or bread with butter-milk, is considered more nutrition 
.than rice. In Kliandesli it is often eaten with butter and various con 
ments. The following is the analvsis published by Leather (Agri. Leag-t 
1901, No. 10, 370 ; 1903, No. 7, 1.51, 154, 181) moisture, 8'77 per cent. : 
oil, 5’.33 ; albuminoids, 9'52 ; soluble carbohydrates 73’5t^ 
fibre, ’78; soluble mineral matter. 1'73; sand and silica, 3o , 
nitrogen, 1-61 ; albuminoid nitrogen, 1'51. i ■ n- 

In the Panjab, bdjra is occasionally grown for Fodder and 
favourable seasons may be given to cattle in the green condition, especia 
if the crop has proved a failure. The stalks, after the grain has ripen^^^ 
are more or less utilised in all the provinces where available, n 
Karnal district it is said that in .some of the higher villages 1 ® ® ’ 

called ddndnr. are even stacked and preserved until 
are chopped up and given to cattle along with green fodder. 
is much more generally' employed as a cattle fodder in e ^ , 

Presidenev than in most other provinces. [G/. Church, Food- « 
Ind., 1886, 56-9.] 


PERFUMERY (-ee Oils, p. 820). 
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Noetling, Occur, of Petrol, in Burma, in Mem. (ieol. Sure. Ind-, • 

pt. 2 ; Holland, Bev. Min. Prod. Ind., in Bee. Geol. Surv. Ind., ) 



MINERAL OIL 


PETROLEUM 

Occurrence 


pt. I, 69-77 ; 1906, s:xxiii.,pt. 1, 15; 1907, xxxvi., pt. 2, 77, fin'mitti-hd-tel, 
kala salajit, ?ninak tanah, mawjcnney, wanti-tayilam^ ye-nd, etc, PetTolcum, 
otherwise known as mineral or rock oil or naphtha, is essentiallv a nii.xture 
of hydrocarbons of the paraffin and olefine serie.s. It occurs stored in loose- Source, 
textured conglomerates and sandstones, in which its distribution is .similar 
to that of water in porous strata, being retained by impervious beds of clav. 

It may exude through any accidental fissure at the surface of the earth 
and thus form natural oil-.springs, but Is chiefly obtaine<l by boring through 
the impervious covering strata into the oil-.sands below, from which the 
oil may be raised by pumping ; or it sometimes “ gushes ” out bv pressure 
of the associated gaseous hydrocarbons. As to its origin, various theories ondn. 
have been advanced, such as that it is derived from the action of water on 
strongly heated iron carbide contained in the interior of the earth ; and 
that it has been formed by the decomposition of the remains of animal 
matter at a high temperature or in contact with saline deposits, and the 
subsequent resolution of the more permanent fatty constituents into 
hydrocarbons and free carbon dioxide. Ball remarked on this subject, 

“■ There can bo little doubt that the fornuation of petroleum is intimately, 
though obscurely, connected with the presence of salt, otherwise it would 
be difficult to account for the simultaneous occurrence of petroleum and 
brine-springs, which have been observed in India, as well as in Pennsyl- 
vania and Virginia.” 

Although much progro.=s has been made in developing the petroleum 
resources of India, at the present day, according to Holland, these afford 
little more than 1:^ per cent, of the world's supply. The chief sources are Wori vs s,ip; ly. 
the United States and Russia, which together produce about 90 per cent. 

[Cf. Redwood, A Treatise on PetroJeum, 1906, for an account of the chief 
occurrences and a full bibliography.] The following figures show the 
huge increase in the Indian production within recent vears:— 1890, in'.™ 
4,132,287 gallons; 1895, 13.003.748 gallons; 1900, 37,729.211 gallons; 

1904, 118,491,382 gallons ; 1906, 140,o5.'!. 122 gallons. The rratfic of 1906 
on 1905 ropre.sents an expansion of 22'6 per cent. —mainly in the new 
Singu field, of which it is believed a large portion is still heh! in reserve. 

OCCVRRESCE. — Aceording to Holl.and, petroleum in India is rontiued 
to the two svstems of foliiod rocks .at either extremity of the Him.alaya — in.ii.in Arw. 
(1) the Iranian on the wi'st, including the I’anjab and Balurlii.vtan, aiid 
continued beyond British limits to Persia, and (2) the Arak.an svstem on 
the east, including .Vssam ami Burma, and continued to the oil-field.s of 
Sumatra, Java and Borneo. In both area.s the oil is as.sociated with 
tertiary strata. 

Panjab and United Provinces.— The districts from which oil has 
been reported are Shahpur. Jhelum, Bannu. Kohaf, Rawalpindi, Hazara 
and Kumaon. The output, however, is small, ranging between 1.0<)6 to 
2,000 gallons a year. In 1903 it amounted to 1,793 gallons, and in 19t)6 
stood at 671 gallons. 

Baluchistan . — The earlv effort.s made to develop the oil resources in Northern 
different parts of Baluchistan have been 'lescribed in the Dictionary. The India, 
most prominent of the.se are near Khotan in the Marri hills and Moghal 
Kot in the Shirani (.ountry. where springs examined in 1891 were fouinl 
to yield oil of a high quality. Holland says that the oil-spring in the 
neighbourhood of Moghal Kot afford.s a good illustration of the way in Mcgh.j Kn. 
which a country, well ejidowed with the conditions necessary for the 
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production of petroleum, may lose its resources bv destruction ot the 
natural reservoirs. " The iloylial Kot oil-bearing beds form a very open 
anticlinal fold, whose axis pitches to E.N.E., and if the dome possessed the 
necessary plastic, impervious envelope, the oil rising up from below would 
have become concentrated in tlu' porous beds which form the saddle, but 
for the fact that along this line the rocks are more easily eroded by surface 
water, and the anticline thus forms the gorge of a river by which the rocks 
have been opened to permit the waste of oil for an indefinite time” 
(Holland). 

[Cf. Holland. Min. Oil from Suliman Hills . also Oldham, Rept. on Oil Locality 
near Moghal Kot, in Rec. Geol. Snrv. Ind., 1891, xxiv. pt. 2, 83-97; De La 
Touche, Rept. on Oil Springs at Moghal Kot, in Rec. Geol. Sun'. Ind., 1892, xxv., 
pt. 4, 171-80; also Rept. Exprr. Boring at Sukkur, 1895. xxriii., pt. 2,56-8; 
Progress of Petrol. Operat. in Baluchistan, Gort. Puhheat. Simla, June 13, 1892.] 

Assam. — In 186.5 the springs in the Assam oil-fields were visited by 
Medlicott, who stated that, thoiuih the discharge was small, they were 
the most promising he had seen. In 1867 a Calcutta firm obtained per- 
mis.sion to pro.spect and struck a promising oil-spring at a depth of 118 feet 
near Makum, but nothing more was done till 1883, and very little develop- 
ment occurred in the lollowing sixteen years. These oil-fields were first 
systematically reported on bv Mallet (Mem. Geol. Sure. Ind., 1876. xii., 
3.56). and were asain e.xamincd bv Mr. R. A. Townsend, Superintendent 
Petroleum Work<, Baluchistan. According to Mallet, the oil-springs may 
he classified for commercial or leasing purposes into the following distncte 
— (!) those of the Tipam Hill, north of the Hihing : (2) those of the range 
between the Dilmig and Disang : (3) those of the Makum coal-field, south 
of the Dihiiig between the Dirai-k and Tirap rivers ; (4) those to the east 
of the Tirap. The chief locality is that of the Makum coal-field, the b^t 
wells being at Digboi. In 189!» the .Assam Oil Company was formed witb 
a nominal capital of £310,(X)(> (Holland, llev. Min. Prod. Ind., l.c. /5)- 
The result was that the output rose from 623,372 gallons in 
1,756,759 gallon.s in 1902 ; 2,585,920 gallons in 1904; and 2,i33,ll9 
gallons in 1905. _ , 

Holland observes that ‘‘ the belt of tertiary rocks extending from t e 
north-eastern corner of xAssam for about 180 miles south and west snows 
frequent sign.s of oil, nearly always in association with coal and sometimes 
associated with brine-springs and gas-jets. The series of earth-folds m 
which this corner of Assam occurs stretches southwards to Cacliar, w ere 
oil-springs are also known, through the little-known Lushai hub m ® 
Arakan. and in the same .svsteni of parallel folds occur the oil-fields ® ® 

■Arakan coast on one side of the A’oma, and those of the Irrawadd} 'U ej 
on the other.’’ [Cf. Befits, of Assam Oil Coy., Ltd., 1900-3.] , 

Burma. — Holland furnishes the following brief account of the 
Burma that arc actually worked at the present day. " The nios p 
ductive oil-fields of Burma are those on the pastern side of the " ^ 
A'oma, in the Iiraw.addv valley, forming a belt stretching from the * 
district, in which the well-known field of A'enangyaung 
Myingyan. in which Singu oe<-urs, acro.ss the Irrawaddy into Pakot 
Yenangyat is situated. Oil is, however, known further seiuth in * 
Thayetrnyo and Pronie, and further north in the ^at 

these areas have not so far been thoroughly prospected. ^^^jonie 

development which has recentlv taken place has been the direc 
of work in the three fields, Yenangyaung, Yenangyat, and 8ingu. 

874 



INDIAN I’RDDrCTIDN 


PETROLEUM 

Production 


“ Yenaugyaung, the best known and most developeil of the tields. still 
holds the lead as producer. The oil in this area has been worked by Native 
wells on both sides of the dome for well over one hundred years, and before 
1886 the annual yield was generally over two million gallons, but soon 
after systematic drilling was introduced in the central Kodaung tract in 
1887, the output gra<lually rose to over 10 million gallons in 1864. and last 
year, 190.3, reached a record of 56,920,662 gallons.” In 1901 the output 
of Yenaugyaung was 7.3,428.960 gallons, and in 1905, 85,618,749 gallons. 

“ Yenangvat yielded very small supplies of petroleum before 1891, 
when drilling was started bv the Burma Od Company. T’he I'xpansion 
was slow until 1894, when 324,086 gallons were produce<!, but rose rapidly 
to 6,036,088 gallons in 1898, to 22,665.518 in 1903.” It has since, however, 
dropped to about 18J million gallons a year. 

” Singu has suddenly come into prominence. Petroleum was first 
struck by the Burma Oil Company in this area on October 30. 1901, and 
arrangements were then made to provide tanks for its reception. Pro- 
duction did not consequently begin tdl 1902, when only 174,880 gallons 
were turned out, with the opening of the new wells, but the output jumpeil 
up to 5,617,381 gallons in 1903 ; 23.677.4.50 galloii.s in 1904 ; and 37,541 . 177 
gallons in 1905. The crude nil first obtained had a specific gravity of 
0‘8247 and flash-point under 40'’ h’., in con.scqnenre of which primary stills 
were erected on the field to remove the light naphthas before transport to 
the Rangoon refineries.” 

Besides the Upper Burma oil-fiehls, the islai'.ds off the Arakan coasts, 
noted for their mud volcanoes, have also been known for manv years to 
contain oil deposits of uncertain value. The chief operations have been 
carried on in the Eastern Barongo Island near Akyab and on Ratnri Island 
in the Kyaukph\-u dhstrict. During the past si.x years the avt‘rage output 
of the former area has been 42.926 gallons, wliilst in Kvaukphvu tlie nutinii 
in the same period has averaged about lOO.otiO gallons, with a distini-i 
tendency to decline,” but the output from tliesi' islands is now rapiill\' 
diminishing. 

The total production of oil in Burma in 19n5 amounted to 142,06:'), 8pi 
gallons. The output of the v.irious oil-fields was ;is iollnws .Vk\ab. 
53,455 gallons : Kyauk])livu. 60,647 ; Yeiiangvaung. Magwe. 8.5.618,719 : 
Singu, Mviiigyan. 37,541,177 : Veiiangvat, Pakokku. 18.7.59,818. 

\Cf. Frit'/ Xoetlinjr. Pdrol. ISluJ : I Hurnm 

<taz., ii.. pt. 1. 240-77: lOOl, n., pt. 2. ; M,i.\ aii.l Hcrthu 

Ferrari. Jiurma. 1900, 120; Nishut, Burma mvlrr Bnt. Unit <nri Before. ItMiI. 
i-, 392—5 ; R(pt. Rangoon ('hamhrr of lltOi, .72 ; 1902, OS ; liulust. 

in Burma, in Tim Empress, Aug. 1003, 1-8.] 

Properties and Uses. — For particulars reganiing the introduefion .and 
expansion of the demand for kerosene oil for illuminating purposes in India, 
the reader is referred to the particulars given under Oils fs(.p yi. 812). 
The following information on the composition and u.si's ot yietroinini is 
abstracted mainly from the account pnhlislicd by 5Ir. Ednionil D Neill 
(Devplnp. of Petrol. 1901 1. Cheinii'ally considered petroleiun is a 

liquid of varying coniposifion. The colour range.s from el.sar vaver. whit., 
through shades of yellow, amiier. and brown to hla< k. Its vis. Msity vane-- 
from great mobility to a thick tar-like ina'S. and its spoeifie gr.ivit'- Irma 
0-771 to 1-020. The refractive ind.'x and coefficient of expansion are high 
and the .specific heat is low, but both vary in oil Irfun diffi-rent yilaep.s. 
Oils from the same locality u.su ally resemble one another, but not always. 
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Crude petroleum is used to a very slight extent otherwise than as a 
fuel, a mi.vture for insecticides and for coarse lubrication. A quantity is 
also used in ga,s-making. For other purposes it must be refined, and this 
is efiected by distillation. The crude oil is made up of a number of pro- 
ducts of different boiling-points, some gaseou.s, some liquid, some solid. 
On boiling the oil and condensing the vapours, first the gaseous, then the 
liquid, and then the solid pass over, leaving a non-volatile residue. These 
distillates and the residue are themselves made up of a number of different 
bodies that may to a certain e.xtent he separated. The most valuable of 
these is the illuminating oil, known also as Kerosene, coal oil, burning 
naphtha and by various other names. The portions of the distillate 
boiling at lower temperatures than the illuminating oils are also of com- 
mercial value. Tliev are known as gasolenes, rhigolenes, ligroines, ben- 
zenes, petroleum spirits, etc. Their principal use is as solvents for fats, 
oils, varnishes, paints, and as fuel for gas engines, gas machines, ice- 
making machines, and other purpose.s. The higher boiling portions ol the 
distillate are employed chicflvas lubricants. vStill higher boiling portions 
that condense to solids and semi-solids are known as vaselines and 
paraffins. 

Simple distillation is not sufficient to prepare the above suhsta^, 
so that they (’an be .satisfactorih- used. They must bo purifi^. 
usually consists in distilling, washing with acid (mostly sulphuric), alkali 
(usually soda or ammonia), and water. Sometimes the distillates are 
sjirayed through air to roiiiove malodorous con.stitueiit,s. Some of the 
oils are bleaehcii cither by the .sun or bv chemical reagents, or they may 
bo filtered through charcoal or bone-black. In the rase of soliiw, re- 
cry.stallisatiou is ordinarily rc.sortcd to, i.e. the body, such as paraffin, u 
dis.solved in some of the low-boiling constituents, usually naphtha, an 
the solution cooled in ice and .salt. The paraffin thus crystallises out. 

[Anal, of Petrol., in Rec. Geol. Surv. Ind.. 1891. x.viv. pt. 4, 251 ; Engler Cto. 
Qnal. of Petrol, from Burma, 1894, .xxvii., pt. 2, 49-54: Hurst. Soav mO n?. 
1898,5^7; Thorpe, Uicl. clppA 1900, iii,. Ill -20.), . i, • 

Tests and Legislative Measures. — The tertii “ Flashing-point b 
technically employed to designate the temperature at which any samp e 
of petroleum or its products begins to give off sensible quantities o m 
flammable vapour. To prevent accidents it was enacted by the Ainencan 
Petroleum Act, and by the British Petroleum Act of 1871, that no petro eum 
oil should be used for burning in lamps which gave off inflammable vapoUB 
.at any temperature below KX)^ F. (38^ C.) when tested in an open cep 
described in the schedule of the Act. The increase in the consump mO o 
the article, however, between 1871 and 1877 necessitated the 
a system of testing less liable to vary. The question was referred a 
late Prof. Sir F. Abel, who proposed the use of a closed vesse 
heate<I in hot water, with a standard flashing-point of 73^ F., ju 

100° on the opeii-cup sy.stem. This proposal \vas eventually , ■ a 
the basis of the English Petroleum ,\ct of 1879. The law 
petroleum is tested in Imlia is Act XII. (1880), in which t e 
apparatus prescribed is an improved form of Abel’s. Several ot er 
cations, based on the special conditions attendant on the of the 

test in a warm climate, have also been incorporated in the , ^'"^-gthe 
Act. As changes of pressure influence the flash-point, a table so 
corrections to be applied for variations in barometric pressure 
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appended. Dangerous petroleum is defined as petroleum having a flash- 
point below 76° F., but a consignment guaranteed uniform is not to be 
considered dangerous if it has an average flash-point of 73 and no 
sample flashes below 70° F. 

Revenue. — In 1888 an import dut}' of half an anna a gallon was levied 
by the Government of India on petroleum, and in 1899-90 the revenue 
obtained amounted to Rs. 1,62,392. In 1894-5 this tax was doubh'd, as 
part of the means adopted to reduce the large deficit wliii-h then existed. 
The revenue from petroleum in that year Wiis Rs. 3.17,995. Since 1894 
the tax has remained at 1 anna per gallon, ami the revenue thus obtained 
during the five vears 1900-6 amounted to the following figures : - 19(K)-1, 
Rs. 49,29,432 ; 'l901-2, Rs. 53,0.5,104 ; 1902-3, Rs. .53,79 , .h 57 ; 1903-t, 
Rs. 43,99,912 ; 1904-5, Rs. 45,88.289 ; 1905-fi, Rs. 36,64,723 ( = £241.31 1). 

TRADE. - Internal. — The movements within India itself are iu.strnct i ve. 
Thus the total recorded Export.s of internal trade transactions bv 
rail and river in 1904—5 amounted to 4,366,522 cwt. ; in 1905-6. 4,458,511 
cwt. ; and in 1906-7, 6,194,699 cwt. Of that amount Bengal exporteil 
2,592,587 cwt.; Bombay port, 1,531,391 cwt.; Madras poi-ts, 983,133 
cwt. The chief tiipoirrixo provinces were Eastern Bengal and Assam, 

I, 294,710 cwt. ; Madras, 892.290 cwt. ; United Provinces, 851,335 cwt. : 
Bombay, 678,944, cwt. ; Calcutta, 612,135 cwt. : Central Proxfinces and 
Berar, 587,547 cxvt. The total coastwise transactions may be repri'sentod 
by the following quotations : — I.mpori.s, 1901-2. 17.187.223 gallons, valued 
at Rs. 70,97,587 ; in 1903-4, 40.4G9.364 gallons, valued at Rs. 1.62.72.273 ; 
and in 1906-7, 66,065.365 gallons, valued at Rs. 2,4i».54.01 1. Of E.xport.s. 
Burma supplied in 1906-7, 58,572.648 gallons, and Bengal, 1.231.537 
gallons. Of that supply Bengal took 33.074,834 galloms ; Bombax". 
9,226,720 gallons; 8iii*d, 2,428.796 gallons: and Madras, 8,896.029 
gallons. But in addition to Indian petroleum, foreign oil is carried along 
the coast. In 1901-2 this came to 6,069,534 gallons, and hv 1906-7 had 
decreased to 2,3u4,(j32 gallons, the major portion beiiig from Bomha\- to 
Madras, Kathiawar and t.ioa. 

The Traiis-fi’ontier export trade in petroleum shows in recent vcais 
a steady increase. In 1904-5 the figures were 160,559 cwt., valued ai 
Rs. 10. 65,. 506 : 190.5-6, 180,718 ewt., valued at Rs. 11.15,212; 190i; -7, 
178,533 cwt., valued at lU. 1 1.81,921. The largest iiuantities goto Nepal, 
viz., in 1906-7, 100,938 cwt., u hile eonsiilerable')uantitie.s are also eijuveved 
to the Shan States and K.ashmir. The imports during the .same period are 
unimportant, amounting in 1906-7 to only 66 cwt. 

External i Foreign) Exports. — The foreign Export trade m petroleum 
has sprung into eminence within the last two or three years. The 
following are the exports of kerosene and paraffin wax for the period 
19(X)-7 : — 190U-1, 258,752 gallons kerosene, valued at R.s. 1,29,376, and 
37,943 cwt. wax, valued at Rs. 7,94,-551 ; 1901-2, 16 gallons kerosene, 
valued at Rs. 8, and 54,097 cwt. wax, valued at Rs. 9.45,413 ; 1902 3, 
2,085 gallons kerosene, valued at Rs. 1,0.50, and 56,464 cxvt. wax, valued at 
Rs. 10,43,149 ; 1903—4, 913.908 gallons kerosene, valued at R~. 4.27.692, 
and 43,694 cwt. wax, valued at Rs. 8,13.128 ; 1904-5, l,07t),I39 gallons 
kerosene, valued at Rs. 19,99,413, and 54,707 cwt. wax, valueil at Rs. 

II, 13,777; 1905-6, 1,766,566 galloms kerosene, valued at Rs. 8,8.3,151, 
and 56,795 cwt. wax, valued at Rs. 11.58.391 : and in lfK)()-7, 2 t. 68 t 
gallons kerosene, valued at Rs. 10,928, and 6tf,2tt8 cwt. wax, valued at 
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Rs. 12,42,601. Exports of mineral oils, other than kerosene, amounted 
in 1904—5 to 164,2.53 gallons ; 1905-6, 12,962 gallons : and 1906-7, 881,452 
gallon.s. India also re-exports large quantities, amounting in 1904-5 to 
2.097.472 gallons; 190,5-6, 1,161.012 gallons; and in 1906-7, 486,676 
gallons. 

Imports. — The Import.s of mineral oils are large and important. Accord- 
ing to Holland, duringthe years 1897-1903 they averaged nearly 85J million 
gallons, valued at £2,314.801. Of the two great producing countries, 
Rus^ia and the L'nited States, which <luring the years in question supplied 
hetweeii them about 93-.5 per cent, ot the imported foreign oil, Russia has 
been graduallv increasing its predominance over the t^tates. "In 1897-8 
Russia contribiitisl .58-I per cent, of the inqiorts and the States 29'7, but 
in 1901-2 tin* former liad secured 8.5'5 an<l the latter only 9-5 per cent, of 
the Indian cu-,tom. tlioiigli a sliolit reversal oi-curred in 1902-3 ” (Holland). 
In the Imjieridl dazilinr of litiha (iii., 139) later particulars are given. 
Of the imports, it is saiil of the foreign oil that “about 75 per cent., 
amounting to (>4 niillion gallons a ve.ar, comes from Russia, and 19 per 
cent, from the Lniited St.atcs, while large quantities are now being obtained 
from tin.- jiroductive fudds in the Dutch East Indies.” 

In the Rpcieic of the Trade of India (1905-6, 15-6) the total value of all 
mineral oils imported m tliat vear into India is stated to have been Es. 
222-9 lakhs, or .''12 per cent, less th.-ui in 1904—5. Of this total, Es. 178-3 
lakhs, or just 80 per cent., had ri'lerence to kerosene. During the years 
1900-6 the imp()rt.s ol kenj^eiie (nnnttini/ last three figures) are quoted 
as follows: — 190<)-1, 72.602 gallons, valueil at Rs. 3,10,34; 1901-2, 

91,467 g.-xlloiis, valued at Rs. .3,51,57 : 1902-3, 81,451 gallons, valued at 

Rs. 3.14,61 ; 1903-4, 71,559 gallons, valued at Rs. 3,07,58; 190W, 

76,190 gallons, valued at Jfs. 2,97,56 ; 1905-6, 50,949 gallons, valued at 

Rs. 1.78,32. Duriiitr the same ]>oriod, it is interesting to note that the 
exports from Burma (omitting last three figures) rose from 8,269 gallon, 
valued at Rs. 33,53, in 1900-1 to 47,160 gallo.i-. valued at Rs. 1,62,34, 
in 1905-6, and that while in 1905-6 the imports of foreign kerosene 
declined by 33 per cent, in quantify and 40 per cent, in value on t e 
imports ot the previous year, tlie exports from Burma to India are 
stated to have increased by 10 per cent, in both respects. 

Analysing the figures of supply, we learn that Russia gave 
(omitting last three figures) in 1901-2, 84.478 galloii.s, and in 
7,617 gallons ; the Lmited States, 5,768 and 22,332 ; the Straits oe e 
merits, 1,023 and 10,391; and Sumatra, nil and 5,401 , fj-! 

parallel to these records, it mav be here added that Burma supplied In 
ill 1901-2 with 13.463 gallon.s,' and in 1905-6 with 47,160 gallons. “ 
also stated that “ (-ase oil ” is giving place to “ bulk oil ” importation, M 
that “ more than half of tlie above decline in total imports is to ^ ■ 
to the falling off of 114 million gallons in arrivals ot case oil ^9™ . 
alone, this being due to the destruction and anarchy that prevaile m 
Russian oil region.” ooKJi of 

Prices. — the following average prices in Calcutta, during luO 
various classes of kerosene are quote<l in the Renew (l.c. 16) ?^i0-6' 

Chester, per ra.se, Rs. 4-2-9 : Russian, Rising Sun, per case, Rs- 7 _ 

Anchor, per case, Rs. 3-6-8 ; Ram, per case, 3-9-7 ; Burma, 'Victona, 8 
2 tins. Rs. 2-11-5; Cold Mohar, per 2 tins. Rs. 2-14-6 : Borneo.^ 

])fr 2 tins. Rs. 2-11-9 ; Sumatra, Silver Light, per 2 fins, Rs 
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Sumatra, Silver Liijht, per case, Rs. The prices ot American 

Chester Oil, the standard illuminant, are shown to have been verv steady 
tor the last ten vears. In 189(1 7 the av<-rafie prii e per case \\ as Rs. 4 -d- .'5, 
and in 1905 6, Rs. 4-2-9. 

PEUCEDANUM GRAVEOLENS, IU’„th. ; ¥1. Br. Ind. ii., 
709; Cooke. FI. Pres. Bmuh., 19(i-5, i., 57i) ; Diithic. FI. V 
Plain, 19U.‘5, ; Plain, Bnmj. Plants, lOO:^. i.. H-M); rMnKLLii Kn.K. I'lip 

Dill or 8o\\a, son'd, snlphn, halantslinp. .sttnipnit. (S.i!i>k.) misrri/d. 

satapifshpa. 

A lierl) fnuiul thrcuirlinut trnpi«*ai and -siih-lmpn-al India, and 

4-uIti\ated for usd us ai and t«»r its Hssi:nti.\i. On. 'I'lu* fruit vit'lds 

on distillation \\ ith UMter to 4 par c-onl . of an D'>s»‘iif lal oil, u luoli ha> uoil-Unow n 
MEDiriXAL propDrties and is uls«> oinployod lor f>prfinnin<j: soap. I'otli find and 
leaves are useil to impart a Haxtmr to eurries. \('f. Tht Homr Mu/iu'<rript 
(Hoernle, traiisl.), lS'JIJ -7, 170, Hharnutnuf. hfl. n., 1 2S 0 . ni , a[*jt . la'.l; 
Woodrow, (kird. in Ind., lOOlJ, 344 j 

PHASEOLUS, IJiiti. : FI. Hr. I ml., ii., LkMj I ; Cooke, FI. Pri','!. 
Bomb., 1902, .')74 -9 ; Dutluc, FI. F jijmr ( lami. Plain, 190.”>, 22.4 7 ; Brain, 
Bern/. Plants, lOO.'l, i.. 385-8; IjKor.Mi.Nos.t;. A ynuiiis of rwiniin; ])!ants, 
usually herha<'eous. of which some 15 .species are indiirenoiis to India. 

P. aconitlfolius, Jacq. ; Duthie and I’uller. F'mhl ami (iarJen ('rop.^, 
1882, i., 41-2. t. XI, The Aconite-leaved Kidney Bean, woth (math), hhrinqfja. 
bnnmwhjn Ihm. hir munq. matti-kabn. tiilka-p>/n. kuiicdma- prmihi. inadkt. 
etc. A perennial or anuu.il herb, found throughout India fnjin thi> Hinialava 
to Ceylon, ascending the hills to l.tMK.) feet in altitude, esjici-ially in the 
north-west. 

Generally cultivated in tin' plains as a hot-weatlu'r clop (.fimi'-.Iulc) 
and ri'apeil ui autumn (I/ci/i/, (.Ictobet-Noveinber), and ,s]m.i iallv suited to 
drv. licht saiidv soils and for grceii-inanunng (Watt. Pest.i ami Blnihts of 
the Tea Plant, 1898. 175, 177). fii some localities it is uu imporrant cioji. as 
in the l.'nitod I’roviiices. where in 19((l-5. toc'i-thcr with ard ( /'. Mamja. 
Finn.), ninmji P. laidiata.s. Linn.).-,\w\ lolmi (I hjna oi cupied 

an area of f.O()2.783 acres ; and in Bomhav (im hiding .Smdi, where it aloni* 
oc( iqiicd in H)(t5-(i, 299.7(11 acre,. (If tin- Ciiitcd ihovnne-, Duthi" and 
Fuller state that ir grows on the woi-'t land that ( ,ui be mad.c to bc.ir a i lop. 
It is sometimes sow n alone, but inoie otten in niillet liehls. csjieeiaiiv ol the 
spiked or biilru.sh millet [In'ura). Its cultivation is verv hapliazani. I'wo 
or three jiloughiiigs are hehl suffii-ieiit, aiel the S(.ed is sown broadcast at 
the rate ot 4 seers to the acre. The highest oiitrurii which could be taken 
as an average is 8 mauiids to the acre with rather Ic'S than doidde that 
ainoimr of fodder. Of Bombay, ilollison (Texthaak Iml. .Iqri.. ]9((l, iii., 
85 (j) stares that this pulse is fourth in importance, and is grown to a 
considerable extent in all districts except the Koukan. It is rat'-lv sown 
aloue, and is a comimnL subordinate i roji with bdira. Tiie best outriirn is 
obtained on the deep alluvium samL or sandy loams o! Ahm.id.i,b,i.d and 
Kaira. Heavv rain is liarmful. and ir i.s nio'r siieeesstul!'- grown with a 
well-distributed rainfall of about .3(1 im hes. It rpieus aft. r th.‘ b,iira 
and is reaped in Xuveniber-De< ember. A fair vield i', .oi .tver, Lge 
may be 12d lb. pulse p.-r acre from a s,.,-d-r.ift> of 11 lb. with tie- value of 
the pulse at 4<) to 15 lb. per rupi'c. 

The beans are Used to a eoiisidi'rabh- e.xteur in leii.an p.irls oi iniha, 
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especially in Bombay, as a Vegetable. The pulse is split and catenas 
ddl, also cooked in various ways. It is considered a useful MEDiasiL 
diet in cases of flatulence, and as a food in fever. The whole plant is 
a valuable Fodder and is frequently grown, either alone or mixed with 
some millet, for this purpose exclii.^-ively. \Cf. Church, Food-Grains of 
Ind., 1886, 152 ; Leather, Agri. Ledg., 190.'?, No. 7, 152, 156, 181.] 

P. lunatus, Linn. ; Kew .!/)(.<. Guide. l'J07, 68. Lima or Baffin 
Bean, kursumhulle-pullie, bunbur-biifti , tik-hit-zim, kcrow-simbi, kataridahm 
mah, udadgaweh, pegyi, etc. A tall biennial, with long scimitar-shaped 
pods and large seeils ol variable colour. According to De Candolle, this 
is a native of Brazil. In India it is very generally cultivated, especially 
in Assam, Burma, Bengal, the United Provinces, the Panjab, etc. 

According to Firminger (Man. Oard. Ind. (eJ. Cameron), 180), the seed should 
be sown in the plains during October (or just when the rains are over) and in rows 
about 4 inches apart ; on the hills the sowing season is from March to June. 
The ripe seeds of the best kinds are pure ivory-wliite, and, when cooked in s 
similar way to haricot or broad beans, are used as a Veget.vble and said to have 
the flavour of roasteil chestnuts. Dutluo says the j'oung pods are sliced and 
cooked like Frencli beans. 

Interest has recently been aroused in this bean owing to the poisonous pro- 
perties which the species sometimes exhibits. report was issued by Dunstan 
on its chemical composition (Proc. Itoy. Hoc,. 1110.'!, 72, 285; also Agri. Ledg-, 
1905, No. 2). The first specimens examined came from Mauritius, where the 
plant is raised in a practically wild .state and used as a green manure. Chemical 
examination showed tlio presence of a cyanogenetic glucoside (phaseolunatin) 
and an enzyme. Wlien these two were hrouglit into intimate contact, the 
glucoside was decomposed by the enzyme, yielding, amongst other substmeoa 
about 0'04 to 0'09 per cent, by weight of pnis.sie acid, tlio largest quantity be;^ 
found in seeds with dark, purple-coloured testa, and the smallest in se^ w 
almost white testa. In partially or wholly cultivated forms, the * 

pink with a few purph.sh spot.s, pale cream-coloured or even white. 
states that these are undoubtedly Ic.ss poisonous than the almost wild tjye 
in Mauritius. Mlule the Mauritius beans were being investigated 
imported into England from India quantitie.s of beans described as Rango 
Burma or Paigya beans, which were intended to be used in preparing food-s 
for cattle. Plants were grown from some of them, and identilled as P. ■ 

[C/. Bull. Imp. Inst., 1903, i., 10, 115]. .Subsequently authentic samples of 
beans were procured from Pakokku tlistrict. Burma, and these were loun 
contain 0'009 per cent, of prussic aciil, a quantity quite sutlicient to render 
undesirable for consumption, at any rate in the raw state, {nrni! 

by advising the cultivators of this particular bean to grow perfectly vvhi p 
rather than coloured varieties. Leather (Agri. Journ. Ind., 1900, i., pt- ‘d-. “ ] 
in a paper on Cyanogenesis in Plants, alludes to the poisonous proper 
have obtained prussic acid,” he says, ” from Kangooii beans ( j^gin 
lunatuM) and i*df (UoUvhifM tahtuh) by simply allowing the cra.shedsee s o 
in cold water for a few hours” (see p. 797). More recently, Dunstan an ^ 
(Journ. Board Agri., 1908, xiv., 722-31) have given additional jjg that 

reviewed the results obtained by otlier inv estig.itors. Tliey then cone 
it is undesirable that any further definite advice slioulil be given to m ^ 
the use of Rangoon beans, since in spite of tlie fact that both the re g^.jdeiic® 
v-arieties have now been shown to yield prussic acid, there is at jj thes® 

that this is formed in quantity surtioient to be injurious, and al ° ^ case* 
beans have been used as a feeding stuff now fur some years, no pom 
have been traced to them so far as is known. At the same time, 
yield prussic acid in varying quantity, it is clearly not permissible t o r 
them for use as a feeding material. .-Vll that can fairly be done a j 

is to place the facts on record.” [C/. Church, Food-drains of Ind., ’ 

P. Mung^o, Linn., Mant., 101 ; ITain, in Journ. «jr. 

l.xvi., 123 ; var. Roxburghii, Prain, Hi-ng. Plants, i., 387; P- ^ iii’ank^ 
radiatus, FI. Br. Ind., li., 203 (in part] ; Dutliie and Fuller, Field a 
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i., t. X. TIi(' urud (or ufd), dord, iti'cnrdt-hnhii , fiitish- 

kuldi, rtunra, udnl, tidfid. p(iU-hati-{nfrf\ nntta-nmhi^ hd.'iani. rtr. ThiM'r 
has been sunu‘ ('oulusion iruardmu ilu* uoiuriu l.itun' ot /*. Miftn/o .uid 
; the specit's wliu'h iollo\N s — /*, rtniiafus, iIium luetic lo Ui)\!nii';^h ha\ ni^ 
traiispoMMl tlu‘ oi’ijiuuil Lunieaii n«uue'<. /*, Mtntf/o, Ijuni.. is the present 
plant, udul or urd ; while /'. rfunfiitts, is the plant htmun in the 

vernacular as tnunij. I'lnn'e are two vaiietn*'^ ot one with l.ir^e blaek v.irutu-. 

seeils, the other with smaller i*r«*eni'^h see«L, ainl thc'^e corie'^pond vei\' 
possibly with /*. M tmijih projier ami tin* varietv IkOj-fm rtjh U. 

Are^. — I'rd is the most hi^hlv pii/ejl ol the pulse'^ oj this Lienn^, ami is u.:. 

I largely ciiltivatiMl in India, sometimes even m L:reeu munniiny (si‘e p. 

L niortunatelv the ( rop are.i is not unitormlv ami lontimnnmlv recoided, 

^ so that only isolated (piotation> »-aii be cited. In liomba\' (iri<lndmu 

: Sind) it occu])ied in PJOo (1. aMt^". Imt it v\onhl ap]>eai that either 

I the \vriin<; scu'ufitic liiimc-; huvc Ihtii ummI in tlic nil jiutilu nl 

; Boinliiiy (iiud m ilolli'Kin's TcxOxtok I n’t. . B/i i .) lor t lii'i iiin 1 t ho uoxt 

, or thiit th(‘ luiiiu's niaij. iiiid iclfl hnic tin- o|)|)o.;it(‘ ■.iomiiratioiis in 

I Boiubav to those provident in till' ro>r ol India. In the I’iuijiUi in lUOl .h 

and /ii«s/( tooother occupied t td.-'inT <n ic.'.iinilin IhOli 7. iu res. 

According to Duthie and Fuller, uihd !>. crown eoininonlv as a .siihordi- 'iitoI 
lUte crop with millet or cotton, hut iiioie olteii hv itself. Sowing take-. ' '“tiv.it,. i. 

1 place at the commeueeineut id the rain-, iticl the < loji rijieii-. one varieti' 

in August and Septeinhcr. another in Oetoher iiinl Noveinher. When 
! grown alone it is .sown hroadea't at the rate ot ■! to d seers jier ai re 

j It prefers the heavier i hisses of muI. and is tlnis unlike iihiiki. which '.ni-. 

’ prefers lighter soil. Iu this re.-iieit. it will he 'een. Mollisoti holds a 

■ slightly different opinion, siine he helnwes that both heans ))refer heasy 

j soils. Its average outturn w hen grown alone is ;iliout .7 iiiiuinds gram pei \... i. 

j acre with three times this weichr ot straw. In Boinhav. .Mollison states 

; that udul is grown geuerallv siihonlnnite to y'/d/ (Sin'<//i init i-iilfjiirf) or 

other cereals. It is a verv important i rop in the lihn k soils oi Kluindcsh, lu,. i r..| . 
and IS grown tairly e.xteiisivelv in Nasik. Satara. Behjamn. 'rh.ina. and 
’ Ahmaihdiad. Of the total ,uea diirinc I'.Mi.'i-ii. Kliande.h had lm).>7il; 

I Batata -'kkh7d ; Xasik -ll.lfdu; and Bcla.iuin I m res 1 In* total /nhi 
I crop came to tl.BOl) acre-, ol w hn li l.lB'i a(ri-.were in K.in.tra and 7.'il 

{ acres in Kolaha. It is raised ino'tlv .is a rain i lop. suhoidniate to yadr, 

hut to ii small e.xteni alone in tin* IJmitj ^e.i^on, ,ind .iver a eonsideialde 
area in the ruhi. i liietlv as a second crop alter nee. 

! Uses. — The green pods are eaten a- a v.*gi*t,ihle anil the ripe grain is Food. 

; the most esteemed of all jiulses in flidia. It is lioiled and eaten whole oi 

j after being split, in the form of dd/. Fan lied atnl ground to flour it is i ...j, 

made into halls with spiee. or is eaten in the form of a sort of porridge oi e,,rrii. 
baked into bread — it is the i liiet < onstiriieiit ol the waler hi'i nit know n in i e n 
fiomhav as jj/ijiad. In the P.injab ir is ii'ed iu tin- form of two preiiarations 
( known as hnri and srpu. Both are pn-pared hv soaking the seed tor a i ounle 

I ays in .slightlv warm w.iter. then i insfnng to a pul]i. diwing ,ii.d nn.xirig 

j with i//o or liiittenmlk. Both the gt.nn ,ind the sti.uv ate valuable .is horse Fodder. 

I aiid'e.ittle Fooii. M r.un 1 N \Li.Y '^his pulse is highl' xatned ii\ tin* Hindus n. 

I [f'f. Sen. }{( i>t. A'/r-i, X/it. Darca, ts : rjci, \s\k\, 

I so. Thf U'Uii r Mu,, u-<-r' j.t « . truu'l. 7. 1''7 ; Ih^*. iinz . 

i^ice, ^jnz.. 1 '''C, ].. I . firi"’!. ^ 'tit n- ('n-f'- n- ItNc/rv 

m A'irl.' L^d'j., I'MCy x-, 127 :ii : Lc-itJe-r. Ad>'*- /-• G'- J‘*'*-*- !■'>-. !-“>m 

!s2 ; Jiin-t, /.♦.‘f VI dah.'t L' Ant/^j . etc., ii,. 24S.j 

S''! r)(j 
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P. padiatus, Linn., Sp. PL, 1753, 725; Prain, in /oMtn. As. Soc. 
Beng., 1898, Ixvi., 422 ; P. Mungo, FI. Br. Ind., ii., 203 (in part) ; Duthie 
and Fuller, Lc. 37-8, t. i.x. Dreeii Gram, mung, mag, pmara, 
kheruga, hulat, ghora miiga. chhinn, pucha-payaru, wiUhulu, etc. This 
pulse i.s a native of India and is met with both wild and cultivated 
throughout the plains, ascending to O.OOO feet in the outer ranges of the 
North-West Himalaya. There are three varieties, characterised by having 
green, yellow and black seeds. The confusion in nomenclature has 
alreadv been explained under /’. Mungo. 

Area. — Miing is cultivated all over the Peninsula, though no estimate 
can be given of the total production. In Bombay, where it is returned 
separately {Season and Crop Reports), it is the fifth pulse in value, 
and occupied in 190.5 -(>, 189,942 acres, and in Sind 32,690 acres. 

The most important centres aiv Dharwar, Ahmadnagar, Khandesh 
and Bijapur. In Berar it woidd appear there were in 1904-5, 29,306 
acre.s under it. The method of cultivation is essentially the same as 
for urd. Duthie and Kidler state that it is almost invariably a 

subordinate crop in tiehls of millet or cotton. It is, therefore, a 

kharif crop, .sown at the comnienceraeut of the rains and reaped in 

October. Cultivation i.s the same as for cotton or millet. If sown alone, 
the seed-rate is about 12 seers to the aiue. It is reaped about a fortnight 
before the millet cro)). and threshed out by bullocks in the usual way. 

Its chief cultivation is the kharif, but in Dharwar, Kolaba and 
Kanara it is grown in the rahi season as a second crop after rice. It 
is then sown alone, .subordinate to jndr and other cereals. It does 
best on good, deej) soil of fairlv den.se consistency, and with a ttell- 
di.itributod rainfall of .30 to 35 iiiche.s. When grown after rice m 
the rahi .season, cultivation is the same as for vdl {Itolirhos Labia ), 
thoughthe seed-rate is rather less ( 15 to 20 lb. per acre) and the preparatort 
tillage more careful. In the Deccan thus pulse is sometimes sown alone 
in the kharif season as a catch crop before sugar-cane and other irrigate 
crops, which are planted in the rahi season (Mollison), The preparations 
made from mung are the same as those described for urd. 

[C/. Sen, Eep(. Agri. Stat. Dacca, 1889, 48 ; Basu, Agri. Lohardaga, 1 »^, 
i., 68; Banerjei, Agri. Cuttack, 1893, 79; Rice, Mysore Gaz., 

Dutt, Mat. Med. Hind., 1900, 149-51 ; Leather, Agri. Ledg., 1901, -Vo. t ’ 
1903, No. 7, 152, 155, 183 ; Basu, Cult, of Pulse Crops in Assam, Agn. n y. 
1903, No. 5, 131-2.] 
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PHCENIX, Linn. : FI. Br. hid., vi., 424-8 ; Gamble, Man. Inl 
Timhs.. 1902, 7.30-2 ; Prain, Beng. Plants, 1903, ii., 1095-6; Bran is, 
Trees, 1906, 644-6 ; P.vlmk.i:. A genus of palms which comprises so 
.seven or eight species, all of which vield more or less edible fruits an 
important from an economic yioint of view. 

P. dactylifepa, Linn. The Edible Date : tree = kha]ur, 
knrtnah, paid chirdt, tar, perita, sironpaltvon. etc. : liuit = khurnia, c ^ 
kukgdn, pind, chirtci, pirikha, tamara, perich-chankay. 
si/ulhi. seindi, sendri are names for this tree that denote its origin 0 
A tall tree, often 100 to 120 feet, producing, ivhen young, o s 
suckers ” at the ba.se of the stem. According to De fro® 

exi.sted from prehistoric times in the warni-drv zone which erfe 
Senegal to the Indus ba.siii, principally between the parallels 0 * 
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CULTIVATION .- — In India it is cultivated and self-sown in Sind 
and the Southern Panjab, particularly near Multan, Muzafiargarh, the 
Sind tSagar Doab, and in the Trans-Indus territory. Near Dera Ghazi 
Khan the trees are numerous, on a .strip of country 10 to 12 miles long 
from north to south. A few are planted in the Eastern Panjdh. at Saharan- 
piir, in the Gauges Doab, and in Handelkhanil. It is also grown in the 
Deccan and Gujarat. In recent years, through Government agencv, 
plantations have been started in various places, c.ij. in Sind. The chief 
difficulty ill cultivating the tree is to secure the exact climatic conditions 
iiecessarv for success. [L'f. Slv, Exper. m Cult, of Diiti's. in Ai/rl. Journ. 

1ml., 1906, i., pt. iii., 256-7.] 

Climate . — Fletcher [A<jri. Ledtj.. 190(1. No. 1) gives a full account Climate, 
of the conditions under which successful cultiv.ition is carrieil on in other 
countries. The relative low hiimiditv ami rainfall in tvpical date-grov, imjr 
regions is a marked feature. Rain at the time ot flowering spoils the pollen, 
and during the ripening season causes Icrnicntatioii of the fruit. The 
former, in all regions of successful production. i.s March to May, and 
the latter, August to November. Where the best date.s are produced, 
more than half the total yearly rainfall occurs between November and lumui. 
March, thus before flowering commences. On an average, rainfall during 
the flowering and fruiting season should not exceed 5 inches. 

In adilition to this amount of rainfall, irrigation is ab.«olutely essential, irrig.-iUon. 
for if there be sufficient rainfall to dispense with irrigation, it will be too 
great to allow the flowers to pollinate and the fruit to set fully and ripen 
well. The requirements as to temperature are peculiar. In a dormant Temi'friture. 
condition, it can withstand temperature as low as 20' F.. but an extremely 
high temperature is necessary to enable it to ripen its fruit. Neither 
flowers nor fruits are formed unless the mean temperature rises above- 
6-t’5° F., and for the best and latest varieties {e.tj. the Deglet Noor. Ayata. luees. 

Algeria) the mean temperature for the fruiting season (May to October) 
should be above 81'^ F., and for one month at least above 94" F. 

Soils . — The physical character of the soil. sand, loam or heavy clay Soils, 
appears to have little influence on growth and productivity, i-.xcejit that 
perhaps on light loam and sandy soils it comes to maturitv ami flowers 
and fruits earlier than on heaxy .soils. It is also peculiar in its indifferem c 
to the quantity of alkali in tin- soil. Invc.stigation.s on the soil of Afk^h. 
.Algerian palin-beariiig tracts have shown that though it can grow in soils 
with 3 to 4 per cent, their weight of alkali, it does not fruit unless the root.s 
reach a stratum where the alkali is below 1 per cent., and doc.s not yield 
abuudantlv unle.ss there are layers with less than 0'6 per cent. {Cf. Swingle, 

Date Palm and Its Util, in S.Tf'. States. Bureau PI. Indusf.. U.S. Dept. 

Agri. Bull., 1904, No. 53.] The alkali in question consist.s of i hlorjde.> 
and sulphates of sodium and magnesium. 

Propagation . — Propagation may take place by .seeds or offshoots, propaga- 
The latter method is the best, for if seeds are sown, half the seedlings tuns tion. 
out male.s, and, moreover, female seedlings sekloiu prodm e fruit equal to 
that of the stock. The offshoot.- are borne at the Via-c oi the .-tem of 
trees from 6 to 16 year.s old. These are removed from the ji.irent vheii 
from 3 to 6 vears okl. The large leaves are cut awav.le.iving onlv the root- 
less stump of the ofE-shoot, with its bud protected by leaf-stalk and vouug 
leaves. For India. April to September is probably the be-t time for re- Season 
nioval of the suckers. They should be planted out in row.- 2-j leet apart 
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with similar intervals between tlie rows, floles 3 feet deep and 
broail are made. Half of the t'-\< avated earth is mixed with its own 
volume of fann-vanl inaiiure, with 4 to 5 lb. of oil-eake, and filled in, the 
offshoot beiiiLT set in the eeiitre of the hole. Care should be taken not to 
cover the l eutral hud and voinm leases with earth. These should be 
retained a tew inches above the lc\'el ot the eround, and a circular 
french, a foot in widtli. diur round tor iirieation. Transplanted shoots 
should Ijc watcrcil evcrv dav flic first nioiifh. twice a week the second 
mouth, and then I'verv inoiitli tor ;i veai. For the tirst year, also, they 
should lie proti'i ted Iroiii Xovi-mber to ilareli bv wrapping them in 
straw or niatriug. 

Watering. — .Vfter pl.uitine out the ofl'-.hoot. its chief requirements are 
irrigation ami pollination. No eeiuual rule can he given with regard to 
the amount of water leipiired. 7'liis dejnuids on local conditions ; and 
further, the [),iim needs nioic walcr dm iug i I'rtain seasons of the year than 
othcis. ( teiier.tilv. at the time ol tioucrine ( Fehruary-Mai’ch) little or 
no watiT should he mven : lioin nil tin- fruit ripens (Septeniher). 

water should he ejveii lil>ciallv. 

Aiaturity. —Tire ;i.ee at wlinh )ialins eoiniiieiiie to flower varies with 
the chaiaefer of i-iimate and sod. and the amount of water given. Eight 
years ti'oiii lire date ol vowing niav In' stafisl as tlm age at which appreciable 
quantirii'v ot tiuir hi-gin to tie piodnei'il. Tin* male iutlorescpuce consists 
of a vtouf stalk with a large nmntier of slender branches to which the 
flowers are attailied. the whole l•nl■lose(l in a sheafli, whii'h i.s at first closed 
tiuf later split' open. The inlloreseeni'e is I’lit from the tree geneianv 
itiiniediarelv hetore hni sonii'tinies alter the splitting ol tile sheath. One 
or two ot the slender luam ties hear .siillii lent pollen lor a whole fentae 
infloreseeiii i' ; and as a inah’ inllore.sct'nci' hears over IW branches, one 
siiliiees to poltinati’ .'lO or IIM) female inlloreseimces. according as one or 
two firanciic's are used for eaeli. The teinab' inflorescences are also borne 
witliin sheaths, at tirst closed, later open. When they open, one 
hraiiches ot the male iiiHoreseiuiei' are inserted among its branches. A on 
rrnitm,r sp.,..on. three months after pollination, two of the three fruits produced D.^ ear 
fertilisefl tlower tall off. leaving oiilv mu- to ripeii. At this tune 
beginiiiiiu of June) .some of the elii.sters of fruit should be remotec o 
the tree to increase the siipplv of food to the remaimler. About 1 ^ - 

clusters are u.sually allowed to reuuiiu. The period of ripening vanes 
troll! .fiuie to October, acconling to varietv anil locality. 

USES. — Tiie tree yields a ( 1 cm (hiikm chil), u.scd MEMciswnLY in the 
(n th.iC priisiiicf, mats, fan-<, baskets and ropes are made from the ^'aaotruJ, 
as b/i>/tr>}, pattrii, klotfthah. U'oodrow {Xotes on Jonnt. from ^ , ..opcl as 

in Rtc. Hot Sitrr. Jnd., i., 1)1) states tii.it a species ef g/icetii. 

/• rafkUMta. Hook . f ) ^rmvs nn tlie Western ( ihats, i'oona, kmaTO "cv ^ petioles 
anfi is the smiret* «»f tin* .su-f<dled datc-iiuitting made in the distru t. njateniii 
{rhhart} rnakt* exeelient lidd Avalking-Htieks. and split np thine 

for crates anti basket*.-. Tiie fibrous netv^ttrk which fnrms ^ ^ 
of tile petioles, caiit-d kabdL kha^urkti hokla or khtijur inunp i^^ '^ab the 

for ox<'n. find tiie fibre separ.xted from it for (t^rdaL'^e. In tiic aiij 
of friht stalks, bahurn. is ma<le into iiroomr*. f/i/a-WtUer. 

PVo/u the fro*.}! spathc-, {<*aiie<l Utrti) i.s obtaiTic<l i*y ilistiliatwn but 

.-'trono but aSreeabJe perfutue, wliieli is highly valued by ^hefood; 

d"f r. not seem to be prepared in Imha. I iie <iute tonus a iar^ P 
suppiy of rite countries wla-re it plentifully. Even in the ^ ^ 

it is lart^tdy utilised. In Multan tlie liard aiul unripe date ra ^ ^ 
'vhen jt turns yellow, tlokd ; when one side ijecumeri suit, detny ♦ 
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ptfifl. Pin'l dates may Ite rip»'noti ou tlit‘ tree, ran dt pind^ in* ripent'd after a, loiter- 
ing, pmd litni. Oates wiiieh lia\ e sitritelled on tlie tree tire knnun as kiik- or guaitn... 
k-iikan. In Hind the fruit, when ripe, is ilesionated kdiunnn. and l■ht|u•rtrnr vvlien 
pluoked liefore ripe, Tn lluzaffargarh tlie innst esteeined kind is etilled rhirni 
This is split down the middle and drieti in the sun. The seeond liest is ealled 
pind, and is eaten as it eonies from tiie tree. Tlie le.ist esteemed, hiipri. is 
hoiled in oil and w.iter. Tlie teriinnal Imneh or heart of \oung le.i\ es (pi'irhi) 
is preserved when a tree is eiit down, ninl eaten as a vegetahio and made 
into eurrv. T.ike /*. si/tres/ja's. this api'eies .ilso vields a saeeiiarine jiiiec. from 
whieli Smi.VK and a fermented drink mav he prepared; hut it is comparatively saoir. 
little used for this purpose, ,rs « hen of oooilquahty it is too \ idii.ilili' to he siil uected 
to that treatment. The hard kernels of the fruit are ground into Foon for eaiuels. i ,„iarr 
goats, sheep and horses. The green date, khamdl. is also gi\ eii to sheep and eat f le. 

The roasted kernels have been used as .i snlistitiite fop eoHta*. The wood is light 
and fairly durable, and is used in Multan anil Hind as he.uns for supporting rmifs 
in Native architecture, and also for w.iter-th.innels. hridges and otlier purposes. 

TRADE. -Exports. — The expnits oi Iinliau dutes are imt as vet iiii- Trade. 
])oi't;uit ; they have averaoeil about l.dU i wt.. valiieil at Rs. 1 .-J Id. dm inu Evpiirts. 
the tour years eruUuy IbOi-.i. but lu llMl.d-G were oiilv iU ewt.. valued at 
Rs. .'564. and in 1906-7, 11 ewt.. v.alued at Rs. -I-)!. Tlie re-exports, 
duriim the satne period, were as follows : — 1900--1. ill. 411 ewt.. valued at 
R.s. 1,69.266 ; 1901-2, 27.632 ewt.. valued at Rs. ],41,9.'i9 : 19(i2-d. 

47.041 ewt., valued at Rs. 2. li^.l-fu ; I90.‘!-4, 2-3.-'?.'50 ewt., valued at 
Rs. 1,27.277 ; 1904-3, 22,260 ewt.. valued at Rs. 1.24.684: I9U3--6, 

23. .542 ewt., valued at Rs. 1.31,373, aud in 1906-7. 27.943 ewt.. valued at 
Rs. 1,69,639. 

Imports. — The foreign supplies, on the other baud, are large and iiii- imrorts. 
portaut ; in 19110-1 tbev came to 871.272 ( wt., valued at Rs. 11.94.972 ; 

1901-2. 901,lKl6 ewt.. valued at Rs. 42.1 1.091 : 1902--3. 6ti3,390 ewt., 
valueil at Rs. 31,43,9(i7 ; 19oi?-4, 723.00.3 ewt.. valued at Rs. 36.27.390 ; 

1904-3. 812.284 ewt.. valued at Rs, to.96,034 : 1903-6. 867,229 i wt,, 
valued at R.s. 44.87,709 ; aud in 1906-7. 814.7f<l ewt., valued at 
Rs. 48.37.41)1. The largest quantities eoine iisuallv fiom Tui'kev-in- “ui'Piy- 
-Vsia, viz. 479.200 ewt. iu 1906-7 ; .Vrabia. 238.101 ewt. : and Piu-sia, 

73.Ht);5 e\vt.. and are received eliietly bv Roinbav and Sind, which Took 
Us their shares 362.333 ewt. and 203.371 ewt. respeenvelv. 

l^'f Thf liini I r ^fiin jit ). 121 . ^f> nioir.^ 

and Kr>Uinn, fruii-'l ,i. : I’urriia-'’ n.’it .k 707 ; 

TtiUrf Shfri'i {I’l.iyfsMr, tiMii'l ). 74. 12>7: Li-ji'n, //?•'/. l<)r)7, 72: 

0\ iu'_rtoii, Vmj. tn Siirnff. 423: d'lu-v Tnirth in I tnin'tftni , 

(tr., 1»»S7, iii.. Ul; Frv*’!’. .V'//* .!»•«• K (>>'!. nmt I'lr^ 0‘l, 22.”»: MiHuun, 

IS13. i., Inij : Fnt'in i>t I ffitf f'nhn tn Itnl, l,Sh.“), 

KphI. C'ult, of f)(ifr I'nhus m ('anul rhint . I*h. hnqnf. fit-rnn'h Ptipir.'t. ,Ian. 

1^04, Xi>. 1 ; Poil^r, Csifnl F tUrf <>i thf WuriJ^ IS07. 2n() 1 ; IhtU .. 

InOS, 4r>-r)0 ; F.iin-hil'l. <lntf 1)titf<, funt Th*tr Infru>i. intf AtnEnra, f .S, 

pEpt. Af/rt Bull.. 1003, Xi). 54 ; <5mnint:ham, Flnqtiff* and Plffifmns of Lit'' in 
Brntj., I!f07, 34S. 350. etc.] 

P. sylvestPis, Tioxh. Tin* Wibl Date nr l)att'-vULMr Paltn .'^rndhi, D.E.P., 
<:nJmn,h<>uh(ni'l khnnik. da. tnlnif. rtr. ; pt. i., 

f'n'd/ilhariarfi. kl'driara (Sansk.i. V treo .30 to to t,M‘T hiuk. ili-'iiiiuin-hn! 
troin file foiiner hv the ah^eiu e of root sueker'^. It iii<ii::enoU'^ in nia,Mv 
part'v of In'liei. heiin: ino<t a.hn»\«|;inT in Ik'utzak Hih.ir. on the roroiii.m'iel 
1 oii^r aii'l in < Oij.irar. 

Lik»' the former, tlii^: aperies viehU a <U'M. an»l the ie^ve';. petmin^. w.r, 

Howt^riny^ vpatht'^. etc., are v.iriotmlv utiii'-e.j for ])urpO'e- ^inniar to rlnme 
indicated aiaive. Tie* p‘ade-r will find the^e detailed in th'^ trn. le Baskets t:. i 

and Wicker Work fpp. lio, 1H8;. dhe tree ilowergN .Lt ile- hemnninu ol 
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the hot weather and produces an inferior yellowish or reddish fruit, 
which is eaten by the poorer classes. 

In many localities, however, especially in Jessore and other districts 
of Bengal, this species is of considerable importance as a source of food- 
supply, owing to the extensive use of its sap in making Sugar. The 
Government of India (Resolution dated March 20, 1889) mention that 
it had been ascertained after a careful inquiry that there were 168,262 
acres under cultivation of this palm connected with the sugar supply. 

full account of the process of tapping the trees and of the manufacture 
of sugar from the crude sap is given in the Report on the District of Jessore, 
1871, by the late Sir James Westland, Tapping ordinarily commences 
in November, and the largest supply of juice is obtained during December 
and Januarv. An average amount of 5 seers of juice per night may be 
got from a good tree. Tlie juice is boiled down into a dark brown, half 
viscid mass, called (jiir. About 7 to 10 seers of juice are required to pro- 
duce 1 seer of r/itr. The tapping season lasts -IJ months or 67 nights. 
Thus at 5 seers a night, 335 seers of juice are obtained, or about 40 seers 
or 1 raaund of rjiirpci tree, worth, sav, Rs. 2 to Rs. 2-4a. After the juice 
is boiled down into giir, it is then sold to the sugar-refiners and by them 
is manufactured in various ways into different grades of sugar. The 
best known is termed dhnlm, a soft, moist, powdery’ sugar, used largely 
in the manufacture of Native sweetmeats. A purer, granular and more 
e.xpensiv(? sugar than dhuhta is called pucka. The waste molasses, cm- 
looted during the preparation of sugar, is called chitii/a gur ; this is boiled 
down into a black, stickv treacle, which is largely utilised for mixing with 
the tobacco for tlie Native hookah and also for mak'ing cheap Native 
sweets. A small proportion of the juice, instead of being used in me 
above way, is consumed as a drink, either unfermented or fermentw, 
utnlor the name of tari, or Ls converted into vinegar (see Spirits, p. 1046, 
Vinegar, p. 1109). , 

In recent years an intere-sting endeavour has been made to 
manufacture of palm-sugar in the Central Provinces. A company has 
formed under the name of the Khandwa Sugar Manufacturing 
details regarding this will be found in a pamphlet (pub. 1901) -j 

Chatter ji. Managing Director, and in a report on the result of the ^ y 
(iperations. [Cf. Kanjilal, Date Sugar Indust, of Beng., in Did. For., lo , ■ 

■1-51-7 ; Pharrnacog. Ind.. 1893, iii., 520 ; Kept. Land Bee. and Agrt. Beng., 
19-20; tVoodrow, Gard. in Ind., 1899, 526; Mukerji, Handbook im. 

1901. 372-84 ; Chatterji, Rept. on First Year's Operat. of Date-Sugar 

Agri.. Morad (near Indore), Cent. Ind., 1903-4 ; Joret, Les PI. dans ’ 

1904, ii., 335.] 
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PHYLLANTHUS, lA/tti. ; FI. Br. Ind., v., “*^ 5-305 i jalbot, 
List Trees, etc., 1902, 299-301 ; Gaaible, Man. Ind. Tinihs., Y2 • 

Prain, Benij. Hants. 1903, ii., 933-'6 ; Brandis, Ind. Trees., ^ 
Euphorriace.t:. A very large genus of herbs, trees or shrubs. 

only are of et'onomie importanee. . nondhona, 

P. Emblica, Linn The Emblic MjTobalan. aonla, dmkihi, 
aid thanda, meral, suom, nellc, uair, avalkati, bhoza dmali, toppi,us^r 
etc. A iii'Klerate-sized rJechluous tree, found almost . . /Q^ixibie)* 

Burma, a.srending the hills to 4,000 feet, chiefly in dry deciduous fores ^ 

It yields a of which little is known. Fruit, bark and gvgtates 

ployed in Dyeixo and Tanistj^o. Hooper {Agri. Ledg., 190-, Ao. » “ ^5 per 

that the dried pulpy portion of the immature fruit affords ^ leaves 

cent, tnnni'* acid, but in a ripe state only traces are found. j^y 

regarded by the Bengal chaynara as <»ne of the best tans, an 


bdti 



PIMPINELLA 

A NEW INDUSTRIAL MATERIAL anisum 

, Anise 

Hummel to contain 18 per cent, tannic acul. The V>ark is employed for tanning 
in Travancore. An extract prepared at l)<‘hra Dun from hark supplied from 
the Central Provinces yielded 2S-2 ])er cent, of tannin. As a <lye, the fruit gives 
a blackish grey, if used alone, but is generally iiuxe<l ^\lth ‘«ults of iron or llie 
barks of others trees to produce a blai‘k. Bark and leaves gi\e the same colours 
as the fruit. Duncan {Slonog. Dyrs nad Dyiny in Aasnni, iS'Mi. 40-1) mentinn.s 
that in tho Jorhat Division of the Sihsagar district, the barks <if thrcj' trees. \iz. 

Terttiinalia 1'Uehnta . Kiiifenift Ju tuhtttatm . t*n$4linnt 4mn i/tt ra . are used along 
^^■ith that of i^hynuntUuH to produce a black colour. 

The fresh juice is used with that of the other ni\robalans a-- a crioling. re- Mciumio. 
frigerant sherbet and as a flavouring ingrtshent in vinegar (see ]>, 1 10<)) . while the 
fresh ripe fruits are largely employed as astringtait aiui laxatt\e ineOicmeR. I’lie 
fruit IS also eaten by Natives and made into iire-i^'rves. An interesting use td tlie 
fruit pulp in the manufacture of pottery ha- lieen ]>ub!ishe<l by Ifi^oper {Jonrn. I’.ilp in 
As. iS'oc. Bmg., 1906, n.s., ii,. Go). This was origin. dly made known m 1S1M> bv Oulaf.mul 
Mr. James ^Martin in a letter from Raipnr, in the Central Provinces, 'rho fruit is ‘ 
boiled, Martin says, in water till it becomes soft, thou pfunuleti ; and after tlu‘ 
stones are removed, the pulp is beaten and worked up into a dark-brown stickv 
mass. The manufacturer n<nv takes an earthen vessel an<l plasters it over with 
a thick la^-er of the pulp. It is then set aside to dry. and when quite har<i. the 
pot inside is broken and the pieces removed. These curious pots are sold m the Pots, 
district at from 4 to 8 annas each, ami are mueh sought after, as they are durable 
and ornamented by coloured seeds {rati) sunk in the fabric in elaboration of a 
pattern. I may add that publication of this curiems iliscovery was delaye<l 
pending the investigation of its possible adaptation as a waterproofing material 
or for other purposes which it seemed likely to fulfil. According to Gamble, 
the Wood makes good poles and is useful for agricultural implements, building limber, 
and furniture. It is durable under water, and can be u.'sed for well-work. \Ct 
Baber, Alcnioirs (Leyden and Erskine, transh), 326 ; Kontms. Hist. Xat. et Slid. 

Ind. Or., in Piso, Ind. Utri. re Sat. et Med., 1629, 109-10 ; Basu. Agri. Lohnr- 
daga, 1800, i,, 133: Banerjei, Agn. Cuttark, 1893. lOo, Monographs, 

Dyes and Dyeing ; — Baneriei, Bengal. 1806, 30 : Hadi. V. Prov., 1896, 82 : 

Russell, Cent. Prov., 1890, 18 ; Agn. Ledg., 1900. No. 3, 28 : 1900. Xo. 11. 109 ; 

1901, Xo. 3, 34 ; Xo. 13, 461 ; Monograjihs. Tanning and Working vi Leather : — 

Martin, Bombay, 1903, 7 ; Chandra, 1904, 6 ; Trench, Cent. Prow, 1904. 8 ; Joret, 

Lea PI. dans VAntiq., 1904, ii., 29".] 

P. Niruriy Unn. . jardmld, bhuin-dn-valah, sada-hazurtnani, yiiruri, knhkdg- 
nelli, ntla-usirika, mi-ziphiyu. etc. A small herb fluind throughout the hotter 
parts of India from the Panjab eastwards to .\ssam. and south to 'Pravimcore, 

Malacca and Ceylon, ascending the hills to 3.0o0 fe^t. The wlioh^ jilant is eon- 
sidered a useful diuretic, and is much employed m Xatise me<hcme. [CV. Phar- 
macog. Ind., iii., 265.] 

P. reticulatus, Potr . panjoli, nuikhi, huin-ovla, knbonan. knmohi, pnroyia, 
datican, pilldnji, nalla-punigadn, etc. A large, often '^eaudent shrub, eommon 
throughout tropical India, Burma and ('(wlon, «-pecinUy <*n hov, momt ground. 

Leaves, bark and juice .are all u<ed in Native rnedH-ine, while the root is saifl 
to be employed in Madras to produce a red dye. \(’f. Pharmarog. Ind., iii., 264 -5.] 

PIMPINELLA ANISUM, l.iini. ; UMiiELLtFKR.E. The Anise, d.E.P., 
Minrij, saonj. anUun, muhiiri, ervinlos. seua. hurri-skep. -somhii, kuppi, vi., pt. i., 
doihla-jiraijc, jeramanis, sa-mvwj-sn-hn. etc. An annual herb, native 
of Crete, Cyprus ami many islands of the Greek Archipelago ; 

introduced from Persia into Northern India, where, it is cultivated by 
the Muhammailaus. 

An odorous principle is obtaineil by distilling the fruit, the product being od of Aja»eei. 
the “ oil of ani«eed *’ of commerce. Arak haduin, or water of anise. i’« a favourite 
perfume in India. Anise as a medicine and spice is mentbuied m many .,f the 
early classical WTitings. The Indian trade in it is not large, the cx]M-rt^; m 1904-5 
having amounted to 1,041 cwt.. valued at Ks, 11,1.>2. and m 1900-7 to 990 <wvt., 
valued at Rs. 11,862. This ordinarily goes chiefly to the Straits Settlements 
an<l Ceylon, but in 1905-6 the United Kingdona Oiok 1,513 rwt. The European 
market is supplied chiefly by Rus'^ul C»ermany, Scandinavia, etc. For a full MarXeU. 
account of the history of the ofl and of itj- properties, the rtwier should •■oiisult 
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Oildpnipi-stpr aiTil Hotlinaiin, Vol<it}h .“i-iS-Ik?. [^IV. Tavernier, Trot'cia, 

IHTd fed. Rail), ii , 20; Tnhff Shrrn i (Playfair, trari"!.), 101; Banerjei, 
Cuttack. lS‘t3. Io4-.> , Tliorpe, Diet. ApfsL <'hcm.. 1S9S. i.. 173 ; Schimmel & Co., 
.S>w?-^4nn, Rc]>t.. I!t0.5. II— 2; A|)^II-^^ay. lOOfi. 70.] 


PINUS, J/nm. : FL Br. Ital., v.. ; (Tanible, Man. hid. 

Tnnh^.. PJ(I2. 703 -in ; M.ixweil T. Maurers, in /Soo,, 190M, 
XXXV.. .')dO-d.">0 ; (’oNTKFifi.K. A uetius ot eoiiiferous trees of great 
eronoinic value. Five sj)e< iiw ai’e in Tuilia. 

P. excels^, Wall. Tlie liidi.UL Rhie «»r Five-lea\e(l Pine. The chila, kail, 
ht/i. toynjn'hi, Ininshituj. raisalla, bf/antf, //an. ka/ar. Crr, biar. keiiri, partal, sam, 
linia/iza. etr. A larije e\er;rr<*eu trt'e uf tie' teinp(*riite Himalaya at 6,(X)0 to 
12..)00 ^“Xtendiiiir westward to K.iHri-'t.iii and Afglianistan ; eastward, 

except fur gaps m Central and Xurth-\\’e>.t Kmiiaoii and JSikkim, to Bhutan 
(Canible). 

The wood i-. lu^dily re'>.iii(m>. and afTonU d’rRPEN'TiXE and T.vr. Tapping is 
dun(‘ hy \ertn‘al eut.-> <!•' ni tlie lnni:-lf‘a\ed pine. The trees are tapped for 
admit rhrei' years, then aU<*u>‘(l three vear^' after udiieh tapping can reeom- 

luence on another -^ide. d'he mure hii.chlv resinous parts «if the wood are much 
enipluy(‘d for tor* In*'., uliieh are Un«n\n as ttxnhal in Hindu.stani and Panjabi, 
]ai/ni in Pushtu. The re«'inous (one-, .irt* valuable for lia’hting tires. In certain 
dry winter se.isoiis, the leaves ami twigs bt'coine covered with a copious, sweet 
exudation. Tlu* ‘ M.inna ” tinis found is collected and eaten by the Xatiyes. 
Gamble states that the Wood is gooil. and very largely n.sed in construction 
tlimushout tlie Western Hiinal.iva. ami that it i.s also exported to the plai^- 
For planking, door^. window an<l furniture jt is better than ifeorfor 
f.ibatti, t’ta- iJtvo4faia) as ii i.^ le-'^ brittle, h.is not the oil. which in uiQ deodar 
ai)Sorbs dirt, while it free from -.irroniZ s< ent. In Kaiigra and KuUu it is sai 
to be used for toa-lMcxe*.. \(’f. 'riiiir'ton. R*Miu ami Turpentine from Ind. Tmeiy 
fn/p. Ifiiit. tkatnihofpk. IS1)3, 7 Ih. I ml. Far, Is'.i.’k xix., 3t)7, 407; 1894. xx., 
02 4: lN!»7, xxiu., 2S2-'.» . Pmm>, \\\i.. 4!)7 ol>3 ; lOOo, xxxi., 
rencf', Vallct/ oi Ka.^htn/r. lS'.tr», SO ; .lar/. L/th/ . No. 14, 08 ; For. \ or ng 

PlanA and Adniin. Zf/p/.s-. I*h. attd l\ /*/or.| 

P. Gerardiana, Wait 'I’l.e Neo'ia or Fdihle Pme, gunoher, rAi, nem 
kannuchi, shangfi. rorucha, rhtri. />nta, galhoga ; 

qhoz. A nio<lerate-si7e<l ev«‘rgreen tr«“c of the inner, dry and arid Nor " 
Himalaya, generally between »).dod ,ind lO.OOO feet: A^!Lup,\ 

Afghani''tan and Katin^t.in : also Harndi district at 7,000 to 11,000 feet , * 

The chit'f product of thi.s species is the almorid-hke seed, contame , 

cones. The cones ripen in Oetober. are plucked before they open, an 
to make the scales expand. The seeds are then removed, and are large y 
by the N'atives ami store<l for winter u-'C. In Kunawar, the\ are 
form a ‘'taple f(»od with the inlialntant.s. They are also exported to t e p j 

from the hill.s of tlie Panjab. and large fpiantities are imported annua > 
Irnha from Afghanistan. Th«' wood is hard, durable and ' 
rarely utilised since rlie tn*o is .so liighly valued for its seeds, [t/- 
Jnd.. ISIKI, 111., 37i*-SO: Aari, Ltdi/.. I-SUb, No. 14, IMl— 7.] r ^^0 

P. Khasya, Royg- The V//Va/sr/,’ t/a//a. turn. A large x,;iia of 

Kha.sia hills, hills of the Pu^hai countrv of Chittagong, Shan hills an 


Martalnin m Rurni.i at .3.00(1 to 7.000 feet. ,1 fyorn 

Tfic resin of this species is perhaps the most valuable flmP' 

any species of rhe genus Samjih's were reported on by Arms coi^ l;hick, 
k7i>tt. Tech. Rept^., i!»03, 107—0). The crude turpentine, ^ 

pa>ty nut'.'., furni'.hes Ia di'tillation witli 'team about 13 per ^ ^ 
of oil. On a former occasion Arm.'tmng obtained from a sample 0 ■ ^ 

17 per cent, of oik The original turpenfme and the distilled oil lav 
but agreealtic odour, lo" pronounced tlian tliat of French turpentine, jo 

ex.iminatiori also provi'd that the oil of J'. Kha>*ijn is strictlv ^ is of 
FreiK'h oil of turpeiitmc, and Arni'trong states that in his opmum of 

the iiighest quality am! will be found to ^erv e every purpose firm 

turpentine (PTendi or American) is used. Samples submitted to a 
of brokers {Agn. Lcdg , iMlMi. N'o. 14. ID2) were valued at ^4 *:o resiu 

the 1 rude turpentine, and at £24 per ton for the refined spirit, w e 





PINUS 

RF:rfIN AND TURF’ENTINE longifolia 

j Manufacture 

obtained was \ alned at to to tti per ton in I^ondon. At present. }uiue\er. it 
appears tliat tlie area of fore.st is too small to make the industry of mneli im- 
portance m Assam, while m Burma the distance from the rivers and coasts of 
the chief forests precludes it.s profitable extraction at the tiinires (|Uoted. \<'f. 

Thurston, f.c. llt ao . fSiott. tfor. I Hnntta and Shan Statrn, IhPP. i,. pt. "J. 

317--8; Iftitb. ii.. pt . 1. .'IIS-II; .Max ami Bertlia Kerrars. Hnnna. IhlUt. llti: 

Tsehirch. Die Harze nnd die Uai zbi hafter, I'tlMi, i.. .MU 

P. Merkusii. Jniiqh & iie fococ 'Vha tin;/u, hh nni. .V l.irire c*v c'ri^rec'n t ree of tlie 
hill forests of the' Sh.m titatc-s. M.irtaban and 'rc-nasserim. .it .Httt to fc'ct. 

The resin of this spca-ies w.is ex.iimiied b_\ Arinstronir <it tlu' same time' as 
that of #*- Hlia^i/a. Tllim-rudc' tiirpisntmc" is more flmcl ami clc-ari‘r ami \ ields 
nearly 10 per cent, of oil. The two oils closely resemble eac h other 111 all respec ts, 
and correspoml exacdly in theur properties to Kreiieh oil cif tur[>i'iitine. [tV. 

Thurston. I c. '2'1-di ; A>/n. Lidij., /.c.J 


P. longifolia, Ihuh. laipo-leavecl iir 'riiree-leaved I’lne. halla. 
ehir. ilknp, ijniet. lemlanq. kolan. sajan. naxhlar. ranziini. qala. IIihiimi ; 
olc>n-resin = r/andnhtrDza. ehir-kn-iiand. kntn. etc. .V iary'e. tnore nr less 
deciduous tree' cif tin* Outer Hiiiialava and Siwaiik Raiuxe. also vallevs of 
the principal Hiiiialayait rivers at l.nOO to 7.5(k) feet ; extemliiio west to 
Afghanistan and east to Bhutan. 

Resin. — This .species is the chief tree tapped for resin. Tapping 
in a systematic manner was coniinenced in .Fatinsar. hut h.as now- ex- 
tended both to the Panjab on the west and to the forest.s of Kumaon on 
the east. Gamble states that in aliont 9.b(X) trees were tapped 

in Jaunsar. each uiving about lb. ot re.sin. The total yield of the wear 
was over l.OdO mannds resin, wliii h jundueed at the Forest School Factory, 
Dehra Dun. ahout 9bti m.iimds of ('oi.ophoxy and I. '-ill eallons of Trit- 
PKXTIXK. which sold for nearly Rs. There are two inethoils of 

tapping the trees. Native and European. The system enpilovi'd by 
the hillmen of Kumaoii and Garhw.d is to cut a niche into the trunk about 
feet from the ground, the bcittoin of which is hollowi'cl out. Tin* re^m 
is ('ollected as the niche till-, sometime- eyerv second or third dav. usually 
between the fourth and fifth davs. The niche has to be di*epcned ami 
li'iigthened from time tc) time, and the same niche niav be used for iwo 
or even thrc'c’ years. Hv the l'biropc>,ui mc*rhcicl an inci-ion about 1 foot, 
long, -!■ inches wide .ind 2 clcc-p at tin* b.ise. n.it incbicling the bark, is cut 
into tin* tree, and a ciirvecl im i-ioii about dl mchc-. loiug i- made ju-t 
below that, into w Inch a picc c* of zim- is ii -crtec] so a- to foi in a lip freun 
which the* rc-in niav llow into a pot sii-pcndcl beneath. The* cuts arc* 
rcncwc'cl about twice a niontb. Of ibe iiiaiiiifacture of turjientinc* and 
colophony from the crude* rcspi a full account is givc*ii by Birbal (/«'/. 
For., 191 HI, xxvi.. 197-*jiid). 

At the present clav the Goveniiimtit are the cmlv producers of re-in 
and turpc'utiiie m Imlia. and the* -upplies ronie through the ( 'onserv, items 
of Fore-ts in the l’an|ab. Central Circle, School Circle. Fiutc*cl l’nivincc*s, 
Dehra Dun. |C/. Free. Ih pt. Itrr. ami .|c/ri,, .Mav 19U.u, No-. IJ:’.] 
In 19tll tile ciutlurn of le-in. eolciphemv and turpentine wa- ,i,- loiiow.- . 

In till* Paiijab (For. Aihnni. Hejd. Ph.. (9<ll Idi, d.’Ci-,*- ticc- Were* 
tappc*il. :nic.l I'lelded fll-'i.s.'i') lb, ri*-lb, tfoCl.bO^. |b_ colophony, i .< )<- I g.dlcins 
tiirpi'iirim* : in Niiini T.d (For. .hlnnn. He pi. f . Pna-.. I'lid. ('irr.. I'.mi 
Id), tree-, yielding d'Jl'.d'Hi lb. re-in. lb, c olopbonv, 

i.lfnl gallon- tuipcntiia* , in Dclira Dun (Far. A'lann. [apt. Pru. .. 
Schoril ('Ire.. 19111-2. 11.120 tree's, viehling R5d,7i(Ki lb. ri*-in, 1' l.'l,97<) lb. 

colophony, 2,t(9.‘l gallons tur[ieiitine. In 19R3 turpentine ivas sold by the 

.■s.-y 
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PIPER 

CUBEBA 
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Foreign. 


Conservator, Central Circle, United Provinces, at Kathgodam railway 
station, for Rs. 2-4-0 per gallon, and colophony, at Cawnpore, for 
Rs. 4-8-0 to Rs. 4-12-0 (10 to 11 annas represents carriage to Cawn- 
pore) per maiind of 82 lb. The average price in the Panjab Circle 
was Rs. 6-14-0 per maund at Amritsar for crude resin, Rs. 1-14-0 per 
gallon at Amritsar for turpentine. Rs. .3-3-.3 per maund at Calcutta and 
Amritsar for colophony. The colophony is sold chiefly for soap manu- 
facture, and the turpentine is in great demand for various industries, 
but (■hiefl'i- in raihvav workshops, Indian resin is softer than ordinary 
trade samples : to overcome this defect it has been recommended to beat 
the resin more completelv during distillation (Bhaduri Rept., Lahor. 
Ind. Mus., 1902-3. 22-3 : also Hooper, l.c.. 190.3-4, 25). 

The roots of felled trees are also utilised in the manufacture of Tab, 
which in Jaunsar has for some vears been systematically prepared in 
closed masonrv kilns. The tar is boiled down into pitch and exported 
to the plains for sale. The needles were found on distillation to yield 
onlv O'l per cent, of the essential oil. They contained a large proportion 
of resin, and their fibre was found unsuitable for paper-making. The 
leaves yield no nitrogen and less mineral matter than straw. They, 
however, constitute a good litter for stables and cattle-sheds (Hooper, 


l.c., 1904-5. 26 ; 1905-6, 31). 

Trade. — The foreign Import.s of India in resin, during 1904-5, 
amounted to 49,1)03 cwt.. valued at R.s. 2.98.073 ; in 1905-6 to 64.602 
cwt., valued at Rs. .5,51.279 ; and in 1906-7. 96,486 cwt., valued at 
R.s, 8. ,'^2.060. In recent vears the United Kingdom has been the chief 
source of .supph'. and in 1906-7 contributed 66.203 cwt., followed 
United States, 16.416 cwt.. and then by Germany. 12,895 cwt. The 
Exports in 1904-5 amounted to 1.918 cwt., valued at Rs. 37,516, and in 


1906-7, 60 fwt., valued at Rs. 1.815. , 

[Cf. Ind. For., 1891, xvii.. 23-8, 1.57-Cl ; 1892, xviii., 261-2; 1893, xix., 
407-11 : 1894, xx., 4-.5 ; 189.), xxi., 279; 1896, xxii., 72-4, 

43; 1904, .xxx., 308-11; 190.5, xxxi.. n, 425-34; Pharmacog. Ind.. 

378-9 ; Thorpe. Diet. A-ppl. Chem.. 1900, iii., 15, 805-10 ; Proc. Govt. of Jna-. 
Dept. Rev. and Agri. (Forests), Oct. 1903, (A) Nos. 6, 7 : May 1905, ^os. o, ^ 
12-3 ; June 1905, No. 28; For. Admin. Repts. Pb. and V. Prov.; 

Plans, Pb. and U. Prov. ; Sohimmel & Co., Semi-Ann. Repts. ; Tsohircn, m 
Harze und die Harzbehdlter, 1906, i., 594.] 
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PIPER, Linn. : FI. Br. Ind.. v., 78-97 ; Gamble, Han. Ind. 

1902. 554 ; Prain. Benq. Plants, 1903, ii., 892-3 ; Piperace.e. A large 
genus of shruhs, rarelv herbs or trees, some 45 of ■which are natives o , o 
naturalised in. India. Several are of great economic interest and 
P. Chaba, Hu„ter. As. Res.. 1807, ix. 391-2 ; chdb. chavi, kankala; woo 
roots = chaikath. A n.itive of the Moluccas, cultivated in India lor 
the chaba of Indian Medicixe. The wood and root are used in 
Dveixg and give a pale brown on cotton if used alone, but rmxe -^npriile, 
[fivMiininin ftnppaii), a brownish-red. [Cf. The Bower Hanuscrip ( 
transl), 1893-7. 81, 94, etc. ; Pharmacog Ind., iii., 176 ; Dutt. Mat. Med. a>n» ’ 


1900. 244. 295.] . 

P. Cubeba, A / Cubebs, kabdb-chini, t}n%njue, luit-mar~, , 

tada-miri, dumki-mirchi. val-mellaghu. chalavaminydlu, bala meji ^ ^ 

sinban-karawa, etc. A native of Java and the Moluccas, culti%a „j^-re 3 iii. 
extent in India, and the fruit imported. It yiekl.s an umrnpor ^ the 

The fruit, known as cubebs, has been used in European Medic - aroinatic 
Middle Ages, and yields a thick, colourless c.ssential Oil, wa ^ progan, 
odour and flavour of camphor and peppermint. [C/. Acosta, drac . 
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THE PAN-LEAF 

1578, 113 ; Linschoten, Voy, E. Itul., ITtOS (od. Hakl. Snc). li.. 130; Phannarnq. 
Ind.^ iii., 180; Oilderneister and H»»fTinann, Volatile OiU^ 1000, 322.] 

P, longum, Lmn Loiif: Poppor, pipulmiU, pipal, rain, fill'll liardz, tipjnli, 
yippali, lada, mnlagu, peik-khyen, etc. .\ })ereniiirtl dirub, native of the hott<'r 
parts of India from Kepal eastwards to Assam, the Khasia lulls and Bonpd, 
westwards to Bombay, and southwards to Travnneore, t'evlon and Malacca. As 
manifesting antiquity of Icnowled^o, it may be mentioned that tlie Sanskrit name 
pippali was originally given to this plant, and only within comparatively recent 
times had been transferred to black pepper. Long peppfT is mentioned by 
Pliny (Holland, transb. bk. xii., ch.7),an(i is r«'f erred to in the P* rlphis ( 1st century). 

Long pepper is cultivated in Bengal ami South India, and is the pepper ehielly 
exported from Calcutta. It is propagated by suckers and reipiircs a rich, high, 
dry soil. The suckers are transpliinted after the jicriodical r.uns set in. at a 
distance of 5 feet from each other. Each biqha is aai«l to province 2 inaimds «*f 
pepper the first year, 4 inaumls the second, fi mannds the third, after whu'h 
the roots are grubbed up, dried ami sold The ]>lants riMpurt? no irrigation, 
but at the commencement of the hot seavson the roots are carefully C4)vcred with 
straw' to preserve them from tlie heat. Hathshes. barley, <»r brinjals 
Hefoageua) are usually cultivated in the space between the plants. riie fruit 
is gathered when green in January, ami is preserved by lirying in the sun. ’riio 
dried unripe fruit and the root have long been use<i in MEnrcis'E. [f'f. Pharma- 
cog. Jnd., lii., 176 ; The Bower Manuscript, l.c. 78, 80, 8S, etc. ; Gildemeistor and 
Hoffmann, Volatile Oils, 1900, 322 ; Dutt, l.c. 24.3-4.] 

P. Betle, Linyi. ; Hunter. lt<B7. ix., 300-1 : Bot. Mag., 1832, 

3132. The Betio, pan. tdmbnU. tambula. vilgadele, r'id*’cha-pdr\n. ndgurvel, 
vettilai. ndgavaUi. vilcdeic. kiingo^'. etc, A perennial (litecious creeper, 
probably native of Java : cultivate*! for the sake of it.s leaves in the 
hotter parts of India and Cevlon. 

History. — According to Hobson-Johson (ed. Crooke. 80) the word beilc is the 
Malayan vettila, i.e. veru-ila. which means " simple or mere leaf ” and c*tmes to 
us through the Portuguese hftre and heAlc. The Xatives of India and the Indo- 
Chinese countries have from remote times been in the habit of chewing the leaf, 
generally mixed wdth areca-nut, lime, and catechu in the case oi the poorer classes, 
with cardamoms, nutmegs, camphor, etc., in that of the rich. Marc'o Polo (ed. 
Yule, ii., 306, 311), in the 1 3th century, writes that the people of India have a haliit 
of keeping in the mouth '‘a certain leaf called Tnnbnl,''' and adds that the richer 
classes and the ICing have these leaves prepared with camphor and orlcT nromatie 
spices, as well as quicklime. In 1142 .\bd-er-Ru77.ak. in thon.irraiive of hw jo\irnev^ 
in the East, thus desenhes the method of eating it. ‘ They b^ul^e a portion of 
/aw/e/ ( Arcca). otherwise I'alled siparf. and put if m the mouth. Moi-.tenmg a leaf 
<jf tho betel, together with a gram of ihalk.tliey rub tbt‘ one on t la* other, and roll 
thorn in the inoulh. They thus take as many four leave.', of betel at a time, 
and chew them. Sometimes they ad<l camphor to it, and sometimes they spit 
out the saliva, which becomes of a red i^ol.iur.’ (lareia ‘ie (>rta(Co//., x.). writing 
in 1563, corroborates these facts, stating that the Indians are m tho habit of 
keeping the nail of the right thunih jH'inted and sharp, m nr*ior to romo%’o tho 
midrib of the leaf. Many of the other early travellers refer in similar terms to 
the practice of chew'ing the {Cf. A’orra/icr of Jonrn. of Abd-er- Razzak, 

1442, in Ind. in the \bth Century (rnl. Hakl. Soe.), 32 : Linschoten, I oy. A. Ind., 
1598 (ed. Hakl. Soc.), ii.. 62-8, etc. : Pyrard, Voy. E. Ind., 1601 (lmI. Hakl. 
Soc.), ii., 362-3 : Bernier, Travels, 1656, m Constable, Or. Mise., i., 13 -4 ; 
Barbosa. Coasts E. .4/ri>a and Malabar (ed. Hakl. Soc.), 73 ; Manddslo, Travels, 
in Olearius, Hist. Museoey. cie., 1662. 42 : Fryer. Xcir .4c.'. E. Ind. and 
Pers., 1672-81. 40: Diary of \V, Hedges. 1681-7 Yule), ii., ccexxxi. . 

Hamilton. AVir .4cc. E. In<L. 1727. i., 304; Joret, Lrs, PI. daiu* L' Antiq., etc., 
1904, u., 261.] 

CVLTIVATIOS. -T\w cuiTUMtion of betel-leaf i- aTt.ueh-i with inanv 
(liiFieulties ; it reijuires a e<.n''taut touiperanire. a fairlv uuddnu <lei:re*‘ 
of inoi>ture. aiul iun<-h attention *jn the part of the k ulnvator. Th.e yshud 
is propagatefl bv rutting^ or ^ets grown under diade. an*l in n anv part>> ol 
Itnlia witliiu sp*-! iallv eiuistunted Inni-es of or niatr having 
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THE TAX-LEAF 

Hat ri)()N so ilo^inncd as to adinit ol a iliffiiscd light. The plants are 
orowii ill parallid rows that allow .spaces for the owner to pass between, 
hut nothing more. In other (mscs, the vines are cultivated under the 
shade of tree.s. verv often the areca-iuit palm or other trees specially grown 
for the pnr])osi\ and jilanted in the form of a compact garden surrounded 
hr a protei ting heiliie. /’on-leaf is hardlv ever grown by the consumer, 
hut is regarded as a special cultivation that reijiiires e.vpert knowdedge. 
The methods pursued varv coiisiderahlv in ilifferent localities, and mav be 
best considered uiuler the names of the provinces in which the leaf is 
chietir produced : Imt unfortunatclv statistics are not available for all 
provinces, and only for <-ertaiii years of those that are returned. 

Bengal. — As far as can he estimated, the area under the betel-\dne in 
llX'd-.l) e.vi-eedeii d.'I.fXK) acres. The gnnitest possible confusion has 
e.visted reuardinu the varieties and races mot with in this province. 
The commercial value of one form of pr/ii-leaf is so infinitely greater 
than another that the compari.sou between them (in point of price) 
is as great a.' that between the produce of the very poorest and the 
verv finest vinevards. .V uniform rate of rental for land y-ielding so 
entirely different produets would obviously be unjust. 

The following information regarding the methods of cultivation is 
abstracted maitilv from .Mukerji and Rov. There are three main varieties 
— de.s/ii, exfensivelv cultivated in fViitral and Southern Bengal: gach. 
cultivated in X'orfh Bengal : and sniuhi. cultivated to a smaller extent all 
over the coi:nrrv. .Vcciirding to the former writer, the finest ipan n 
grown at Bantul, half-wa\' hetwreii I’liiharia and Hidnapur, on a light 
loam s|iuhtl\- redili^h in colour. <h'diiiarilv a black, friable clay loam, 
containing a large proporlion of organic matter, and situated above inim- 
dafioii-le vel, is c1ios<mi for the crop. .Vfter selecting the site, shrubs 
and trees growing on it are uprooted or hiirned down and a trench is dug 
round, the earth ohtaiueil being spread over the surface of the garden. 
Before planting the hetcl-vines, a roofing is manufactured for the puipose 
of securing shade, evenness of teiiiperatiire and securitv from high wui s. 
Rows of bamboo or other .stakes are |)lauted. 4| mbits remaining above 
ground. Over these are placed dhainrha or jute-stalks and sometimes a 
thatch of nbi The garden is feiieeil round with the same materia ■ 
Each row of cuttings is planted between tw'o lines of stakes, with iiitenas 
of (' inches between the cuttings. Cuttings are taken from plants twoiieaR 
old or more. The.se are inadeof lengths 12 to IS inches, each with h\ cot 31- 
joints. two of which are buried in the earth, while the portions left a me 
ground are made to recline on the surface. They are then covere 
date-leaves and watered morning and evening till thev strike root P_ 
forth buds. Planting time is May to Noveniher. Occasionally^ '“V 
arc first planted in nurseries, and, when rooted and have sent fo n 
leaves and buds, are transplanted. .Vs the plants go on 
length, one or two jiite-stalk.s are stuck in the ground close to _ 

upper ends real liiiig the roof, and till' bcrel plants are tied to them .' ^ 

straw. When the ])laiir,s reach the roof they are bent 
portion is made to rc.st on the ground and is covered with a lit ® 
wdiile the bud end is again bent upwards and tied to another 
This proc css is repeated about three times a year, and everv 
leaves are plueked awav at the points when' bending takes place, 
mud and other kinds of well dried and pulverised earth are place ® 
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the lines and used to inirtli up the plant--. Each time eartliin”-u]) takes 
place, dried and pulverised pond-iniid, cow-dune, and oil-( ake aie used 
as manure. 

If plantine is done in .Jul\ Auuii.st. jrluekilie coniiuences in October 
November, but if plautine t)e done in Oi-tober Novendiei. pluckine takes 
place in Mav .lane. 'I’wo ])lui-kin>;s are made each inontli. I’uo to tour 
leaves are got on eticb occasion, and iti the tains lour to si,\ leases a jilant. 
The plants are in full beannu. tor some live ve.iis. at tin- end ol ubn b tune 
the garden or bttroy reijuires to be tborougbh ei bauleil. .Mnkerji gives 
the outturn trom one acre as about ,'s(» laklis ol b-tives pet amium. and tin- 
total cost per aere tor a perioil ol tbrt-e \(-ais as K-. l.llli.’. riiking .’bOtw* 
leaves per rupee as tlie average price ol juni. Mukeiji estimates tin- outturn 
of leaves at Ils. 2..bt)tJ. 

[ty. Basil, Aijn. IStto. pt. I. Stt . I»auer)ei. Ai/it CuttmL, 

lt(>-9 ; (.'haudliiiry, Not<* on Ptjnr JJihl tn /tncl# /-i/me/i , N'm istts. MnUi iji, 
Hiindhook Ind. Ayri., 1001, 420 SO; It-iy, ('lojin ol Hi ii.ial. ionii. 170 t-l 

United Provinces. — H. R. Xevill states that the plant thrives best on 
a stiff soil, retentive of moisture, and says tin- site seb-eted tor tiie -aaideu 
is generallv an elevated spot with a good .slojie. Tin- land is ])lougbed. 
levelled and thorougblv cleaned, and tln-u ein-losecl uitb stakes and tiru-b- 
wood and eovered with a roof of .s< nt/w-grass. Sliallow trenches are in-.xt 
scoojted out. 2 feet wi<le bv o or (i iin bc' ib-i-]) and o teef apart, wbiib ale 
filled with water; and when the sod is saturated, planting coinmemes. 
Full-grown plants, stripped of their b-aves. are cut down close tn tin- root 
and divided into three or four portion', which are laid hoiizontally in the 
trenches and covered with earth, lii a few <lavs sprouts ap])ear at eiu h 
knot. Planting goes on from I'ehniarv to .Vpnl. and each row t' watered 
two or thri-e times a dav. Stripping the leaves begin' about the inid'lle ot 
June and is eontinued regularly for about a vear. alter whu h the ])hiut is 
e-\liausted and is used for stocking a fresh jil.intatiou whili- the old garden 
is allowed to rest for a year or two. The h-.vt is 'old in Iminlle' ot lint) 
called dhohii, the price varying according to age aial guahty. [<'j. Dutliie 
and Fuller. Field nnd Unrili'n Crojin. pt. iii.. ol ;h tt. iu, l.\; N'evill. 
Ihst. Unz. V. Proi'.. Ihol, xlvii., .‘hi-T.] 

Centrsi Provinces. — In the Centi.il Province' one of the tonns mo'i 
highlv prized and sent verv largelv to ('aleiirta i' known a' the hiji'n'i. In 
the Setlh-iHi'iit llnpnrt ot Warilh.i tin- Inetho-l ot i idtiv.itnui is liilh -li-- 
seribed. The leaf is eultivati-d hv a - l.is' ot pi-oph- called hnrilis. and the 
garden is known as biiirjii or piin-la-lninl'i. I’he pna-ganlens are gener- 
allv held hv a cultivating hrotherhooil. lorming an indepi-ndenl sei tioii 
in the villagi- and paving rent to tiie ian-lowner through fin- head of tin-ir 
hoilv. .V jtortion of the vilhig-- land is reeogni.sed as belonging to this 
caste. The garden is enclosed on all siih-s with hanihoo and mat i oveimg'. 
The vines are piaiiteil m ri-lges. varving in length with the aiea of tin- 
eiielosure. ainl the riilges are divi-le-l into a certain numher of units ol 
l‘-ngth, I ailed hinK whn-h are portioned off among fin- hrotheihoo-l. 
The plants reijmre i ou'faiit ear--, and niui-h wat-T an-l miinure are .dsn 
esseiituil. In two vears ihev' - ea'c to hear h-aves ot <tuv mat k-'t.d-le 
value, an-l new gardens are tt-.en ma-le. Tin- tir't year ol - ulti v.itnm t' ■ alh-d 
ii'iifuk. till- second liirn'ii, thi- pTodtice of the latter being more ( -rc- iin-d 
and more sought .ifter than that of the tii't ye.ir. .Vt the ei -1 of tin- -ei oial 
year the grouinl is allowe-l to rein.i,in taliow tor periods of two ot thr-'O 
years. 
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In Nimar the method presents several interesting features. A garde# 
once established is said to yield steadily for ten or twelve years. The 
ground is similarly prepared to that in Wardlia, but trees are grown to 
afford shade, such as the saom {Seslxiiiui o't/i/ptica). The plantation 
is also surrounded by poles of pdwjfd (Uri/th rititi indiea), to which 
bamboo mats are attached. After the saora trees die down, they are 
replaced by poles of the salei (ISomrid/iii srrrtita). Meantime plantains 
have been set all over the garden, at intervals of 10 or 12 feet, for 
purposes of shade. No matting is used overhead or for partitions. Every 
year, after the leaves have been gathered, the creeper is coiled down at 
the root till only some .3 feet are left above gi-ound. A fresh root is thus 
struck, and the old coil is next vear cut away. The crop is irrigated at 
all seasons except iliiring the rains, and at the commencement of each 
hot season (March) the plants are pruned, manure is applied to the roots, 
and fresh earth piled round them. Before the ten or twelve years are 
over, the garden soil tlins increases in depth bv about 2 feet. After that 
time the garden is removed, hemp is .sown to clean the land, and alternate 
fallows and irrigated spring crops with liberal manure follow for some 
years to render the land again fit for pan. [Cf. Rept. Land Rev. SetH., 
Xagpur, ('. Prov.. 1809, 68-7.0.] 

Bombay . — The area under the crop itt 1904-5 was returned as 3,958 
acres, of which 1.313 acres were in Dharwar, 518 acres in Poona, 390 ac^ 
in Belgauni, 380 acres in Kanara, 372 acres in Satara, etc., and in the 
following year (1905-6) the total area was 4,048 acres. The system ol 
cultivation differ.-^ in no essential particulars from the method followed m 
other localities. In Dharwar. j/m is the most important garden crop. 
The shoots are planti'd in the open, trained on quick-growing trees, a# 
acre of land containing upwards of 2.<XX.) plants, and the crop lasts o v 
four to seven years. The vines are then dug up, the leaves of the trees on 
which they were trained arti used for vegetable manure, and the wood or 
fuel. The garden is deeplv dug all over, allowed to lie fallow for one year, 
and afterwards plauteil with sugar-cane. After the sugar-cane, it enjoys 
another year of fallow, when betel plantations are again laid out. 

In Poona, betel is also an important garden crop. It is grown on g 
red soils, requires much manure and constant watering, and if well c 
for may last fifteen to tw'enty years. The garden generally covers a 
an acre, the vines are trained on various trees, planted in rows an p 
larded, and the whole garden is sheltered by high hedges or grass 
or mats. Everv year in March, April or May the upper half of t i 

cut, while the lower half is coiled up and buried under fresh red ea 
manure. 

Ill Kanara the plant is described as cultivated in gardens on 
trees. The leavms are picked three years after planting the voung s 
and the yield i.s estimated at l(Kl to 2(X) leaves from a full-giown 
every fortnight. .Vn acre of sjiice-garden containing 500 P Pj jj 

to produce some 40.tM10 le.-ivos anmiallv, worth Ks. 20 and cos mg 
to grow. 1 ■ ft Pie- 

Madras and Mysore . — The plant is widely distributed in ^ 
sideiiey, being found eliietly in the moister regions. Cox jjffers 

1895. i., 265-6) fullv de.seribes the method of cultivation, w ic ^ 
in no e.ssential particulars from the methods already describe . 
three-year crop, grown on laud capable of incessant irriga 
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plants begin to yield when nine or ten months old. anil continue to yield 
for two or even three years. The leaves are tied in bundles of 400 each, 
and the, usual price ot such a bundle i.s an anna. .4n ai re in two ycar.s 
produces 5.000 to 7, .500 of these bundles, worth Ks. 400 to -500. 

In Mysore the cultivation is thus described bv Rice {Mysore Gaz., 
1897, i., 160-2) : — A black soil is required, and tin; plant tlirives best 
in low ground where it can have a supply ot water from a reservoir. 
In the east (e.g. Chaitra or Vaisakha), the ground is trenched over 1 
cubit deep and surrounded with a mud wall, within whiidi a hedge, 
chiefly of Ek phorhiu TiriirriHi. is planted. It there is not plentv 
of rain, it must be regularly watered tor .six months. The garden is 
then dug and formed into beds with a .sjiace of 20 leet between them 
and the hedge. By an elaborate sv.stem of chamnds for sujiplvuig and 
draining off water, the garden is ilividml into blocks. In the centre of 
each, a row of small holes is formed, 1 cubit distant Irom one another, 
and in December- .lanuary into each hole are put, two cuttings of the 
betel-vine, each 2 cubits long. The middle of each cutting is pushed 
ilown and slightly covered with earth, while the four ends project and 
form an equal number of young plants, whidi for eighteen months are 
allowed to climb on dry sticks. For the first week after planting they 
must be watered twice a day, for another week once a dav. and till the 
end of the second mouth once in three days. A small drill is then made 
across each division of the beds, and between every two holes in each, in 
which seeds of agase (Seshrinhi nugge {Morhit/u pievij- 

Uosperinti). etc., are planted. The young betel-vines mu-t have some 
manure, and for four months require to be watered once in three days. 
Afterwards all the channels are tilled with water once in four davs. "When 
a year and a half old, the plants are removed from the >ticks. Two cubits 
of each next the root are buried in the earth and the remainder, conducted 
close to the root of one of the young trees, is allowed to suppoit itself on 
the stem. At the end of two years, 2 cubits more of each plaiit are 
buried, and afterwards this is repeated ome a year. At the end of the 
fourth year the cultivator begins to gath.-r the leave--, and continue- to 
obtain a constant supply for six or .seven year.-. 

In the west, the bt;tel-vine, is grown with the areca-palm. IVlieu 
th. ■ areca plantation is tilteeu vi-ars old. in the month lollowing tlie vernal 
equino.x a hole is dug near every tree, one cubit deep and one and a half 
wide. After the earth has been expo.sed for a month, it is returned to the 
hole and left for another month. A little earth i.s then taken out, the 
surface smoothed and the ends of five cutting.s of betel-vine buried in it. 
For a month thev are watered once every two days, and shaded with 
leaves which are afterwards removed, and the earth in the holes stirred with 
a stick. In the first year, the waterings are repeated every dav, and the 
whole must be hoed once a month and manure given to each plant. In 
the second vear, the vine.s are tied to the palms, and the garden hocil and 
manured once in two months, but watered only in the liot -ea-on. .\t 
the end of the second vear. the vines beirin to produce saleable leaves. In 
the third vear and every year after, the part of the vine- without leave- 
next the root is buried. (Jnee in -ix months the uarden mu-t be hoed and 
manured, and watered every other day during the hot weather, [k/- 
iSturrock, Man. S. Canarn, 1S94, i., 206-7.] 

Burma. — No statistii s are available regarding tie extent of pan 
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cultivation. The following account from the Sagaing district is 
given by Parlett {Re.pt. Settl. Operat. Sajain;/. 19().'3, 130-1). Small plots 
planted with betel-vines are found in must Sagaing gardens. At 
Tada-u, where laud is devoteil solely to rai.sing betel, a site is chosen 
usuallv under tamarind-trees, and occasionally a few plantains or 
other trees are grown tor shade. Tlie gardens are divided into blocks, 
some .30 feet scpiare, and the plants set in rows about 2 feet apart in each 
direction, connected bv small water-channels. Between every six or 
eight rows is a pathwav {//in-i/irej about .3 feet wide. The vines are always 
irrigated from wells and in the liot season are watered alternate days; in 
the earlv rains at intervals of two. ami in the cold weather, of three days. 
While rains are c()ntimions, irrigation l eases. A top-dressing of leaf- 
mould everv vear is said to improve the yield. Leaves may be gathered 
within a vear after planting. Init plucking is often deferred to the second 
vear, and the third to fifth vears are be.st. Alter the sixth year the vines 
are often cut down. In Sagaing old or weakly vines are cut down from 
vear to vear ami replaced hv new slips, and the same ground is occupied by 
the vinerv tor tweiitv vears or more. In Tada-u the garden is worked as 
long as it is remunerative ; then the vines are cut down and the land 
fallowed for two vears. Each Idock is usually plucked once a month or 
once in two months, always before 0 a.ui.. as plucking in the heat oj the 
dav e.xhausts the vine. The average priee of voung pilants is Rs.15 per 
l.OdO: of the leaves, Rs. 2.3 pcw IDU viss. The, average mortgage pnce 
works out to Rs. 22(> per acre, and the annual rent to Rs. ItX) per acre. 
The grouml-nmt per acre averages Rs. 113 lor the life of the viiie-- 3e 
years — or ahout Rs. 22 ,i vear. Jt is esrimated that 1,1)00 vines neld an 
average annual piroiit of Rs. 3.3, i.c. Rs. .3.)U per acre, [f /. L ppef 
Gaz.. I'JOO, ii., 344.] . _ . 

TRADE IN PAN-LEAF.—T\w. haliit of chewing this substance is very 
widespread, especiallv in the towns and cities, the supplies being often raw 
from great distances. The Central Provinces .send a large portion o e 
produce to Calcutta on the one side, and Bombay on the other, i ei 
in the official returns of trade by rail and river, nor by sea coas 
there anv mention of pdn-leaf, so that no information e.xists as o 
extent or dlreetion of the internal movements. There are no o j, 
transactioiLS. 

P. nigrum, Liiui. ,■ Hunter, .l.s. AV.s., 1807 . ix., 

18.32. 3139; The Black and White Pepper; gMnnrrh. filfil'jird. h 

,ri hildman. chora, miiaiP’ 


rdlajUtKj. mnrahuwf, spot, imirtz. »iir 

miri/dla tiqe. mt'imaii. hi'lu. sn po mm. etc. A climner, Wj-j ^he 

wild in the forests of Travaneore and ilalabar, and eultna u 
hot, damp localities of Southern India. . g{ 

CULTIVATION.-^ «.is one of the most important 

earlv Indo-European trade, and has been extensively ‘ 
western eoast ot South India from very early times. ^ '’!***” .fordingl'’ 
ftc.. 18(Hi. appi.. 42) spe.rk-' of it as grown in Afalahar. It as ac ^ 

been spieciallv eultivated there since at least the 3th ' bv 

mueh earlier knowledge is .shown bv the Ireijueiit mention 
the S.ruskrit medieai writers. It was also known to t n ^ 
the time of Theophra.ste.s onwards. Though cultivated Jlalabat 

in Sumatra, the Straits, Siam, and the Alalay' Peninsula genera . • 
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BLACK AND WHITE PEPPER 

has always been considered to pro<lucc the best ])epper. The provinces 
where pepper is most extensively grown to-day are Mailras and Bombay. 
Hanausek (Micro. Tech. Prod. (Winton and Barber, traiisL), 1907, 374) 
states that pepper is a<lulterated with grounil olivestones. 

Bengal . — Pepper is cultivateil to a limited extent onlv in the northern 
parts of Jessore. Elsewhere in Bengal it grow.s wild (hiring the rainy 
season. " The creeper is planted in the beginning of the rams, and as it 
grows in the shade the .seeds of the stout dhunccha hemp plants are, 
sown near it to afford shelter as the.v grow.” [Cj. Admin. Ilept. Bentj., 
1901-2, 17.] 

Assam. — Basu (Aqri. Ledg., 1898, No. 7) gives a full account of the 
cultivation of black pepper in .\ssain. The crop, it would appear, is 
not cultivated appreciably in any particular jiart. A little, how'ever, 
is found in Sylhet and on the southern slopes of the Khasia hills. 
It is usually grown to meet home recjuirements, and what is left over 
is sold. Like the betel-vine, it is comnionlv raised on betel-nut pahn.s 
(Areca Cntechti), while the mango, jack, and other garden trees are 
occasionalh- utilised. It is propagated either from suckers, which spring 
from underground roots, or from shoots from the stem. When shoots are 
used, they are bent down into the ground to strike root before they are 
severed from the mother-plant. The young plants are generally uprooted 
at the beginning of the rains, and planted at the foot of the trees on 
which they are to grow — as a rule one plant only is placed along side 
of each tree, and at first it has to be carefully tieil to its support. 
Like the betel-\'ine, it recjuires liberal manure ; cow-dung and household 
refuse are used and applied at the end of the rains and at intervals through 
the cold weather. This is simply heaped round the base of the tree on 
which the \'ine climbs ; and to keep the moisture in the manure-he.ap. 
pieces of the. leaf-sheaths of the plantain-tree are laid over the top and 
renewed from time to time. The plantation must be hoed and clcaneil 
once a year at the close of the monsoon rains, and in May the manure- 
heap.s are levelled down and .spread over the ground. The vine begins to 
bear in from three to five years after planting, and continues for at least 
tvventy yeans. It flowers in May and the bcunes are plucked in Di>ccmber, 
when just beginning to ripen. 

If intended for the cultivator’s u.se. the berries are boilecl in water for 
a few minutes to soften the husk, which is thim removed bv rubbing over 
a bamboo basket. If intended for the markiit. thev are simply dried 
m the sun after boiling and allowed to retain the husk, which a.s3uraes 
a black colour. The highest outturn that can be obtained from a single, 
vine is s.aid to be about 3 seers of drv cured pepper, and the average 
.'Ueld about 1 seer hir each vine in a plantation. The retail price for 
Assam black pepper varies from 10 annas to a rupee per seer, arul the 
wholesale price from Rs. 17 to Rs. 20 per maund. [Cf. Ba.su, Cult. Black 
Pepper .-Is.suw, in .Igri. Dept. Bull.. 1898, No. L] 

Bombay . — The area under the crop in 1904-5 amounted to 6,739 acre.s, 
and in 190.7-6 to 7.483 acres, pjracticailv the whole of which was in Kanara. 
The following information is mainlv abstracted from Mollison t.lgri. Led].. 
BtO*!, No. 3 ; 1901. No. 3). The pl.int is propagated by laycring.s or from 
I'Uttings. When the betel-palms are seven or eight years oil. pepjicr is 
planted at the bottom of the st' ms. .4 hmg. healthv shoot from an 
establi.shod plant is lavered in the leaf-mould .surrounding the jialrii on 
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THE PEPPER PLANT 

which it is intended to climb. When it has taken root it is severed from 
the parent plant and trained on its living support. Two or three shoots 
are sometimes layered to one palm. The best months for propagating 
are June and .July. The main vine should divide freely into subordinate 
branches so that a number of shoots can be trained to ascend. They are 
secured to the stem by bauds stripped from the sheaths of fallen leaves of 
the betel-palm. Heavy applications of good manure are given annually 
for three years after planting. Subsequently the pepper participates in 
the general cultivation given to the betel, and an application of manure 
is made to both crops every second year. The manure is heaped over the 
bared roots of the betel-trees and pepper-plants in a circle round the stem. 
The best manure is made from green leaves and twigs plucked in the 
monsoon, used as litter in cattle-byres, and thence removed to a manure 
pit every day or second day, together with the dung and urine of the 
cattle. This manure is sufficiently decaved by the following March, and is 
applied in that month or in April. A plantation is in bearing three or 
four years after it is started, and if the old vines as they get worn out are 
at once replaced by new layers, the plantation will keep in vigorous groirth 
for a long period. Flowers appear in July and August and the berries 
are ripe in March. The vines, in full bearing, give in a good season 
about 1,000 clusters, which should yield about 7 seers of ffiied pepper 
(1 Bombay seer = 7 lb.). 

Ordinarily the bunches are plucked when the berries are green 
or changing colour. The berries are then sorted out, the ripe ones 
separated, soaked in water for seven or eight days, or heaped till the polp 
ferments. They are then rubbed or trampled underfoot till the pulp is 
rubbed off the " stone ” which furnishes the white pepper of commerce. 
But that article is prepared, to a small extent only, in Kanara. The chief 
product is black pepper, which is got from unsorted berries. These are 
heaped for about four days till such as are green get soft and change colour, 
and the pulp of all is more or less squashed. They are then spread out 
and dried. The skin and part of the pulp adhere as a dark, 
covering to the stones, and the pepper is black in appearance. W 
pepper is worth Rs. 10 to 11 per maund, and black Rs. 7 to 8 per maun . 
[Cf. Dept. Land Rec. and Agri. Bomhay Bull., 1900, No. 20, 13-5.] 

Madras and Mysore. — In certain respects it might almost be said a 
we know very little more regarding the pepper industry of South In a 
than was understood in the first and second decades of the 16th century. 
Varthema {Travels, 1510 (ed. Hakl. Soc.), 1863, 157) will be found to give 
a vivid picture of the plantations in and around Calicut *to 

vine climbing on trees : from each of the branches are produced 
eight clusters of berries, a little longer than a man's finger ; they are 
raisins but more regularly arranged, and are as green as unnpe grnp 
they gather them in October and November, and lay them in the 
mats, when they turn black as thev are seen among us, without o 
anything else to them. And you must know that these 
prune nor hoe this tree which produces the pepper.” So ^ 
in the beginning of the 16th centurv {Coasts E. Africa and Maa i] ^ 
Hakl. Soc.). 1866, 219), gives a detailed account of the plant, an ® ^ 
trade in pepper from Calicut shortly after the arrival of the ^ 
in India. The spice had to pay an export duty to the ® 
anti was shipped via Cambay to Persia, Aden, Mecca, Cairo and Alexa 
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thenc'o to Portiif;al. MandeLslo {Trarelt, in Olearius, Hist. MiiscDn/. tic.. 
1662, 93, 111) i^ivps certain particulars of the pepper cultivation of the 
■■ Cuncam or Uecani.” He states that the tratlie eoi-s nd Surat. 

Accorcline to modern writers the method of cultivation presentlv pur- 
sued i.s very simple. Cuttinys are put down durinj; the rams in June Julv. 
in rich soil, not subject to e.xce.ssive moisture, and liherallv manured, not 
with cow-dune as in Bengal and Assam, but with h-af-monld. The trees 
selected as supports are mostlv tho.se which have a roiieh or pncklv bark, 
such as the jack-tree, the murul'ku (madar, p. 523). etc. The vines may 
grow to 20 or 30 feet, or even higher — thevan* never pruned. All suckers 
are removed and the ground around kept clear of weeds. In three vears 
the vine begins to bear. From the third to the .seventh vear the plant 
improves. After that it remains in goo(l condition for three or four vears, 
and then deteriorates for about the same period, when it is cut down and 
new shoots planted. The fruit is gathered as .soon as the berries at the 
base of the spike begin to change colour, [f/. A'eic Bull., 1895, 178-80.] 

In April of 1905 a Government farm, under the superintendence of 
Mr. C. A. Barber, Government Botanist (for the scientific study of the 
cultivation of pepper), was started at Talhparamba near Tcllicherry. which 
may be spoken of as the centre of the South Indian (indeed of the Indian) 
pepper production. A very large amount of work has alreaily been 
accomplished, of which Barber has published as yet only a brief note 
(Agri. Journ. Ind., i., pt. ii.. 163-4). “Any one.” he observes, "at all 
conversant with a plantation of black pepper, will have noted the great 
variation in the bearing power of different vines.” This is a consequence 
of some plants bearing wholly male (staminate) flowers, others only female 
(pistillate) flowers, while still a third possess both stamens and pistils, but 
the former so sparsely as to lessen fertdity. "In choosing cmies for pro- 
pagation, it will, therefore, be necessarv to first determine whether the 
plant is fully provided with stamens.” " It may be taken as a rule that 
any vine, if fully provided with stamens, will give a good crop, whih' any 
vine not so provided will be capricious in its behaviour, being dependent 
on its neighbours for the swelling of its berri(>--.” 

Barber {Varietie.s ('idt. Pep/ier, in Dept, .b/rn Md-I. Bull.. 19u6. iii.. 
Xo. 56, 126-32. tt. 1-3) savs that there are " three m.nn tv]ies of good 
vines freelv provideil with staimms, the Bdl/imrotla. Kiilhralli and Cheria- 
Jiodi. Eai'h of these has variation,, m all direi tions. " 

Balamcotta. — This is all round the best ]iepper. is widely distributed, 
and apparently the main Tcllicherry variety. The leaves are the largest 
of all. Its general colour is light green, and when full grown is twice as 
long as broad, oval to ovate, broadest at the middle and one side fre- 
(juently broader than the other. Flowering bram hes. drooping. Spikes 
long, usuallv up to six inches, and the individual flowers di.stant. It i.s a 
strong-growing plant. Hushing all over at the same time, and a heavy 
bearer. 

Kallivalli. — This has the reputation of being a heavy bearer, but the 
flushing is irregular. The leaves are fairlv <onstant. but varv in width 
according to age. In general colour thev are dark green, and the veins 
much more deeplv impre.'sed. almo-t corrugated, than in Imlamcotta. 
Flowering branches stand out stifilv and joints l•lo,se together. Spikes 
shorter than in hnlumcntla ami freipientlv seen br.tmdied ; .sometimes, in 
fact, the spikes appear tassel-like. The tiowers are also a good deal clo.ser 
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THE PEPPER PLANT 

together, and though abundantly supplied with stamens, yet the plant 
may' be spoken of as less fixed as a type. 

Cheriakodi. — This name is given to a well-marked variety, small in 
all its parts — a dwarf form, under 15 feet in height. The leaves are not 
large and the spikes are small and crowded with small berries. The 
leaves are arranged uniformly over one another like the tiles of a house, 
almost vertically downwards, and thus hiding a large number of spikes. 

Under each of these main forms there are several recognisable races as 
well as two well-marked juw/le peppers that have found their way into 
estates. These are characterised by dark-green leaves, very large berries, 
and an immense growth on tall forest-trees, and usually hairy spikes. 

Diseases and Pests. — Until quite recentlv very little had been pub- 
lished on these subjects. Butler (Agri. Journ. Ind.. i.. pt. i., 30-6) gives 
an instructive account of the Pepper Wilt. He suspects this disease first 
appeared in the Wynaad district of Malabar about 1900. By 1904 he 
found alarm general. The disease had produced a vast amount of damage 
in three or four years. ‘‘ Its possibilities in this direction,” says Butler, 
“ are evident from the fact that over four thousand acres of pepper culti- 
vation are in the hands of Europeans in South Wynaad, and perhaps five 
times as many are grown by Natives. A far greater amount is grown in 
the coast districts of Malabar, but it is impossible to estimate how much 
this may be.” He then describes the appearance of the diseased 
plants. The leaves first droop, the production of leaf is discontinued, the 
stems of the vine separate from the support or standard owing to the decay 
of the clinging roots, the leaves turn yellow and fall off. and lastly the 
whole vine withers. A similar disease appeared in Cochin-China and Java 
about the same time as in India, and was attributed by Prof. M. Zim- 
mermaim and Dr. van Breda de Haan to the parasitic worm Heterodera 
radicirnla — the common root eelworm. Doubt was thrown by Barber 
and others on the possibility of the eelworm being the sole cause, and 
Butler, in the paper above indicated, has shown that the primary cause 
is a Xeetvia fungus closely allied to, if not identical with that discussed 
under arhar, Vnjanus inflicus (see p. 198). Butler concludes that a 
critical study of the varieties and races of the pepper-\rine with a view 
to discover or produce a wilt-proof form, is the only satisfactory method 
of dealing with the disease. 

[Cf. Garcia de Orta, Coll., xlvi : also in Ball, Proc. Roy. Ir. Acad.. 

671 : Acosta, Tract, de las Drogas. 1578, 10-29 ; Linschoten, Voy. E. Ind., m 
(ed. Hakl. Soc.), ii., 68. 72-5: Bovni, FI. Sin., 1656, Q; Bontius. Hist. A®- 
et Med. Ind. Or.. 1629. in Pi.so. Ind' Utri. re Nat. et Med.. 1658, 103 ; Thevenor, 
Travels in Levant, Indoslan, etc., 1687, pt. iii., 88; Ligon, Hist. Barbados, 1 ■ 

79 ; Alexander Hamilton. New Acc. E. Ind., 1727, i., 298, 301 ; Bennett. 1 a 
derings in N.-S. Wales, 1834, ii., 180 ; Rept. Ind. Hemp Drugs Comm., w-, “ ’ 
260 ; Nicholls. Textbook Trap. Agri., 1892, 200-3 ; The Bower Monwcr p 
(Hoemle, transl.), 1893-7, 78, 85, etc. ; Ind. Agrist., Oct. 2, 1905, xxx., 31 
Trap. Agrist., Oct. 1905, xxv., 563-4.] . 

TRADE. — The trade in pepper is perhaps the oldest, and durmg ^ 
Middle Ages was the most important branch of commerce between 
and the East. In the early days, the Malabar Coast had a prac 
monopoly of the trade. Gradually, how'ever, more and more 
cultivated in. and e.xported from, the Malay Archipelago, and loca 
farther east, till, as early as the beginning of the 19th century, the la 
production had shrunk into relative insignificance. The following gi'®* 
brief .summary of the conditions of the trade. 
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Internal. — The total registered transactions carried by rail and river 
during IWT-o were 14,745,54:4 lb. ; 1905-6, 15,20.3,216 lb. ; 1906-7, 
14,531,776 lb. Calcutta port and the province of Bengal arc usuallv the 
chief IMPORTING centres; being followed in this respect by the Panjab. 
In the last-mentioned year, Calcutta town took 2,686,768 lb. ; Bengal 
province, 2,217,376 lb. ; and the Panjab, 1, -500,128 lb. Of the exporting 
centres, Calcutta again heads the list, having given 4,752,384 lb. ; Madras 
Presidency, 3,654,448 lb. ; Bombay port, 2,727,088 lb. ; Madras ports, 
1,454.096 lb. ; and Karachi, 1,272,320 lb. The Calcutta and Bombay 
supplies are derived by rail and river as well as by sea coastwise. The 
chief exporting centres are Madras and Bombay, and naturally so, since 
they are the provinces of production. The Madras supply is, however, 
drained very largely from Travancore, and is consigned direct to Calcutta 
or Bombay ; so also the production of the Madras Presidency (so far as 
returns of coasting trade show) is consigned almost entirely to Calcutta 
and Bombay. During the five years ending 1905-6 the imports averaged 
16 million lb., of which Calcutta and Bombay ports each took 6-|- million lb. 

External. — The total Exports of Indian pepper during the period 

1900- 7 were as follows : — 1900-1, 8,280.372 lb., valued at Rs. 28,91,835; 

1901- 2, 13,589,172 lb., valued at Rs. 48,01,5.54 ; 1902-3, 9,310,166 lb., 
valued at Rs. 32,76,476 ; 1903-4, 14,348,983 lb., valued at Rs. 50.71.541 ; 
1904-5, 10,113,416 lb., valued at Rs. 35,46,209 ; 1905-6, 17,889.994 lb., 
valued at Rs. 61,07,357 ; and in 1906-7, 9,499,089 lb., valued at 
Rs. 33,01,237. The chief exporting provinces are Madras and Bombay, 
which in 1906-7 exported respectively 7,722.866 lb. and 1,682,468 lb. The 
countries to which the e.xports chiefly go are Italy, which in 1906-7 
took 2,263,912 lb. ; Germany, 1,813,756 lb. ; United States, 1,034,040 lb. ; 
Great Britain, 757,311 lb. ; Turkey-in-Asia, 719,501 lb. ; Aden, 363,899 lb. : 
France, 338,758 lb. ; Belgium, 112,0001b., etc. The re-exports of foreign 
merchandise are unimportant — 10,227 lb. in 1906-7. The Imports of 
pepper into India come almost entirely from the Straits Settlements, 
which, in 1906-7, imported 990,564 lb. out of a total of 1.061,826 lb. 
The other countries from which India imports pepper are chiefly Ceylon 
and East Africa. 

PISTACIA, Linn. ; FJ. Br. Ind., ii., 13 ; Gamble, Man. Ind. 
Timbs., 1902, 210-1 ; Duthie, FI. Upper Gang. Plain, 1903, i., pt. 1, 187 ; 
Brandis, Ind. Trees, 1906, 199-200 ; AN.4t'.\RDi.A,CE.E. A genus of trees 
containing some six species, of which two only are natives of India. 
Several others occur in Afghanistan and Baluchistan and yield valuable 
articles of traile sent largely to India, besides some of the species being 
there occasionally cultivated. 

_ P. Khinjuk, S^ocA.9, iCefy t/ourn. Bo(., iv,, 143 ; Dutiiie, \^1 \ P. integer- 

Stewart^ Gamble, l.c. 210. The North-West Himalayan form {inf^ffervinta) 
kdkra, drek, gurguy tdnhdri, etc. ; galls = kakrasingi, dushtapuchattu : the Baluchistan 
^rm {Khainjauk) ushgai or buzgai, etc. A deciduous tree of theSuliman and Salt 
Ranges; outer Western Himalaya, up to 0,500 feet, extending east to Kuniaon ; 
chiefly on dry slopes and in river valleys. 

The hard, rugose, hollow galls, which form in October, are iisetl to a small 
^tent for dyeing and tanning, and have lone held a place in the Hindu Materia 
^edica. They contain 75 per cent, tannic acid and give a blue-black colour with 
ferric chloride. The leaves are lopped for fodder for buffaloes and camels. The 
^ood is used for furniture, carvings and ornamental work. According to Gamble, 
It IS generally sold in the hill bazars, particularly at Simla, in the form of thick, 
short planks. [Cf. Pharmacog. Ind,, i., 37-1^7 ; The Bower Mayxnscript {Hoernle. 
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transl.), 1893-7, 119, 124; Sule, Monog. Dyes and Dyeing, Berar, 1895-6, 5; 
Agri. Ledg., 1902, No. 1, 21 ; Tschirch, Die Harze und die Harzhehalter, 1906, 
i., 474-5.] 

P. LentiSCUS, Linn. The Mastic Tree or jMastiche ; resin = rumi mastiki, 
Tcundur-rumi, arah, etc. An evergreen shrub of the ^Mediterranean region, which 
yields the mastic of Chios, imported into India. 

The resin (mastic) occurs in small, irregular yellowish tears, brittle and of a 
vitreous fracture, but soft and ductile when chewed. It has been known in 
medicine and the arts from the earliest periods. It is used as a masticatory by 
people of high rank in India to preserve the teeth and sweeten the breath, and also 
in the preparation of a perfume. [Cf. Milburn. Or. Comm., 1813, i., 139 ; Moodeen 
Sheriff. Mat. Med. Mad., 1891, 114-6; Holmes, Cat. Hanb. Herb. Pharmaceut. 
Soc. Mas. Rept., 1892. 29 ; Kew Bull., 1897, 421-2 ; 1898, 190-1 ; 1903, 19-22; 
Ind. For., 1898. xxiv., 480-1 ; Tschirch, l.c. 468-74,] 

P, mutica, Fisch. & Mey. ; Lace and Hemsley, in Ind. For., 1891, xvii., 449-50; 
Prain, Rec. Bot. Surv. Ind.y i., 130; P. Terehinthus, Linn., var, mutica, Aitck. <Ss 
Hemsley, Trans. Linn. Soc., iii., ser. 2, 47. The givan, khanjak; resin ~ mastiki, 
kiinzad, wanjad, shilm, etc. In the Dictionary this species is treated as the .iUian 
representative of p. Tc»'ehinthuH, the plant which yields the Chian or Cyprus 
turpentine, but it is now regarded as a distinct species. It occurs commonly in 
Baluchistan. The resin resembles that of i*. r.ewf and is used in the East as 
a substitute for that substance. It bears the same vernacular names, and is con- 
sidered almost identical wuth that of P. veva. The leaves are very generally 
affected by a horse-shoe shaped gall, which extends round the margin and gets 
the name of gosh-icdra (ear-lobe) from its peculiar shape. According to 
Aitchison the Natives regard the galls as of no use, but value highly the leaves 
for dyeing and tanning purposes. 

P. Terebinthus, Lmn. The Terebinth Tree. A tree or shrub, common on the 
islands and shores of the Mediterranean. It yields a resin (Chian Turpentine), 
the terebinth of the ancients, produced chiefly in the island of Scio. where it is 
collected from incisions made in the stem and branches. [Cf, Holmes, l.c. 29; 
Tschirch, l.c. i. 482-3: Keiv Bull., 1903, 19-20; Kew M us. Guide, 1907, No. 1^54 , 

P. vera, Lmn The Pistachio Nut ; tree und nut = pista : galls = 
gum-resin — kunjad, wanjad, kandur, shilm, etc. A small tree, form ^ 
at 3,000 feet and upwards, in Syria, Damascus. Mesopotamia, Terek, Orfa, the 
Badghis and Khorasan ; extensively cultivated in Syria. Palestine and Persia. 

It yields a resin similar to mastic. The leaves are frequently affected by gal«, 
irregularly spheroid in shape, borne on a short stalk and usually growing from 
the surface of the leaf. These, with the pericarp of the fruit and the unfertilised 
ovaries, are used locally for dyeing silk, and are exported to Persia, Turkest^ 
and India. The fruit, known as the pistachio nut, is oval-shaped and 
in size with the amount of cultivation the tree has received. They are export^ 
in large quantities from Afghanistan to India, Persia and Turkestan, 
the nut is a common article of food among the well-to-do classes, being fried wi 
a little butter and salt and brought to the table hot. The nut is also a frequen 
ingredient of confectionery and ice-cream. It contains about 60 per cent, o 
a fatty oil which is occasionally extracted for use in medicine. [Cf. Aitchison, 
Notes on Prod, of W. Afghanistan and N.E. Persia, 1890, 156-9; Pharmacog. 
Ind., 1, 379-81; Holmes, l.c. 30; Agri. Ledg., 1902, No. 1, 21; Firnainger, 
Man. Card. Ind. (ed. Cameron), 1904, 262.] 

PISUM, IJnn. ; FI Br. Ind., ii., 181 ; Prain, Benq. Plants, i., 368-9; 
Duthie, FI. Upper Gang. Plain, 1903, i., 261-2 ; Cooke, FI. Pres. Bomb., 
1903, i., 409 ; Leguminos,?;. This genus comprises the grey or field pe® 
and the common garden pea, both largely cultivated throughout India^ 

P. arvense, Linn. Dutlne and Fuller, Field and Garden Crops, ii-. ‘ ' 
t. xxxii. B. The Grey or Field Pea, rnattar, mattar rewari. kulon, keiao, 
kuldwan, karain, gkdle, etc. .■Vccording to De Candolle, this pea is wild in ^ 
It is extensively cultivated in many parts of India, during the cold weat eh 
the same way as p. aatirum, under which details of the method will be 
It produces a small, round, compre.ssed, greenish and marbled seed, 
eaten as ddl by the natives. It must be carefully distinguished from knesu^ 
(t-nthyru, natlrii,. p. 703), which it somewhat resembles. The straw is a v® 
Fodder. 
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THE GARDEN PEA 

> 

P. sativum, Unn. ; Duthie and Fuller* l.c. ii,, 17-8, t. xxxii. A. The Garden 
Pea, bara-mattar, hahtahnay kuday shdnrnay ahandiK kalon, ahsa, sen, khandii, 
Idr-kdna, pattanie, gundusani-ghelu, pat, etc. A more robust plant than the 
former, compared with which it ia more valuable and prolific though a less hardy 
crop. It is not known anywhere as a wild plant, and is regarded by some as 
merely a variety or sub-species of M*. arvenne. 

The field and garden peas are generally considered together by writers on 
Indian crops, and the methods of cultivation explained as applying equally to 
both. In all parts of the country the pea is a rabi crop. According to Woodrow 
{Gard. in Ind., 1903, 263-6), the varieties of the white form may be sown at any 
time between IMay and January, if the rainfall is not over 40 inches. A rich, 
deeply cultivated soil that has been heavily manured for a previous crop and 
contains at least 5 per cent, lime is necessary for a good outturn. The area in 
Bombay for 1905—6 was 15,636 acres. As a field crop peas are sown in moist 
land in October or November, and receive, as a rule, no manure or irrigation. 
The crop is reaped at the end of February and March. Leaves and stalks are 
much valued as fodder, under the name of halbn. In Cuttack, Bengal. Banerjei 
{Agri. Cuttack, 1893, 83) states that peas grow well on loose sandy soil after 
maize. The maize crop is removed about the middle of August, and the land 
ploughed twice or thrice between 15th August and 15th September. By the 15th 
September the land is manured with cow-dung at the rate of twenty-five 
cartloads to an acre, and then laid out in ridges and furrows at intervals of one 
foot. The seed ia sown by hand, at the bottom of the furrows, then covered 
over, and the field watered every evening till the plants appear, six or eight days 
afterwards. Watering is continued for two months more, at intervals of about 
six days. About a fortnight after sowing, bamboo twigs are fixed into the 
ground for the plants to climb on. AVeeding is necessary once a month. 
Flowering commences about the 15th October, and the pods begin to form in the 
middle of November. By the middle of February the pods are dry and ready 
for harvesting. In the United Provinces, Duthie and Fuller wTite that both species 
of pea are largely grown in certain districts. They are not returned as a separate 
crop, but together with masur {Lenf* eacuienta, p. 708) occupied in 1904-5 an area 
of 2.055,879 acres. They are sown from the end of September to the middle of 
October, and reaped in March. In the western and central districts peas are 
most commonly grown as a second crop after indigo or rice. As a rule they 
are sown on very heavy soil, wiiich receives little if any preparation and is rarely 
manured. The seed is sown broadcast at the rate of 14 to 1 inaund per acre, and 
ploughed in. In the Oudh and Benares Division the crop is watered once : in 
other localities it is not always irrigated. The cost of production per acre is 
estimated at Rs. 12-13a. for the coarse kind with no irrigation, Rs. 17-13a. for 
the fine kind, assuming that two waterings are given and the land is of higher 
rent. For the year ending 1902 the average outturn of peas for the province 
was Calculated at 1,150 lb. per acre irrigated, and 600 lb. per acre uriirriguted. 
Cultivation in the Central Provinces closely resembles that in the United 
Provinces, but the crop is never irrigated. The area in 1904-5 was 247,779 
acres ; in Berar, 10,257 acres. In the Punjab, peas are cultivated as a field crop 
almost entirely for fodder. Seed is sown on saildb lands in October and No- 
vember after a couple of ploughings. It may be sown broadcast on the same sort 
of soil, if too moist to plough. The seed-rate is 20 to 30 seers per acre. The 
crop is pulled, not reaped, in April, and the yield is 3 to 8 raaunds seed per acre. 

Uses , — The green pods are collected in many localities w’hile the plant is 
Rowing, and are either cooked and eaten like French beans, or the young seed 
is extracted and eaten in the same way as by Europeans. The roasted green 
pods are known in the Panjab under the name of dddhridn and dmidn. The ripe 
seed is also used whole, split as ddl, or ground and made into bread. In Burma 
peas are employed in the preparation of vinegar (p. 1111) The green plant and 
also the “ straw- ” are extensively used and valued as Fodder, more especially 
in the Panjab and Bombay w'here thev are regarded as equal to hay. [Cf. De 
Candolle, dng. Cult, Plants, 1882, 327-8; Bentham, Bev. of Targioni-Tozzetti, 
in Journ. Hort. Soc., 1855. ix,, 138 ; Asa Grav, Sclent, Papers, 1889. i., 347 ; 
Leather, in Agri, 'Ledg., 1901, No. 10. 372-31 1903, No. 7. 152, 15.5, 181-5; 
Lmp. Inst. Tech. Repts., 1903, 235: Firininger, Man. Gard. Ind. {ed. Cameron), 
1904, 172-5 ; Joret, Les PL dans L'Antiq., etc., 1004, li., 249 ; Lock. Plant 
^J^^ding^ Peas, Circ. and Agri. Journ. Roy. Bot. Gard. Ceylon, Jan. 1905, ii., pt. 3, 

27 ; Roy, Crops of Beng., 1906, 64.] 
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PODOPHYLLUM EMODI, if all.; FI. Br. Ind., i., 112-3; 
Berbeeide.e. May Apple, Duck’s Foot, American Mandrake, fafra, 
hhavan-bakra, han-kakri. chimydka, wan-icangan, etc. A small, erect, 
herbaceous plant, met with in the higher rich and shady temperate forests 
from Sikkim to Simla, Kashmir, Hazara, Tibet, the Kuram Valley and 
Afghanistan. 

Is closely allied to the American species p. peitatum^ the source of the resin 
of PotiophyiiHtn of the British Pharmacopoeia. The resinous constituent, 
known as podophyihn^ was first prepared from the Indian root from specimens 
collected by me at Kullu and sent to the late Dr. Dymock at Bombay in 1888. 
The process adopted was that recommended in the British Pharmacopoeia, which 
consists in exhausting the drug by percolation with alcohol, concentrating the 
percolate and precipitating tlie resin by adding water. Podophyllin thus ob- 
tained is an amorphous powder of a bright browTi-yellow colour, if procured 
from the American species, but much lighter m colour, if from the Indian. 
The active portion — podophyUotoxin — consists of an amorphous principle soluble in 
alcohol, and isolated from a chloroformic extract of the root. Although the 
chemistry of the American species has been fully investigated, little had been 
done in that direction with the Indian plant till a few years ago, when specimens 
were sent by the Reporter on Economic Products to the Imperial Institute for 
examination. At the same time the therapeutic and physiological action of the 
Indian drug were investigated by Dr. H. G. Mackenzie and ^Mr. W. Dixon of 
St. Thomas’ Hospital. The results of these inquiries proved that the chemical 
constituents of both the American and Indian drugs were identical and that 
the podophyllin prepared from the Indian species is as valuable a purgative as 
that obtained from #*. peitatutn. Bhaduri {Rept. Labor. Ind. Mus., 1902-3, 28) 
found the Indian resinoid prepared at the Calcutta Medical Stores to contain 
35*7 podophyUotoxin. The Indian drug, moreover, was found to furmsh a 
larger proportion of podophyllin than the American, and to be consequently 
of greater value as a source of the resin. It is thus highly desirable that a regular 
trade in the Native drug should be established. The commercial value of podo- 
phyllin is subject to considerable fluctuation, but is generally stated to vwy 
from ~a. fid, to lO^. a pound in wholesale quantities. The root also contains 
a valuable dye-stuff, quercetin^ which is easy to isolate. Dunstan states that 
the separation of the dye as a by-product of tlie manufacture of podophyUm 
would probably repay the Indian producer. [Cf. Pharmacog. Ind., i., 69-70; 
iii., app., 99-101; Henry, Econ. Bot. China, 1893, 25; Lawrence, Vall^ of 
Kashmir y 1895, 75, 85 ; Edgar Millard, L^ote on Ind. and Amer. Resins of FodO' 
•pyhllum, in Pharm. Journ.y March 2fi, 1898, vi., 304-5 ; Dunstan and Henry, 
Chem. Investig. of Ind. and Amer. Podophyllumy in Trans. Chem. Soc., April 
1898 ; Mackenzie and Dixon, Phsiol. Action and Therap. Prop, of PodophyUum, 
in Edinb. Med. Journ.y 1898 ; Dunstan, in Ind. For.y 1898, xxiv., 321-2; iwp* 
Inst. Ann. Rept,, 1898-9, 22, 28, 41 ; Rept. Proc. Cent. Indig. Drugs. 

1901, i., 46, 62, 72-4 ; 211-8, 273-5, etc. ; Imp, Tech. Repts.y 1903, 170; 

White and Humphrey, Pharmacop,, 1904, 557-8, 561.] 


POGOSTEMON HEYNEANUS, Benfh. ; in Wall., PI 
Bar., i., 31 ; P. Patchouli, Hook., /., FI. Br. Ind., iv., 633 ; Labiate. 
Indian Patchouli, pekoli, pacholi, pachdpdt, panel, mali, pachpanadi, 
poko nilarn, etc. A plant found both wild and cultivated in Western an 
Central India from Bombay and Berar southwards, and said to be t e 
chief source of the Indian patchouli. The plant which afiords the grea er 
part of the patchouli perfume of European commerce is, however, • 
minve, Tenore (considered by Hooker a variety of P. Patehou 
which does not appear to be met with in India at all, but to he a cultiva e 
form of P. C'nblin, Benth., a native of the Philippines. [C/. Kao “ 
1908, 81.] ttle- 

Genuine patchouli (i.e. m*. is cultivated chiefly in the Straits 

ments and Penang. The patchouli of Assam is obtained from ytierotcena 
Pram, In the Central Provinces and Berar I found p. HeynettnuH gre 
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in the 6eie2-lea£ houses and sold apparently by the owners to the "perfume manu- 
facturers. This may be, at least partly, the patchouli of Bombay. Gilde- 
meister and Hoffmann, at ail events, speak of the drug being shipped from both 
Calcutta and Bombay, but of poor quality. From the differences in chemical 
composition they suspect that the Calcutta herb is the Assam plant ( n. 

The Bombay plant, as suggested, may be derived from the pan-house cultivation, 
but in that case the supply must be very limited indeed. On the Girnar hills, 
Kathiawar, I was shown a plant (r st»^obiianthef4 ijciovephaiitf*. Benth.) the 
large sticky and sweetly scented buds of which were being collected to be sent 
to Bombay as a perfume (? patchouli substitute). 

The following is the method of patchouli cultivation pursued in the Straits. 
The soil most suitable is a stiff clay with a small percentage of silica. The land 
is trenched, the plants deposited in rows, 2 feet apart (during the wet season), 
and carefully shaded till the first crop is obtained. Two other crops are secured 
at intervals of six months, after which the plants are dug up and the land 
retrenched and manured. The crop is gathered by cutting do'wn all but one 
stalk on each root, and placed to dry in the sun during the day and under cover 
at night. The dried stems are then made up into bales and sold. Adulteration 
with the leaves of ruku (Octmum Linn., var. or with those of 

perpulut {I't'ena tobatn) is said to be common. The oil is prepared by passing 
steam through the leaves in a large copper cylinder and condensing the distillate. 
One pikul (133J lb.) of the raw material yields from 2-t to 30 oz. of the oil, and 
if free from the heavier stalks, about double that amount. The oil is very 
largely used in European perfumery. \Cf. Sawer, Odorography, 1892, 293-308 ; 
Kew BuU.y 1897, 6o ; Gildemeister and Hoffmann, Volatile Oils^ 1900, 056-8 ; 
Thorpe, Diet. Appl. Chem., 1900, in., 123 ; Schimmel & Co., Semi-Ann. Rept.y 
Oct.-iSTov. 1905, 52 ; April-May 1906, 49-50.] 

PRUNUS, Linn* : FI. Br. Ind., ii., 312-7; Gamble, Man. Ind., 
Timhs., 1902, 311-5; Rosaceje. A genus which contains some 21 
species within the Indian limits, including the almond, peach, apricot, 
plum and cherry. 

P. Amygdalus, Stof<es. The Almond, bdddm, hildti-baddmy vddam-kottai, bddam- 
vittulUf etc. A moderate-sized tree, indigenous in Western Asia and occasionally 
cultivated in Kashmir and the Panjab. 

There are two varieties, bitter and sweet, but these cannot be distinguished 
botanically. The almond yields a Gum,’ the baddm or Hog-tragacanth. which is 
exported from Persia to Bombay and re-exported to Europe, while from the 
fruit are obtained two Oils, an essential and a fixed. The fixed oil is procured 
by expression from the seeds of both varieties. It is clear, yellow, with an 
agreeable flavour and is much used by perfumers, though frequently adulterated 
with gingelly, poppy or mustard oils. The essential oil is got from the bitter 
variety and is known as “ oil of bitter almonds,” but according to Gildemeister 
and Hoffmann, “ only a very small amount of the bitter-almond oil of commerce 
13 prepared from bitter almonds. For the manufacture of the oil, the seeds of 
the apricot (J». nrt$»eniaca) serve almost exclusively, and the oil thus prepared 
does not appear to differ in any respect from the oil obtained from bitter 
almonds.” It is produced by submitting bitter-almond or apricot cake, left 
after expression of the fixed oil, to distillation with water, alone or mixed with 
salt. Medicinally the almond has been used in Europe for many centuries, 
but is little esteemed in India. The kernels of the sweet variety are largely used 
in dessert and confectionery. [Cf. Bentham. Rev. of Targioni-Tozzetti, in Joitrn. 
Hort. Soc.. 1855, ix., 162 ; Pharmacog. Ind., i., 563-7 ; Gildemeister and Hoffmann, 
Volatile Oils, 1900, 436-42.] 

P* armeniaea, Lmn. The Apricot, Mishmus, or '‘Moon of the Faithful,” 
ehuan, zardalu. khubani, paling., kuahm-dru, galdam^ iaer, cherkush, hdri, shiran, 
tnandata, nakhter, etc. A moderate-sized deciduous tree, cultivated in the 
estern Himalaya, hardly ever ripening its fruit on the eastern section. Rox- 
burgh and De Candolle, however, consider China its original home. Stem [Ancient 
Sihotan, 1907, 131. 337, etc.) says that the labourers employed by him, in his 
excavations, identified the wood found in the houses, as also in the remains of 
orchards, as being the uruk (the apricot) — a plant with which they were fully 
conversant. This would fix its cultivation in ancient Khotan as at least prior 
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to the closing decades of the 8th century— the date at which the last of the series 
of cities was abandoned and enveloped in sand. 

The apricot yields a Gum similar to tragacanth, known commercially as 
Cherry-gum^ A clear OiL is extracted from the seed and used in burning, cook- 
ing, and for the hair. As already explained, from the cake is obtained the bitter- 
almond oil of commerce. The seeds are brought from Asia Minor into Europe 
as “peach kernels.” The fruit ripens from May to September, according to 
elevation. In the North-West Himalaya dried apricot forms a considerable 
portion of the Food of the people, but the fruit is also eaten fresh. By Europeans 
it is largely employed in this state for making jam. and when dried for cooking. 
The dried fruit is also an important article of trade, being brought to the plains 
of India from Afghanistan and the neighbourmg hills. The emporium of this 
trade is Leh, where, according to a writer in Capital (Oct. 19, 1905), about 300 
maunds are imported annually from Baltistan or Little Tibet. The same wnter 
states that in the Afghanistan khuhnnis the trade is in the hands of Kabulis, who 
retail the moist stoneJes.s fruits in the Calcutta market at 8 annas to 1 rupee per 
seer, and the dried fruit at about Rs. 1-8 per seer. Gamble states that the wood is 
handsome and used in the Panjab for various purposes, while in Lahoul and Upper 
Kunawar it is the chief firewood. [C/. Hoffmeister, Travels in Ind.^ 1848, 
392-3, 464 ; Bentham, l.c. 163 ; Sinythies, in Agri. Ledg., 1894, No. 15, 5-6, 45-6; 
InA. For., 1895, xxi., 70-2: Jnd. Card., Mav 18, 1899, 205; Gildemeister and 
Hoffmann, Lc. 437; Firminger, Lc. 245; Sly, Fruit in the N.W. Front. Prov., 
in Agri. Journ. Ind., i-, pt. lii., 268-9.] . . 

P. Cerasus, Lmn. The Sour or Dwarf Cherry, alu-hdlu, gilds, olchi, 
aayna, etc. According to De Candolle, this is a native of the region stretching 
from the Caspian Sea to Western Anatolia. In India it is cultivated in the 
Panjab Himalaya and North-West Provinces, up to 8,000 feet. It yields a GuM 
similar to tragacanth. In Europe the kernel is used for flavouring 8e\er^ 
liqueurs and the fruit for making preserves, while the wood is valued by ^binet, 
musical instrument and pipe makers. [Cf. Bentham. l.c. 160 ; Smythies, in 
Agri. Ledg.. l.c. -^2, ; Firminger, /.c. 24(>-7.] . , i » ? 

P. communis, Huds.. var. insidtia, Tlie Plum, alucha : fruit == alu, khara, alu- 
bukhdra, alecha, bhotiya baddm, olchi, er, gardalu, hint, alpogddd-pazimm, Q c. 
A moderate-sized tree, cultivated (or indigenous) in the Western Himalaya rom 
Garhwal to Kashmir, at 5.000 to 7,000 feet. It yields a yellow Gu^ of little 
value, which somewhat resembles gum-arabic. An Oil prepared from the kerne , 
the “ Plum-oil ” of Europe, is used for illuminating purposes. The ripe ^ 
eaten by all classes and is much esteemed. In a dried condition, a variety, 
Bokhara plum, is imported in quantities from Afghanistan, and is much 
as an article of diet. It also forms an ingredient of a common chutm. 
plum {uar. dnmemtica] is Cultivated to a small extent in the plai^ ^ ***■ 

India, but the fruit is inferior to that produced on the hills. Gainbie s a 
that the wood is smooth to work and is used in Kashmir for the 
of the so-called papier-mache boxes. [Cf. Bentham, l.c. 161 ; ’ 

in Agri. Ledg., l.c. 42, 46; AVoodrow, Card, in Jnd., 1903, 306; Firming , 

P- ” PadUS, Linn. The Bird Cherry, jamana, likh-ar-u, hlo sa, 
bombaksing, zamb-chule, paras, kdlakdt, gidar-ddk, hart, zum, etc. A .fT- 
sized deciduous tree of the Himalaya from the Indus and Kuram Valley to » 

at 6,000 to 10,000 feet (Gamble). It yields an inferior Gum and a j 

Oil, which may be used medicinally. The fruit is eaten by the . ^ 

the leaves form an excellent cattle Fodder. The wood is occasiona y 
for making railings, agricultural implements and spoons. ^ nAnu 

P# perslca, stakes. The Peach and Nectarine, aru, takpo, rek, sunnu, c 
hem beimi, mandata, shaftalu, ghwareshtai, etc. A small tree, nati\e o ' 

cultivated all over India, especially on the eastern side, and often 1°'^ 
wild. The tree flowers, according to elevation, from January to - 
the fruit ripens between May and October. For the method of 
the reader should consult Smythies and Firminger. Like 
i*vunuH, it yields small quantities of unimportant Gum. From c ’ . ^ 

an Oil is obtained, used by the Natives of the North-West Hima 
cookery, illuminating purposes, and as a dressing for the hair. I /•, ^ 

de Orta, 1563, Coll., xlvi. , Bentham, l.c. 163; Smythies, 
l.c. 17-8, 42, 46; W^oodrow, Card, in Lnd., 1903, 303-6; Firminger, 

242-4.] 
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P, Puddum, Roxb Wild Himalayan Cherry, paddam^ kongki, ''puya, cham'iari, 
amalguch, padma-kasta, etc. A moderate-sized (in Sikkim a large) deciduous 
tree, wild in the Himalaya from the Indus to Assam, between 2,500 and 7,000 
feet ; Khasia hills ; hills of Upper Burma ; often cultivated. It yields an 
abundant Gum, which is not made use of, and the kernels contain an Oil similar 
to that of bitter almonds. The fruit is little eaten by Natives, but is sold in 
quantities to Europeans for the manufacture of hill cherry brandy. According 
to Kanjilal, the stones are made into rosaries and necklaces by fakirs. The 
wood is used in the Panjab Himalaya for walking-sticks (made of saplings, or 
root-suckers), and in Darjeeling is worked up into furniture. \Cf. The Bower 
Manuscript (Hoernle, transk), 1803-7, 102, 104, etc.] 

PSIDIUM GUYAVA, FL Br. Ind.. ii., 468: Talbot, 

List Trees, etc., 1902, 166 ; Gamble, Man, Ind. Timhs., 1902, 355 ; 
Prain, Beyig. Plants, 1903, i., 487 ; Cooke, FL Pres. Bomb., 1903, i.. 498 ; 
Myrtace.^. The Guava, amrut, peyara, madkuriam. amuk, yfiyci. an]ir, 
zard, perala, jdmhd, guava^ segapu, cova, sebe, pela, mdlakd heyig, etc. A 
small evergreen tree, introduced from America and now cultivated and 
found semi-wild all over India, 

It is grown solely for its fruit. According to Pirminger, the best qualities 
are produced in Allahabad and its neighbourhood. Young plants are easily 
raised from seed during the rains, but propagation by layers is usually resorted 
to, and rooted suckers may also be taken from the base of the main stem. It 
requires no particular cultivation and thrives in any soil. The tree blossoms 
during the hot season and continues to do so and to bear fruit to the end of the 
cold season. The finest fruit, however, is said to be obtained when the general 
bearing season is over. There are two varieties, one known as the Pear Guava, 
the other as the Apple Guava, but they are so alike that they can scarcely be 
distinguished till cut open. The fruit is eaten by all classes, but by Europeans 
is generally preferred stewed or in the form of jelly or of the well-known 
"Guava cheese.” According to Gamble, the wood is made into spear-handles 
and special instruments. In Vellore, North Arcot, it is said to be used for lac- 
tumery. In Assam, the leaves and bark are employed in Dyeing, and m 
Bengal and the United Provinces are occasionally employed in Tanning. 
[Cf. Merian, Insect. Surinam, 1705, tt. 19, 57 ; Pharmacog. 2nd.. 1891. li., 30-2 ; 
Imncan, Monog. Dyes and Dyeing, Assam^ 1896, 41 ; Agri. Ledg., 1901, No. 9, 
346 ; 1902, No. 1, 43 ; Firminger, Man. Oard. Ind., 1904, 235-6.] 

PTEROCARPUS, Linn, : FL Br. Ind., 238-9 : Praiii, in Journ, 
As. Soc. Beyig., 1898, Ixvi., 123-4 ; also in Ind. For.. 19G0, xxvi.. app. ; 
Gamble, Man. lyid. Tiyyibs., 1902, 257-62 ; Prain, Beyig. Plants, 1903, i., 
411-2 ; Brandis. Ind. Trees. 1906, 239-40 ; Legpmixo-S.e. A genus of 
great economic importance, including the trees which vield Gum-kino, 
Red Sanders, Andaman Redwood and Padouk. 

P. dalbergioides, Roxb. , P. indicus, FI. Br. Ind., ii., 238 (in part). Andaman 
Redwood or padouk, chalanga-dd of the Andamans. A large tree sparingly cul 
tivated in Bengal and Southern India. It has frequently been confused with 
the next species, a Burman plant also known by the name of padouk. 

In the Andaman Islands this “ is the principal timber tree and its wood has 
of recent years obtained a good place in the markets of Europe ami America 
as a handsome wood for furniture, parquet floors, railway carriages, dciur-frames 
and balustrades, etc. In India it has long been in use as a guii-carrmge WTx'd, 
and stores are kept in the arsenals of Calcutta, Madras and the Kiiklerjiore 
Dockyards ” (Gamble). Recently it has been successfully employed m England 
in panelling, and in America in the building of Pullman cars. [Uf. For. Admin. 
Bepts. Andaman Islands. ; Todd, Kept. Explor. X. Andamans, 1905 ; Anderson, 
Bept. Explor. X. Andamans, 1905; Gilbert Rogers, Bept. Dtpt. Conservator of 
Bor., Andaman Islands. ; Ind. For., 1905, xxxi., 5H-7 ; also Todd, 1900, xxxii., 
581-7.] 

P. indicus, wntd. ; FI. Br. Ind., li.. 238 (in part), A deciduous tree believed 
to be indigenous in the Malay Peninsula and Archipelago ; cultivated in iloul- 
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mein, Anihersc and Tavoy. This is tlie species hitherto supposed to be the 
source or a source of the wood known generally as padouk of Burma, and with 
which the previous species, was, till Prain studied these trees, 

commonly confused. The circumstances that led up to this are fully discussed 
by him (ind. For.y l.c. 6). It seems certain that the name padouk is not applied 
to F. intiicitfi, and possibly that F. indieuM is not an indigenous species an3rwhere 
in Burma. [Cf. Greshoff, in Nutt. Ind. PL, in Kolon. Mus., Amsterdam, Extra 
Bull., 1896, 107.] 

P. macrocarpus, Kurz. Burma padouk or simply padouk. A deciduous tree 
of the eng and upper mixed forests of Burma ; Shan, Chin and Karen hills of 
Upper Burma, Pegu and Martaban. According to Prain, this species alone is 
entitled to the name Burma padouk. Gamble .states that the wood is harder and 
heavier than that of F. duibet'giitideH, but, though a fine handsome wood, is 
probably not used outside Burma. 

P. Marsupium, Roxb. ; Hooper, in Agri. Ledg.. 1901, Xo. 11. The Indian Kino 
Tree, hija, bijasal, piasdl, hltun, murga, pedci, radat bera, dhorheula, bibla, 
hiini, houne, daan, vengai, pedegu, peddagi, benya, karinthagara, etc. ; the gums 
hird-dokhi, ndt-kd-dammul-akhtuin, kdnddmiruga-rniraitam, vennap pasha, etc. 
A large deciduous tree of Central and South India and Ceylon, extending 
northwards as far as the hills of Bihar, Binda and the Kumaon Terai. 

This species yields the gum-kino of European Materia Medica. To E. M- Holmes 
is due the credit of having originated the modern interest taken in Indian kino. 
In a letter, September 23, 1895, he drew my attention to the high prices then 
ruling in Europe for tlie extract. He recommended that the Indian production 
should be investigated and an improved supply cautiously introduced. In con- 
sequence an inquiry was instituted all over India, and the information thus 
brought together was published by Hooper. The manufacture of kino from 
the juice of f. is conducted in the district of Xorth Malabar. 

The best season for collecting is the dry weather during February and March, 
when the trees are in blossom. The right to tap the trees is put up to auction. 
In other cases, the tapping is conducted by rangers under the supervision 
of the district forest officers. The following is the method of collecting 
adopted a few years ago by Mr. J. G. F. Marshall, the District Forest Officer. 
A longitudinal cut is made with an axe or knife [macha katti) through the 
bark of the tree down to the cambium, about feet long, and side cuts 
are made to lead into this. A bamboo tube is then fixed at the bottom of 
the main incision to catch the juice. In about twenty-four hours the 
gum ceases and the bamboo is taken down. When several of these bamboo 
tubes are nearly full, they are carried to headquarters and emptied into a l^ge 
cauldron and boiled. During the boiling, the impurities which rise to the surface 
are skimmed off. When sufficiently concentrated it is exposed to the m 
shallow vessels till dry enough to crumble to pieces. It is then weighed^and 
packed away in boxes. Another method, more recently adopted in 
Malabar, is to dry the juice m shallow trays in the shade. The trays are arra^w 
on tiers or shelves in a shelter constructed of bamboo, and the dust excluded by 
muslin-covered doors. The gum is poured into the trays in layers about one- 
eighth of an inch thick, and takes about seven or eight days to dry, producu^ 
a dark ruby kino of great purity. Marshall found the yield to be about 
of juice per tree, equivalent to J lb. of the dried gum, ready for medicin 
purposes. The yield of dry kino from the liquid exudation depends on the con' 
sistence at the tune of collection, but is usually 50 per cent. E. White has recen y 
pointed out that the peculiar insolubility of Alalabar kino in alcoholic and aqu^ 
solutions is due to the action of an enzyme. From this Hooper infers ^ 
commercial kino is improved by boiling before evaporation to dryuiess 
Labor. Ind. Mus., 1903-4. 31). . 

In North Alalabar alone, it is stated that about 2,000 pounds of kino can 
procured annually, at the price of 3 to 4 annas a pound, but there is scarcely 
demand for the article in India except by the Aledical Store Departments ot 
cutta, Aladras and Bombay. In addition to its medicinal use it is said 
kino is also employed at a certain stage in the preparation of some wines, 
drug collected in Malabar finds an outlet in the ports of Calicut and ^ 

The Native State of Travancore exports its produce through Cochin and 
while gum collected in Soutli Kanara is despatched from Alangalore. 
of the kino is known as Cochtn grain, probably because Cochin is the 
port of call. Gamble say's “ there is a considerable demand for kino g 
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for export, much of it going to France.” In 1897-8 the price for genuine 
“Cochin” grain was IO 5 . per lb.; in 1899 the price fell during the year 
from 10s. to 2s. per lb., and in 1900 it is said to have been sold at Is. per lb. 
In a report by Dunstan, of September 1905, the market price in London 
is stated to be 4d. per lb. Recently the drug has been examined with a 
view to discover its value as a tanning material, and a report {Kino as Tanning 
Mat., Imp. Inst. Kept., Sept. 13, 1905) was issued on the results obtained. 
Dunstan considers that kino would be quite suitable for use as a tanning material, 
on a commercial scale, provided it could be obtained at a sufficiently low co«t to 
enable it to compete with other tanning materials. He regards a price of about 
2.d. per lb. as the limit. Experiment seems to prove that the kino prepared by 
the method of merely drying the juice in the sun is the best for use as a tan. 

The bark is occasionally employed for Dyeing. Sir Thomas Wardle found it to 
contain a brownish-red colouring matter, which produced reddish-fawn colours 
with tasar silk. In the territory of Goa it is also employed for its astringent 
properties. The leaves make an excellent Fodder, and are reported by Molhson 
to be specially valuable as a Manure. After teak and blackvvood, the kino 
Wood is said to be the most important in South India, and to be in great demand 
for door and window frames, posts and beams, furniture, agricultural implements, 
cart and boat building, and has also been used for sleepere. It has a high reputa- 
tion in the manufacture of double-headed drums, being regarded as specially 
sonorous. \Cf. Pharmacog. Ind., i., 464-7 ; Schaer-Strassburg, Drachenblnt und 
Kino, Reprint from Proc. Germ. Pharm. Soc., 1901 ; African Kino, in Per 

Tropenpfianzer., June 1902, vi., 305-8 ; Imp. Inst. Tech. Repts., 1903. 175-6.] 

P. santalinus, Unn , /. Red Sanders Tree, Red Sandal-wood, rukhto-chandan, 
undum, tilaparni, ranjana, ratdnflL tdmbada, chandana, shen-shandanam, erra- 
gandhapu-chekka, gandham, rempugandha-cheke, sandaku, etc. A small tree of 
South India, chiefly in Cuddapah, North Arcot and the southern portion of the 
Karnul district. On a small area, near Kodur, in Cuddapah, it lias been very 
successfully cultivated (see p. 976). 

In former years the great use of tlie wood of this species was as a Dye, and 
large shipments were made annually from Madras to Europe, where it wasemployed 
as a colouring agent in pharmacy, for dyeing leather and for staining wood. The 
demand, however, has now greatly declined, due probably to the increase in the 
use of artificial dyes. In India it is chiefly employed in marking idols and for 
staining the forehead in certain caste markings. The value of the wood as a dye 
is due to a red colouring principle, Santaim, soluble in alcohol and ether, but not 
in water. When dissolved in alcohol, it dyes cloth a beautiful salmon-pink. 

The Wood is highly prized for house posts, and in the South Deccan is univer- 
sally employed for plough-poles and other agricultural implements. It is also 
in great demand for carved work, wood idols, boxes and picture frames [C/. 
Garcia de Orta, 1563, Coll., xUx. ; Pharmacog. Ind., i., 462-4 : Hadi. Aloyiog. 
Pyes and Dyeing in U. Prov., 1896, 81 ; Holder, Monog. Dyes and Dyeing in 
Madras, 1896, 4 ; Dutt, Mat. Med. Hind.. 1900. 154 ; For. Adimn. Repts. Madras ; 
Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.). 1907. 252.] 

PUNICA GRANATUM, Litnu; FL Br. Ind.. ii., 581 ; Gamble, 
Man. Ind. Timhs.. 1902, 377 ; Duthie, FL Upper Gang. Plain. 1903, 354 ; 
Prain, Beng. Plants, 1903, i., 505; Cooke. FI. Pres. Bomb., 1903, i., 515; 
Lythrace.'E. The Pomegranate, andr-kd-per, dhalim, madala, ddru, 
jaman, dddam-nu-jhdda, mddalai. danimma. mdtalan, thaU, etc. A shrub 
or small tree wild in the Suliman Range between 3,500 and 6,000 feet, 
Salt Range and West Himalaya. 

In many parts of India and Burma it is cultivated for its fruit, which, how- 
ever, according to Firminger, is not to be compared with that brought down 
annually by Afghan traders from Kabul. It is not particular as to S(nl, is said 
to succeed even in the driest, but does not tlirive in very damp climates. To 
jueld good fruit, it mu.st be manured every year, preferably in December. Plants 
JYiay be multiplied either by seed, by cuttinss. or by layers. The best method is 
to raise seedlings and graft on them, when of sufficient height, from trees of a 
superior kind. It bears fruit principally during the cold setison. Before the 
fruit is a quarter grown, it is frequently penetrated by a caterpillar which de- 
vours the interior and causes the remainder to rot. To prevent this, when still 
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THE APPLE 

small, it should have the calyx cut clean off and then be tied up loosely in a 
piece of linen cloth. When ripe it is about as large as a full-sized apple, with a 
hard rmd of a broumish-red colour. The quality varies in different localities. In 
the Lower Provinces and Bengal it is inferior to that of the Xorth-West and 
hilly regions. By the Natives, a cooling sherbet is made of the pulp, and from 
remote times it has been valued for its medicinal properties. 

In various parts of India the flowers are used as a red Bye, while the as- 
tringent rind of the fruit and the bark are \-aluable Tanning materials. The 
Wood is not used for any purpose, but according to Gamble might be substituted 
for boxwood. [Of. Merian, Insect. Surinam, 1705, tt. 9 and 49 ; Pharmacog. 
Ind., 1891. ii., 44; Cameron, For. Frees of Mysore and Coorg, 1894, 150-1; 
Monographs, Dyes and Dyeing : — Duncan, Assam, 1896, 42 ; Hadi, U. Prov., 
1896, 80; Fawcett, Bomb. Pres., 1890, 34; Russell, Cent. Prov., 1896, 14-5; 
Agri. Ledg., 1902, No. 1, 43-4 ; Woodrow, Card, in Ind., 1903, 319-20 ; Firminger, 
Man. Gard. Ind., 1904, 234-5.] 

PYRUS, Liiui. ; FI Br, Ind,, ii., 372-80 ; Gamble, Man. Ind. Timhs., 
1902, 321-4 ; Rosace.e. A genus of moderate-sized trees, occurring in 
the Himalaya, Khasia hills and Burma. Several bear edible fruits, of 
which the best known are the apple and the pear. In this place may be 
mentioned the closely allied plant Ci/donUt vidffaris, Pers . — the quince 
or hilu — a small tree cultivated in the Western Himalaya. 

P. communis, Unn. The Common Pear, nashpdti, nak, kishta, bahira, tang, 
amrud, charkeint, li, etc. A small tree biieved to be wild in Kashmir, cultivated 
throughout the Himalaya, on tlie Xilgiris, at Bangalore and elsewhere in South 
India. 

The pear-tree thrives well in most parts of India, and is easily propagated by 
layering or grafting. The latter operation should be performed in February or 
March, Cuttings will also strike root if put down in February during the rains. 
The fruit ripens about August or September : as a rule, the tree does not come 
into bearing before it is ten years old. A full account of the method of cul- 
tivation on the hills is given by a writer m Indian Gardening (Feb.-Mar<m 
1899). The fruit of the ordinary hiU-pear is generally hard and flavourless, and, 
though eaten by Natives, is little used by Europeans except for cooking pur- 
poses. In Kangra and the lower inner ranges of the Himalaya, pears from 
imported European stocks are grown to great perfection, and the produce w 
exported to the hill stations and the plains. In Europe the Wood is 
for engraving and turning, but especially for drawing implements, such as 
set-squares, etc. [Of. Bentham, Rev. of Targioni-Tozzetti, in Journ. Hort. Soc., 
1855, ix., 158; Smythies, in Agri. Ledg., 1894, No. 15, 5, 34-47; Coldstreai^ 
Rept. on Fruit Cult, in Simla Dist. and Kullu, 1894, 7, 14; Woodrow, Gar . 
in Ind., 1903, 308 ; Firminger, Man. Gard. Ind., 1904, 249-50.] 

P. Malus, Linn. The Apple, seb, kushu, sher, tsunt, sun, ching, li, pdlu, manra, 
sevu, etc. A moderate-sized tree indigenous in Eastern Europe and possiby 
also in the Western Himalaya, between 5,000 and 9,000 feet ; largely cultivatea 
m the Himalaya, the Pan jab, Sind, North-West Province.s. Central India an 
the Deccan. Stein discovered apple-wood {alma) used in the liouse-construction 
of ancient Khotan (see the remark regarding tho Apricot, p. 905). 

In India, apple-trees are propagated by layering and grafting on the 
country, or long aceliniatised stock. Firminger, quoting General Jenkins, sta 
that cuttings may be planted in January and February near water and as 
during the rams. When they shoot strongly they should be 
cut down to two or three buds, and of these the strongest shoot only shout 
allowed to grow. This should be trained straight up to a height of 
feet. Grafting takes place in March. A gravelly soil is most suitable, ih® 
fruit is produced in the Kangra Valley, whence it is e.xported m quanti 
Simla and the plains of India. The traflio from Kashmir to Rawalpindi an 
Panjab generally has become a large and important one. Government ore i 
iiave been esta'blisheil in Kuniaon, where apples of choice English sor ® * 
successfully grown. Tlie Municipality of Simla has also niade an effort o u 
as an orchard the tract of hills reserved as the catchment area m water ' 
8!y {Agri. Journ. Ind., 1907, ii., pt. i., 70-3) reviews the available 
regarding the apple cultivation of the hills of India. In Afghanistan, he e 
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the apple is raised from seed and is not grafted. Baber {Memoires (Leyden & 
Erskine, transl.), 281) mentions the apples of Kabul. In the Shan States 
(Burma) the apple is grafted on to Uoojuia imUra. [Cf. Bentham, l.c. 1.59; 
Symthies, in Agri. Ledg., l.c. 3-5, 45, 38-41 ; Fruit Cult, on the Hille, in Ind. 
Card., Dec. 1, 1898, to Feb. 16, 1899; Woodrow, l.c. 306-7; Firminger, l.c. 247-9.] 


Q 

QUERCUS, Linn, ; FJ. Br. Ind,, v., 600-19 ; Gamble, Man. Ind. 
Timhs., 1902, 671 ; Prain, Beng. Plants, 1903, ii., 986-7 : Brandis, Ind. 
Trees, 62^1-33 ; Cupulifer.^:, A large genus of important forest trees 
attaining their greatest Indian development in the Eastern Himalaya, 
the Khasia hills and Manipur. Thirty-one species occur in India and 
Burma. 

Q. dilatata, Lfndl. The Green Oak of the Himalaya, mom, tilayigsa, kilonj, 
rarmhing, kali ring, chora, parungd, ban, karsh zaih, etc. A large, nearly de- 
ciduous tree of the inner Himalaya, extending westward to Afghanistan and the 
Safedkoh, eastward to Nepal, usually at 7.000 to 9,000 feet. 

According to Brandis, the wood is durable, and used for building, agricultural 
implements, axe-handles and jampan poles. Gamble states that in the Tons 
Valley Sleeper Works it is the best wood for making the runners of the sledges 
used in the extraction of the deodar timber. In the Simla district it is exten- 
sively used in the manufacture of charcoal. The leaves and shoots are also 
regularly lopped for fodder, and the bark has been tried for tanning. [C/. 
Hooper, in Agri. Ledg., 1902, No. I, oo.] 

Q. incana« Roxb. The Grey Oak, hanj, sila, aupdri, rin, vari, mcirii, karsku, 
ahindar, serei, daghunbdn, etc. A large evergreen tree of the Himalaya from the 
Indus to Nepal at 2.000 to 8.000 feet ; also the Shan hills, Burma. 

According to Gamble, this is perhaps the best known of Indian oaks, and is 
one of the most common trees near the hill stations of Simla, Mussourie, Naini 
Tal, etc. The wood is little used for timber as it warps and splits badly, and is 
rarely straight, but it is occasionally employed in building and for agricultural 
implements. Its chief use is as fuel, both as firewood and charcoal. The bark 
yields a reddish-fawn colouring matter and is employed for tanning purposes. 
In 1894 Prof. Trimble examined the barks of various Indian oaks and found 
this one contained by far the largest quantity of tannin, viz., in the dry bark, 
23’36 per cent. [Cf. Agri. Ledg., l.c. 55. J 

Q* lamellosa. Smith. The shalski, pharat-singhali, budgrat, hiik. A very large 
overgreen tree of the Eastern Himalaya from Nepal to the Daphla hills at 
5,000 to 9,000 feet ; Manipur at 7,000 to 8,(X)0 feet. Is said to be the finest and 
most important tree of the Darjeeling forest.s. reaching occasionally 100 to 120 
feet in height. The timber is durable, if not much exposed to wet, and is used 
for posts and beams in the construction <»f houses and bridges, for doorposts, 
window-frames and rafters. It is also an excellent fuel. In Darjeeling the bark 
is used for tanning. [67. Agri. Ledg., l.c. 55.] 

Q. lusitanica, Lam. ; Q. infectoria, Oliver. The Gall or Dyer’s Oak, na- 
luphul, mazu, nidyd, machakai, pyintagar-rethi, etc. A middle-sized tree or shrub, 
native of Greece, Asia Minor and S^Tia, extending to Per.sia, whence the galls 
nre imported into India. These are excrescences caused by an insect puncturing 
the twigs and depositing its ova. They are extensively used both a.s a dye 
and medicine. In dyeing they are boiled in water till about three-fourtlis of tlie 
^ater is evaporated, and the cloth is then dipped in the decoction. Medicinally 
they are used either in the form of a powder or as an ointment. [Cf. Pharmacog. 
Ind., 1893, hi., 360-4 : Hadi. Monog. Dyes and Dyeing, C. Prov., ISiKi, S3.] 

Q. semecarpifolia. Smith. C'ommon Brown Oak of the Himalaya, ght.si, knr.ih'i, 
khareu, harchar. jangal ka paruyigi. kreu, etc. A large o\'e»'grven tree of the 

inner Himalaya extending westwanl to the Safedkoh and .\ighanistan. eastward 
to Bhutan and the hills of ^lanipur, usually at 8,000 to feet. 

^ According to Gamble, the timber of this species is not in great demand, but 
is of good quality, strong and durable. It is an excellent firewood and yields 
oharooal of the best descript ion. The leaves and young shoots are plucked for 
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THE RADISH 

fodder and employed for litter. In spring the monkeys often do much injury to 
the tree by tearing down the topmost branches to get at the young shoots. The 
leaves have also been found suitable for feeding the Chinese silkworm (Antheraea 
pemyi, see p. 1005). [Cf. Rev. For. Admin. Brit. Ind., 1897-8, 53.] A supply 
of living cocoons was procured in 1898 and distributed partly to Darjeeling and 
partly to Chakrata. Those sent to Darjeeling failed, but some 5,000 larv® were 
hatched from the supply sent to Chakrata. They were fed at first on the ban 
oak, but did not flourish and were removed to Deoban, at an elevation of 
8,000 feet, and finally fed on the karshu oak, on which they were much more 
successful. The bark yields tan, but in much smaller quantities than that of 
», iiirana. [C/. Ind. For.. 1894, xx., 452-3 ; 1895, xxi., 149-51, 264-5.] 


R 

RAPHANUS SATIVUS, Linn.; FI. Br. Ind., i., 166; Prain, 
Beng. Plants^ i., 1903, 223 ; Dutliie and Fuller, Field and Garden Crop, 
pt. iii., 14 ; Dutliie, FI. U pper Gang. Plain, 1903, i., 48 ; Crucifers. The 
Radish, ynuU, inuro, mula sinki, tara mira, mungra, maguni-gadde, mullangi, 
hili, lohal\ etc. An annual herb, cultivated throughout the plains of India 
and in the Himalaya up to 10,000 feet. The Rat-tailed Radish {B, 
caudatus^ Linn.), is commonly cultivated in Western India and the 
Panjab. 

According to Roy {Crops of Beng., 190d, 142-3), high and well-drained sandy 
loam is invariably chosen for railish cultivation. All through the rainy season 
and after, the land is frequently ploughed and thoroughly pulverised in pre- 
paration for this root crop. The seed is sown from the middle of August to the 
middle of Xovember, 1 seer per acre, and the field is immediately harrowed. 
Cow-dung manure at the rate of 50 mannde per acre is applied directly after 
sowing. The crop is weeded and irrigated at intervals, and a month after sowing 
is ready for harvest. In many parts of the coimtry it grows larger than an 
good-sized carrot, and is eaten more as a vegetable than as a flavouring ingredient 
in salad. There are, in fact, several distinct cultivated races, the radish most 
common in Bengal being a long tapering root of a purplish rather than a scarlet 
tint. Roxburgh’s description is admirable. “ The root,” he say8,^‘‘ grows to the 
size of a man’s leg, or more, and is only half immersed in the soil.” Ruthie an 
Fuller allude to its value as a famine food, a crop being rapidly obtained on 
the climatic conditions proving favourable. The root is eaten both raw an 
boiled, and is occasionally pickled. , 

The radish is cultivated not only for the root, but also for the yoimg 
pods and the leaves, all of which are eaten. The unripe pods (especially (a ® 
rat-tailed radish) are boiled and eaten with ghi or cooked in curries, and 
also sometimes pickled. Both roots and seeds yield on distillation with 
a small amount of a colourless sulphuraceous Oil hea\der than water, 
is used medicinally. A special form is in fact cultivated in Sylhet on accoun^ o 
the sweet oil obtained from its seeds (see Daucus, p. 491). {Gf. Uei. f 

Targioni-Tozzetti, Journ. Hort. Soc., 1855, ix., 146; Pharmacog. 

Basu, Agri. Lohardaga, 1890, pt. i,, 77 ; Banerjei, Agri. Cuttack, 

Dunstan, in Agri. Ledg., 1899, No. 12, 137, 144, 150; Gildemeister and 
Volatile Oils, 1900, 417-8; Woodrow, Card, in Ind,, 1903, 161-2; 

Man. Card. Ind., 1904, 189-90; Joret, Les PI. dans V Antiq., etc., 1904, u., -J 

RHEUM EMODI, n ail. ; FI. Br. Ind.. v., 56 ; Polygonace.®. 
The Rhubarb, H'mdi-remnd ch'tni, dolu, padarn-chal, chulcri, archu, chu : 
Jchabium. pambask, dtsii, tidUu-tnanjat-chinak-kishangu, etc. irtideB 

Found wild in the sub-alpine Himalaj-a of Nepal and Sikkim at ' 
of 11,000 to 12,000 feet, and is usually considered to be the soimce o ^ 
called Himalayan Rhubarb. Commercial rhubarb, known as Chinese an 
Indian, is said to be obtained from K. offlrlnaie and«. pnlmntom, whic g 
in South-East Tibet and North-West China. [Cf. Prjevalski, MongoM, ’ 
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ii., 81-6, and note to same by Sir H. Yule, 291-8.] Both Garcia de' Orta and Lin- 
schoten state that rhubarb js brought from China (Tartary) through Persia and 
thence to India. The officinal part of the plant is the decorticated and dried root 
or root-stock. Himalayan rhubarb is usually stated to be of little commercial 
importance, and the rhubarb sold in the bazars of the plains is ordinarily affirmed 
to be of an inferior grade to the Chinese drug, and still more to that imported 
from London. Considerable quantities are. however, annually conveyed to the 
plains from the Kangra district of the Panjab. An inquiry in 1894 revealed the 
fact that the exports from that valley came to about 1,000 maunds a year. 
Further, it was stated to be largely used in the fabrication of certain external 
applications (Pre.-i. Add. JV/ed. Congress.. Calc., 7). It is remarked in the Phar- 
macopoeia of India that were the Himalayan rhubarb cultivated with due care, 
there is reason to believe a drug equal to the Chinese <)r Turkey rhubarb might 
be obtained. [Cf. Paydus JEgineta (Adams, tran-sl. and Comment.), in,, 310; 
app., 478-80; Mesua (ed. Marinus). 1.762, 50; Garcia de Orta. 1563. Col!., 
xlviii. ; Linschoten, Voy. E. /nd., 1598 (ed. Hakl. Soo.), ii., l0l-2 ; Boym. 
FI. Sin., 1656, S; Du Halde, Hist. China (Engl, transh). 1736, i.. t. 17 : Turner. 
Emb. to Tihetf 1800, 394; Milburn. Or. Comm., 1813, ii., 516-7: Pharmacol. 
Ind., hi., 152-7 ; Henry, Econ. Pot. China, 1893, 32-3: Ind. Mus. Ami. Kept., 
1894-5, 31 ; Hesse, in Agri. Ledg., 1896, No. 29, 289, etc. ; Kept. Cent. Indig. 
Drugs Comm., 1901, i., 144.] 

RHIZOPHORA MUCRONATA, : FI. Br. Ind., ii., 

435 ; Gamble. Man. Ind. Timhs.. 1902, 332-3 ; Prain, Beng. Plants, i., 475 ; 
Rhizophore.-e. The Mangrove, hhamo, bhora, rdi, kunro, upu-poma, hgu. 
bakan, etc. A small evergreen tree of the muddy shores and tidal creeks 
of India. Burma and the Andaman Islands. 

The Babe is exported from Mergui to Rangoon, and a considerable trade is 
also done in it from the Perak coast. It yields a Dye and Tax. Samples of 
bark of R. mucfonata were sent to the Imperial Institute in 1899 {Imp. 
Inst. Tech. Repts., 1903. 186-90). and wore found to vary greatly in yield uf 
tannin, one sample giving o^•e^ 27 per cent., while another gave only 4 per cent. 
An extract, prepared presumably from the former sample, C()ntained 76 per cent, 
tannm. In the Report of Forest Administration in Burma (1904-5. 19), Tnentn.*n 
ia made of the establishment of a tannin factory in ac-cordance with a system 
recommended by Dunstan. So far the extract thus prepared sold at less than 
it cost. For dyeing cotton, an extract was declared superior to that of other 
mangroves, but much inferior to the best qualities of cutoh. The fruit is said 
to be sweet and edible, and a light wme is niade from the jun-e. From the aerial 
roots, salt is occasionally extracted. The woo<l is reported t'.' be good but rarely 
made use of. [Cf. Ind. For., ISO", xxiii., 413; Hooper, in Agii. Ledg., 19"2. 
No. 1, 35-6 : Grass, Berichte uber Land-und Forstwirtschatt in Dcut.x'h Ost Afrikn. 
1904, ii., 178-9, 182-5 ; Bull. Imp. Inst., 1906. iii., N<>. 4, 345-52.] 

RHUS, Linn. ; FI. Br, Ind., ii., 9-12 ; Gamble, Man, Ind. Tt/nhs., 
15X)2, 207-10 ; Brandis, Ind. Trees. 1900, 196-9 ; Ax.^cardiac'E.-e. A 
genus of trees or .shrubs, indigenous chiefly to the warmer temperate 
regions of both hemispheres. All are highly astringent and used as tans, 
borne twelve species are natives of India and Burma, 

R. Corlaria, Linn. The Sumach Tree of Europe, tatrak. mutchli, sumok, 
etc. A small tree, wild in the Canaries, Madeira, the Mediterranean region, 
eastward to Afghanistan ; often extensively cultivated. Inzenga {Ann, di 
■^gri. Sic., etc., Palermo, 1852) wrote an interesting paper on the cultiva- 
tion of this plant (translated into English bv Sir H. Yule, in Edinb. Bot. Soc. 
Trans., 1867-8, ix., 341-55;. 

The leaves contain a colouring matter, and together with the twigs are largely 
used in Europe for Tanxixg. They are also imported into India, usually from 
hiciiy, for use in the large European tanneries. Morocco leather is tanned with 
mis material, and it is usually held to be one of the beat tans for leathers intended 
for use in bookbinding. In the Kew Bulletin (1895, 293-6) an account of the 
Uianufacture of and trade in Sicilian sumach is given. The leaves ripen about 
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August, when 'die plant is cut down, spread on tlie held to dry, and the leaves 
stripped oh and conveyed to the mills. Here the leaves are separated from all 
foreign admixtures and are tlien crroiind to powder. Thus powder is again sub- 
jected to a purifying process, after which it is ready for exportation and use 
as a tanning rnateritd. The real sumach is locally know'n as “ strong,’' m con- 
tradistinction to a similar plant known as " sommacco femminello,’’' the leaves of 
which are smaller and of less strength than those of the former, in the adultera- 
tion of which they are largely used, [C’f. Jouryi. Soc. Chem. Indust.. 1902, xxi., 
1207 ; Priestnian, d/fcro. Ej'nm. of Sumach Adulterants, in Journ. Soc. Chem. 
Indust., 1905, xxiv., 231-3; Hanau&ek, Micro. Tech. Prod. (Winton and Barber, 
tranel.), 1907, 300.] 

R. Cotinus, Lmn The Elin-lt'aved Sumach, tunga, chanidt, ami, pddn, 
haurv, largu, manu, dartngri, crandi, etc, A ^llrub or .small tree of the Suliman 
Range and Western Himalaya to Kuuiaon. iiscending to 0.000 feet. Throughout 
the area of it.s indigenous habitat, leaves, b^irk ami wood are all used in Dyeing 
and Tanning, but whether they could be utilised on a commercial scale for this 
purpose IS doubtful. Clamble states that tlie "W'DaD is employed in South Europe 
for inlaid work and makes pretty carvings, picture-frames, etc. In the Himalaya, 
baskets are made of the twigs. \Cf. Henry, Eron. Bot. China, 1893, 42 : Britton 
and Brown, lUust. FL Xorihern United States ami Canada, 1897, m, 389; Hooper, 
\nArfri. Ledg., 1902, No. 1. 21 ; Hanausek, l.c. 240-50.] 

R. succedanea, Lmn. Tlie Wild Varnish Tree, nrkol, lakhar, shash, tatn, 
raniiralai, serhnyok, dingkain, arkhar. choklii. hala. etc. The galls are known as 
kakar-singi {kakar ~ the barking deer and singhi or sinqi = horns), but the true 
galls of that name appear to be those of t'istnvin hhittjak. A small deciduous 
tree of the Himalaya, fmm .Jhelum to Assam, at 2,000 to S.OOO feet. 

Kaempfer calls this the Wjkl Varnish Tree, and says that in Japan the stem 
of this, as well as of r. is im ised and the exudation collected for the 

manufacture of the varnish used m Japanese lacqm^r-vvork. In Japan the 
fruits are crushed, boiled, mixed with the fruit of another tree (said to be yietta 
Axeao tuif'h), and [)res'ed while lot. \ wax is thus produce<l w’hich is made 
into randies and somctime.s stuit to Eiu'ope uialer the name of ‘"Japan 
The horn-like galls caused by insects on the branrlies and young shoots are sold 
as a sulKstituto for tloe of and are used uie<licinally. LawTeni^, 

Valley of Kashmir ^ I8t*5, 70; The Bower Manuscript (Hoernlts trtiii>l.), 1893-0 
25, 98; Dutt. Mat. Med. Hind., 1900, 140.] 

R. vernicifera, DC. Tliis is the spi'cie.s winch yields the famous JapaneK 
Varnish. It grows all over the main l^^land of Japan, and also in Kinsliin and 
Shikoku, but it is from Tokio nortluvards that it chiefly' flourishes. Efforts have 
been made to cultivate it in India, but without much success. The trees 
propagated either by seed sown in January or February, or by' cuttings from me 
roots of vigorous young plants. The juice, from which the varnish is obtain^ 
is collected by making incisions on. the stem, the punctimes being repeatea 
every' fourth day' at successively higher parts. The juice which oozes out is 
scraped off with a flat iron tool. When the tree has been tapped to its top- 
most branches, it is felled and cut into lengths, which are tied into 
and steeped in water for ten to twenty' days, after which the bark is piercea 
and lacquer collected m the same way' as ’from the living stern. The jmee 
thus Collected is a tenacious fluid of a grey'-brown colour. It is allowea 
stand and settle, a skin forms over the surface, tlie better qualities rise to the 
and the impurities sink. By stirring in the open air. the laoipier dries, ^ 
oxygen and gains a brilliant black colour. The articles lacquered are imana 
of wood. The varnish is spread in coats of increasing fineness, tlie surface eing 
repeatedly ground down with hard charcoal and polished with the ash^ 
liorn. and relacquered again and again. The pattern, says Dr. Dresser ( 
Review), is sketched on fibrous elastic paper, w'hich is w'armed and fitted o 
surface to be decorated, when the pressure of the hand is enough to traiy ^^hair 
pattern. If the pattern is to be in gold, the outline is then followed by 
pencil dipped in lacquer, which acts as a size. When this has so far ^leci as ^ 
sticky', gold-dust is shaken on it from a spoon. From Rein's 
it would appear direct painting of the patterns is also practised for 
class works. [Cf. Rein, Jndust. of Japan, 1889, 338-78 ; Quin, 
of Japan, in Trop. Agrist., Dec, 1882, ii., 514:-7 ; Henry', Econ, ,^^5’ 

41 ; Ernest Hart, Cannon May 27, 1895, in Journ. Soc. Arts, 

875-6 ; Journ, Soc. Arts., Sept. 11, 1896, 808-9 ; Thorpe, Diet, Apph Ctiem-f 

914 



THE CASTOE-OIL PLAXT 


RICINUS 

COMMUNIS 


1809. 374 ; Kew. Bull., 1904, 7-9 ; 1900, 138 ; Hosie, Rept, on Pro>\ Ssu'cli' uan, 

1004, 29 ; Illust. Acc. of Tree and Lacquer in Indn-Chine, Bull. Econ. L' Indo-Chine, 

1005, vui., 000 ; Tsohirch, Die Harze und die Harzbehalter, 1900, li.. 8.51-8.5.] 

RICINUS COMMUNIS, Linn.; FI Br. Lid., v.. 457 ; Ei phoe- 
BI.4CE-12. The Castor-oil Plant, Palma Christ!, Riciii de Palma Christi, 
arand. erand, rand, bkerendn. hind 'i. eri. nretn. orer. rak-hp. anrar. c/aba or 
jara. qrundi, nerinda. rendi. haniaidi. bazmijir. hinhi. ind. land. amnnakkam. 
kottei. nwadan, amdi, haraht. kesn. ki/etsu, etc. The,'>e vernacular names 
are mostly derived from the San.skrit erandn and ruvukn. with the 
alternative vaiari (= anti-rheumatic). The Arabic khirra. the Persian 
heddniir, the ancient Greek kiki and the kroton (Herodotus, ii.. eh. 94) 
have had little, if anv. influence on the oriyiu ot the existinn Indi.in 
veniaciilar names. The name Palma Christi is use<l by Holland in his 
translation of Pliny {Xat. Hist., 16ol. 433). 

A native of the tropics, where it exi.sts as a perennial bush or small 
tree. Is in warm temperate tracts an annual and ascends the Indian 
hills to altitudes of 6.()00 feet. Its cultivation seems also restricted bv 
e.xcessive moisture, the plant becoming again an annual (within the 
tropics), thus allowing of cultivation in the drier months. Rainfall 
after sowing, however, seems es.seutial to liberal germination. It prefers 
Well-drained loams, hence loose sandy or heavy clav soils are alike un- 
suitable. It is an e.xhausting crop, especially on the .soil resources of 
iiitrogoii. Is exdusivelv propagated by seed, and in India, when grown 
as a pure field crop, is generallv regarded as precarious, owing to 
Its liabilitc' to being completely devoured bv caterpillars. Mackenzie 
(Eri Silk-icnnn. Cachnr E/per.. 1<889, in D.E.P., vi., pt. iii., 105) 
nientions a case where 30 acres were < ompletely defoliated by 
caterpillars. 

History. — Cultivated throughout India and natursili-scd here and there near 
habitations, distributed tlu’ougliout tiie tropics generally, but proliably in- 
digenous to Africa. It is nut, however, uncoinruon to discover it in the scrubby 
jungles of the outer Himalaya. Duthie speaks of it as natm*alised in .Mtrwara ; 
It has been reported as wild and never cultivated in Upper Burma and univer- 
‘Sally self-sown in Assam — that is to say, m the garden^ and waste l.uul^. wliere 
Its leaves are used to feed an undoubted indigenous >dkworni. Tiuinp (Tr>fjO[/. 
and ^Stat. Dacca, 1840, aU) speaks of oa.st(*r as huuid m th.* uncultix atev.! parts 
at the district. In the Su^rufa A'^urvoln, n ferciKe^* to the plant are made 
in such terms as to preclude the po«<.sibility of the pcK-^age in ‘pieation denoUng 
nn imported drug. Two varieties. red and a white, are describeil. thus showing 
personal acquaintance with the plant. Its oldest Sanskrit name, trunda, lias 
passed into the most di\erse languages and dialects of India (Dutt, ^lat. Med. 
aind., 1900, 231). 

Dioscorides tells us that it wa.s called kroton from the resemblance of the 

to the (log-tick, and it is significant that both the plant and the tick lie.ir 
the name Ricinus in Latin (Pliny. Hist. Nat., xi., 34; xv., 7), Oaien, Paulus 
;^gineta, ilesua, etc., mention the purgative property of the oil. Avicenna. 
Phases and other Arab writers add that it is a good application for cutaneous 
diseases and m rheumatism. But it would ahn<.>st seem as if the Arabs h.id made 
^c-quaintance with the plant from India, since they call it sifusim-el-hncii (Sesamum 
ot India), and, as pointed out by the authors of the Pharmneot/raph'a Indlca 
Uh., 3o 2), the properties assigned to the plant by the Arabs are tlo-^e attributed 

It by the Sanskrit authors. Pliny, moreover, speaks of the plant as imt so 
Very long ago introduced intti Egypt. 

T ew of the early European travellers in India.however.make any ictVreuce to the 
plant. Garciade Orta and Linschoteii are client. Alton AT »r, 1 Tn'J. iii.. 377) 

f^entions that it was cultivated in England in the time of Turner, lo<»2. Hheede 
speaks of castor as cultivated in Malabar, especially in sandy cituatH ais. Luureiro 
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THE CASTOK-OIL PLANT 


refers to it as botli cultivated and uncultivated in Cochin-China, while Rumphius 
says It grows in Java, being raiseel in large tields which thus afford much oil. 
It would appear that tlie medicinal oil of the West Indies was imported into 
India for lully half a century prior to any mention of the Indian-grown oil-seed 
or oil beinff recorded as exported. In 1701 Lewis spoke of the Palma Chn-iti 
seeds beinsr rarely fcuind in tlie Ensrlish drug-shops and the oil scarcely kno^vn. 
In 1704 Peter Canvane, a physician in the West Indies, published a Dissertation 
on the Oleum Pcilrnev Chris*i, etc., giving Oleum Ricini. in which he strongly 
recommended its use as a gentle purgatn e. It was shortly after 1788 admitted 
into the London Pharinacopreia. Woodville {Med. Bot., 1700 (ed. 1832), iii.. 
024-s) e^peaks of the oil as ha\ mg latehf come into frequent use. It was at 
the time obtained from Jamaica. In 1S04 India imported 20,207 1b. of the 
oil. and *is late as ISOS took 3.o03 Ib. Clradually. howe*. er. it seems to have been 
di-^f n\ ered that India itself proihu-ed the medicinal oil. and the exports in 1S13 
were valued at £010. and in ISIO at £7,102. P'ifty years later, the exports of 
the oil liad expanded from 2,000 to lOO.^XM) gallons. Xo mention is made of the 
traffic in the seed, hut it ns tlius e\ ident that tlie European demand for this oil-seed 
and oil from India is (juite modern. [C/. Joret, Les PI. dans DAntiq.f etc., 
1004, ii., 270.] 

CULTIVATION. 


varieties and cultivated Botanical writers allude to the 

multiplicity of forms that exist as proof of the antiquity of cultivation. Miiller 
(in De Candolle, Prod . x\., j)t. in. 1010-21) forms sixteen varieties or rather 
cultivated states that merge from the one to the other, but which are often 
agnouitural forms of ron?^i(ierable value. Roughly, these have been grouped by 
most writers under two great types — fa) a tall bu.")! or small tree of perennial 
growth, usually planted as a hedge or m lines tlirough the fields where it afforas 
desirable shade to otiicr and more valuable crops. Tliis gives a large seed with 
an ahundame of inferior oil. {/;) The other, an annual plant sometnnes gro'vni 
.!o a pure (Top. though more fre<|iicntly m mixed cultnation. It gives a snitiii 
feed, tiie better qualities of whi< h h\ an expensive and more careful proces- ot 
expression afford the superior qualities of th<; oil of <'ommerce, some of the liner 
grades of whtcli constitute the iia-dKaual oil oI European pharmacy. Ihe 
tornier from its being extensi\eiv u-cd in Jiidia for illuminating purpose®. JS 


often railed '* Lamp Oil," but it also finds a pl.i< e as a valued lubricant. 

Frequent mention is made, by writers on this subject, of a third 
grade, namely a castor which by special selection has come to yield a seed tna 
contains no poisonous principle, the oil of which is edible. Smith (Confr. Ma- 
Med. China, 1871, on), for example, says tliat a ’‘species or variety of ®jj******^ 
is said to have smooth fruit and to be innocuous.” In Ahmadabad I coilec 
(in a garden) a perfectly smooth-fruited form, tlie leaves of which were 
with a white farina that gave them a remarkable glaucous appearance. ^ 
told the oil of that plant could be used in cookery. • 

Bengal . — Mukerji {Handbook Ind. Agri., IDOL 27<5-SG) says that cultn^^ 
is chiefly in the Patna and Bhagalpur Division. There are three forms gro 
a small, a medium, and a large-sized plant. The first and last are sown m - - 
to July and grown with some bhadoi crop. The seed is ripe in u 

February. Tlie winter variety is sown in September and gathered m " ^ 

April. This yields a larger proportion of oil than the bhadoi crop. Dn « 
lands the cost (jf cultivation is little and the yield large. Red soils 
the foot of the hills are specially chosen, but it is an exhausting crop, ^never 
not be grown more frequently than once every five or six years. It is 
irrigated, all tlie cultivation deemed necessary being a ploughing be Y 
rows of plants to keep the weeds down. Picking usually takes place 
seventh to ninth month after sowing. When grown with other ® ]b. 

cleaned seed per acre i.s about 250 Ib., and when grown by itself, ^hibric^v- 

It is generally held that the large-seeded varieties yield the best 
ting and lighting oils, and that the small-seeded afford the finer ^gQ 3 ^ 8 g .-9 ; 
those used for medicinal purposes. [Cf. Banerjei, Agri. Cuttack, » 

Vvoy, Crops of con- 

Assam. — Basil, writing on the possibility of castor being grotin 

junction with indigo and tea, says that in the Assam valley it le 
for its seed, but always for the leaf, which is used for feeding the ^ „ n 
(p. KHJ.')). There are two varieties of the plant (a) the era and (6) ^ ® „ plant- 

The former is indigenous and the latter introduced — a taller and s 
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Generally tlie crop is allowed to be self-sown, and is found in small patches in the 
gardens of those who rear the silkworm. The seed is allowed to shed and run 
ttaste, but occasionally careful people collect and sell it. The plant is found 
everywhere in Assam, though much less abundant in the Surma valley. It is 
also grown by certain of the hill tribes, such as the Ciaro.s. Mikirs, Kukis. chiefly 
also for rearing the silkw'orm. Hindus do not engage in the production of eri 
silk, and its traffic is mainly in the hands of the Kacharis and lleches in the north 
of the Kamrup, Goalpara and Darrang districts, and acciirdingly the plant is 
most prevalent in the tracts of country occupied by them. But it is nowhere a 
regular field crop. Xo oil is extracted from it in Assam. In Tezpur and 
the Khasia and Jaintia hills, experiments were conducted, but the crops were 
de.stroyed by insects to which the plant is peculiarly prone, hence the opinion 
that when grown m large quantities it is a precarious crop (Physical and 
Political Geoy.. Assam, 37). 

United Provinces . — In the recent inqiiirv into castor as a pos.sible 
siipplementarv crop with indigo, Mr. Moreland observed that he was un- 
able to say if it would pav. since a rah'i crop is usually taken after indigo, 
and this could not be the case were the land occupied with castor. So 
far as known, it is never sown mixed with indigo. Moreover, indigo does 
not require nitrogenous manures, so that the cake would have no special 
value to the indigo planter. Subsequently (in 19()3) Mr. Madi (Assistant 
Director of Agriculture) wrote a note which affords full particulars regard- 
ing the methods of cultivation, harvesting, extraction of oil, cost of culti- 
vation. and diseases. It would appear to be grown all over the provinces, 
on almost everv kind of soil, though chiefly on rich loams. It is generally 
sown as a subordinate crop in the rainy season with bdjra. arhar. p.idr or 
cotton, and, at the beginning of the cold season, with gram, wheat and barley. 
It is not uncommon as a hedge to sugar-cane fields, being in that case sown 
in March or April. It is seldom raised alone to any extent, e.xcept 
perhaps in Allahabad, where the hhadar lands, on the banks of the Jumna, 
are often devoted to it. Ca.stor is also largely used as a first crop on newly 
laid out gardens, perhaps to secure shade for young trees, for which 
purpose it is also oeca.sionally grown by market gardeners. 

In the hharif time a furrow is thrown up parallel to the sides of 
the field, and seed cast into this at a distance of every 3 feet. By the 
return course the seed is covered over. This system is carried throughout 
the field, the furrows being 6 to 10 feet apart, and when the sowing of 
castor is thus completed a higher ploughing is given over the entire field 
and the chief crop sown. Occasionally the ca.stor is cultivated on the 
ridges that separate the water-beds, in irrigateil land, and in that ca.se, as 
also when sown as a hedge to fields, the seed is usually dibbled by hand. 

The crop ordinarily takes eight to twelve months to mature. The small- 
seeded varieties ripen earlier than the large. The crop sown in March or 
April along with sugar-cane takes the full twelve months, while that sown 
after the rainy season is harvested in ten. The plants begin to produce 
ripe fruits in seven or eight months, and picking thus commence.s about 
January and continues till April. Mention is often made, in connection 
vith Oiidh. of the e.xistence of a form with dark-brown seeds that is 
specially rich in oil. 

The fruits are collected and stacked in the corner of a house, and 
Covered over with straw or cloth. After six days the capsules soften and 
the shells decay. They are then exposed to the sun for two days and when 
Well dried the shells split open, or if they do not open naturally they are 
beaten with a mallet until the shell separates from the .seed. The fruits of 
the larger forms are buried in a pit excavated in the dung-heap, and the 
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mouth closed in with straw. After a week the fruits are removed from 
the pit, and the shells separated from the seeds. In some parts of the 
country the bunches of fruits are for some time then exposed to the sun. 

A vioorous plant yields as much as 8 to 10 seers of seeds in a season, 
but those yrown as hedges do not usually yield more than f to 2 seeis a 
year — the flowering being hindered bv a deficiency of light and air. Usually 
the plants are cut down after yielding their crop, but when grown in 
gardens or near the homesteads they may atford a second or even a third 
crop in succeedintr years, but in that case they are cut down each year to 
within two teet of the ground, the result being that they throw out numer- 
ous branches and give a large croj), though with an inferior quality of seed. 
In tlie third vear the crop is poor both in cpiantity and qualitv. The 
average vield for an acre is 8 to 12 maunds the first year and 12 to 18 
maunds the seconcl when grown pure, or I to fi maunds as a mixed crop. 
The ])ioduce sells at about Rs. 4 a mauud. 

The strongest and largest stems are used as timber (rafters) for thatch- 
ing, and are aUo made into pokers for .sugar-cane-boiling furnace-s. The 
dried stems and husks are used as fuel or converted into charcoal and 
worked up in fireworks. The green leaves are eaten by cattle with ap- 
parent relish, and are believeil to increase the flow of milk in cows and 
buffaloes. The co.^t per acre of pure cultivation is Rs. 24-2-0. If the acre 
produces 10 maunds. sold at the low average of Rs. 3 a mauud. and allow- 
ing Rs. j as the price of the stems, fuel. etc., obtained, the balance over cost 
of production would show a net profit of Rs. ]0-]4-(». 

Jlr. Hadi mentions several caterpillars which eat the leave.s and voung 
shoot' : all aphid wliii !i does mm li damage to thi' flowering shoots and 
younsi leaves ; white ants which do iiuicii harm — m fact the castor-oil 
plant is more subject to their depredations than is any other regular crop; 
lastly, castor is much injured bv tri>st. [('/. Duthie and Fuller, Field and 
Giirdoi ('rnji.'), 1883, pt. ii,, 38-9.t. 43; lla.xwell-Letroy, Mem. Dept. Afjn. 
Inrl, 19(17. No. 2.] 

Central Provinces and Berar. — There are two varieties ordinarily groaai— (of 
large-seeded, raised as a rainy season crop: (6) sniall-seeded, grown as a co 
season crop. Some few years ago ( IblW-itlOO) im estimate was made of to® 
under both crops, and it was then found the total came to something like Oo a 
acres. It is included in official statistics under the heading of " Other Oil See a, 
wliich in tlie kharif season of 190.) occupied 262,477 acres, and in the raji 
acres. The districts of eliief production are Betul, Raipur and Bilyspur. 
laruo seeded plant nsuaily occupies waste or fallow patches in cultiiate an • 
Any kind of soil suits it so lonir as it is well flrained. The small-seeded^t.ine^.^ 
IS sown as a regular field crop in the month of September, about 16 to -0 
seed being required to the acre, Sandy loams are preferred, anti black cottun - 
does rutt suit it. The seed is sown with a drill phnigli. One aeediug i' c 
sidered desirable wlieii tlie plants are abotit 6 to 12 inche.s high. ^ 
liarvestetl in JIareli .a.s the pods are found ripe enough. The outtiirn is a 
oUO to 6110 II). per acre of cleaned seed. The seetls usually sell at 20 lb- ^ 

The oil is iiiHiiufacturetl locally to but a sntali extent, to meet Ibe demaiits^ 
lubricant for eart-wlieels anti preservative for leatlier. [Cf. Sly, Aote. 2 ’ k 

Panjab. — The plant is nowliere systeniatii-ally raieetl as a crop in t le 
but exi-'ts (mostly self-sown) tui emhankrnents near canals, especiallt in " 
and flurgaon. It is mentioned as abundant on the .Jharsa and Burkill 

The people pay no attention to it nor make any use of its seeds. Mr- 1- ■ j 

eontra.sts the castor-oil plant of Baroda «ith that of the Xorthern ^ 

Kangra, and adils that the latter is different from the ordinary form q t i P 
Tlie oil-mill at Lahore manufactures approximately 30.000 ewt. of this oi . 
the fceeilh being procured mainly from the United Provinces. An I" 
recently been opened in Delhi, and a demand for the seed thus exists >' 
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lead to extended cultivation. The oil is largely used for lubricating cold ma- 
chinery and as an illuiiiinant in railway carriages, lienee ino.st of the R.iihvay 
Companies in India manufacture their own oil. It is supposed to give a clear 
light, to be highly economical since it bums slowly, gives little smoke, and does 
not generate heat sufficient to make it dangerous. Aitciuson (Af<ihan. Delitn. 
Comm., 1885 ; also Notes on Products, etc., 1890. 175) says the plant is cultivated 
along the banks of irrigation channels and margins of melon, cotton and tobac'co 
fields, the seeds being collected to afford an illummatmg oil. The seeds are 
crushed among cotton-wool, and the wool, s.iturated with oil, is subsecpientiy, as 
required, made up in the form of tapers {maliik). 

Bombay and Sind . — In 1899-19<X). 11.094 acres were sown and 2.5.2()5 
matured a crop — in Bombay proper, none liaving been reconled for Sind. 
In the followino year, 65.646 acres were under the crop. Iiut no mention 
was made of the proportion that was non-productive. In 1901-2 the 
cropped area was 109,475 acres, and in 1902-3 it stood at I19.f>49 acres. 
The following year it had declined to 94,257 acres; in 1904-5 there was 
a still further shrinkage, namely to 72.599 acres, but no mention ot a 
Sind prioductioii, and in 1905-6 to 64.878 acre.s with 454 acres in Smd. 
practically all in Thar and Parkar. Mollison {Tej'tbooJc Ind. Afjri.. iii.. 105-8) 
says both perennial and annual varieties of the plant are met with in 
India. The annual forms are nibi crops in Bombay Presidency, and the 
plants are very much smaller than the perennial, which are khnr'if crop.s. 
The latter grow with great rapidity, and a vear's growth produces a tree 
15 to 20 feet high. The foliage, bramhes and stems, according to varietv. 
may be bright pale green, or greim tinued with red, bright shminc rod, 
or bronze purple. Forms with the last -mentioned de.scription of foliage 
are often grown as decorative plants in gardens. Mollison also state.s that 
the seeds vary in size and markings. '' One Bombay variety has large 
seed, black in colour, with tinv specks ol white. The perennial varieties 
are chiefly grown along irrigation water channels, on the borders of sugar- 
cane and in highly cultivated market garden land, and a plant soon gains 
the dimensions of a tree.’’ The seed is sown, as a rule, about Julv. The 
shade which the perennial castor affords to ginger, turmeric, sugar-cane 
and other such crops is often valued. Perennial < asters are easily culti- 
vated and readily escape from cultivation, and tonsecpiontly are often 
found wild in many localities. 

■' The plant does be.st in deep free working s<nl. The very be^r crops 
in the Presidency are produced on the hhiltkn (alluvnd) soiK which friuue 
the course of the Tapti in Surat. " " In the sandy (/or/idu soils ot Northern 

Clujarat, a sprinkling of castors is usually found in the subordinate mixture 
[kalhol) of cereal crops sown in khnrii se.isou." " The rab'i crop (a com- 
parativelv dwarf plant) requires soil of different character. A retentive 
clav soil or the .soil of moisture-holding rice beds is suitable. On black 
soil the r/ihi orop is generallv sown mixed with tuver. til or wdth gram, and 
this mi.ved crop i.s generallv the sole crop of the vear. In this case the lainl 
IS well fallowed during the rains, and the mixed seed is sown in September. 
In rice-bed.s. castors ami rdl or castors and gram are second crops sown in 
October or as .soon as possible after tlie rice is removed. ’ 

Castor has been grown alone on the Nadial Farm, and the best outturn 
obtained, Mollison observes, wa.s 1.39U lb. of beans per acre : and this was 
in a speciallv favourable vear. The khnrii (perennial) crop is very luirdv, 
especially in fairlv <leep soils. It. however, iloes he^t on rich garden land 
freely manured and watered. IMixed castor and erouud-iiut is a charac- 
teristic kharij crop. An experimental crop of this nature at the Surat 
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THE CASTOE-OIL PLANT 

Farm yielded /67 lb. castor bean per acre, worth Rs. 43-14a., and a good 
around-nut crop with castor might yield in addition 2.500 lb. nuts per acre. 

Madras. — The Madras Board of Revenue unofficially furnishes the 
area under castor for the five years emling 1900. It may be useful to 
reffiew the figures in question. The area under the crop might be regarded 
as shrinking. In 1895-6 it occupied 751.173 acres, and in 1896-7 it was 
produced from 782.1.35 acres, but from that date it would almost seem to 
have declined, until in 1899-1900 it was returned at 600.214 acres. The 
districts of greatest production are Anantapur. 128,476 acres in 1895-6 
and 74.422 acres in 1899-1900 ; Bellary. 111.599 and 90,227 ; Cuddapah, 
110.091 and 87,023 ; Karnul, 94,517 and 65,924 ; Kistna, 91,325 and 
80.804 ; Nellore, .50.880 and 42,729 ; and Coimbatore, 39,470 ancl 34,567 ; 
the figures shown indicating the acreage in the yeans in question. The 
returns for the year 190.5-6 show the area to have been 380,100 acres, or 
32 per cent, less than the average of the ten years previous, which came 
to 563,100 acres ; and the chief production was in the Deccan. 

Francis {Gaz. Bellary. 1904, 111) de.scribes a method of grinding the 
seeds which prevails in that district. A machine is used like that com- 
monly employed for making mortar, and consists of heavy stone wheels 
dragged round by bullocks in a circular stone-lined channel in which the 
seeds are placed. The paste so resulting, he adds, is boiled with water and 
oil rises to the top ancl i.s skimmed off. The stench caused is, however, 
most offen.sive, and the cake obtained is used as the fuel for roasting the 
ne.vt batch of seeds. [Cj. Shortt, Man. of Ind. Agri., 241-5; Castor- 
Bean Crop, Issued by Board of Rev., 1899-1905.] 

Burma. — The Director of Land Records observes: "There is no trade in 
castor-oil by land or by sea, except tliat imported as medicine or in a senii-orude 
state for lubricating purposes. Ttie plant grows wild o^■er a large area in Upper 
Burma.” ” The plant is not cultivated in any part of the province.” 

EXPRESSION OF OIL. 

It has still to be confessed that the report written by Col. Hawkes, in 
1853, is the only authoritative statement that has appeared. Hooper 
{Rept. Labor. Ind. Mus. (Indust. Sec.), 1903-4, 26-7) gives certain practical 
results. Two samples of Nairobi (British E. .-\frican) seed were examined— 
the larger form yielded 47'35 per cent., the smaller 43‘.35 per cent, of fixed 
oil by ether extraction. Dubard and Eberhardt obtained an average ot 
46T9 per cent, with East Indian castor seed, and by the ordinary crushing 
and heating with water about 37’40 per cent, of oil is extracted. Leather 
(Mem. Dept. Agri. Ind., 1907, i. (Chem. ser.), 32-5) gives the results o 
numerous examinations. 

Bengal. — X. G. Wukerji remarks tliat tliere would appear to 
methods of extracting the oil practised by the people of Bengal. (1) The se^ 
are crushed in a screw-press with horizontal rollers and the resulting 
in gunnies. The cold-drawn oil thus obtained amount.s to 36 per cent. (*■; 
seeds are roasted, poundeil in a mortar and placed in four times their 'o a 
Ilf water kept boiling. The mixture is constantly stirred, and the oil 
off as it rises to the surface. (3) The seed is first boiled, dried for two or 
days, then pounded m a mortar and boiled m four times its volume of water ’ P 
boiling, and the oil skimmed as in (2). Lastly (4), the seed is soaked 
in water, ground in the morning in a gumiy, and then squeezed within c 
till the oil has been obtained. It is generally stated that cold-drawing with P'^wT^ 
machinery is the best and most profftable method. The kernels are P*^®^ 
gunny bags and the oil is thereafter bleached by exposure to the sun, which cau ^ 
■sediment to precipitate. The oil i.s then filtered through vegetable ehareoa^^ 
flarmel bags. In some cases a fire is placed underneath the machine in w ic 
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CALCUTTA AND MADRAS MILLS 

bags are being pressed. This is said to increase the yield by 10 per cent., but it is be- 
lie\'ed some of the noxious properties of the seed are then liable to pass into the oil. 

The castor-oil mills of Calcutta use up on an average cUwe on 700,000 cwt. 
of seed, dra^^-n mainly by the railways from the province of Bengal and from 
the Umted Provinces. The quantities obtained from the other provinces are 
inconsiderable. The large-seeded form, which they mainly us>e, comes from 
the proA’inces named, while the small-seeded is derived from Mad^a^, being mainly 
imported by coastwise steamers. There were in Bengal 7.”) oil-mills that gave, 
in 1904, employment to 2,830 persons. These doubtless are mainly Calcutta 
mills, concerned chiefly, if not entirely, in the productbm of castor, and furnish 
the quantities of that oil exported from Calcutta to foreign countries. As com- 
pared with these figures, Madras had 24 oil-imlls that employed 1,470 persons 
during 1004, but these are not by any means so largely castor-oil mills as is the 
case in Calcutta. The total of the oil-mills in all India came, in 1004. to 1 12, so that 
the Calcutta and iMadravS series represent by far the ma|or interests m the traffic. 
During that year Bombay possessed only two oil-mills with 220 employees. 

United Provinces. — Two different methods of extracting the oil prevail in 
these provinces. In cne tlie seed is pounded and boiled, and in the other pressed 
ill a mill. The former is the metliod which might be described as pursued by 
small growers and for domestic purposes. 

The seeds are cleaned by various processes, roasted, pounded, and then 
boiled in water. The oil rises to the surface and by different contrivances is 
skimmed off or decanted, and the boiling continued, the mixture being repeatedly 
stirred until exhausted of its oil, the last dregs rising to the surface as the fluid 
cools. The water mixed with the oil is next removed by reboiling until it 
evaporates ; the impurities at the same tune sink to the bottom, while the pur© 

011 floats on the top and is decanted. The bhurjifi {or professional grain-parchers) 
are the persons who by caste are alone permitted to roast castor-oil seeds and 
prepare the oil by the above method when required for commercial purposes. 
All others would be outcasted were they to engage in the traffic, except for purely 
domestic necessities. 

The extraction by pressing-mills may now be briefly described. About 
15 seers are cleaned and husked by beating with a stone, the result being about 

12 seers of kernel. That quantity is then placed in the ordinary w’ooden oil- 
mill. About one seer of boiling water is then added and the outlet of the mill 
plugged up until about half a seer of oil has been formed— or, say, after the 
kernels have been ground for 10 to 12 minutes. Meanw’hile, also, the contents of 
the mortar are constantly heated by means of a burning torch, since heat facilitates 
the flow of oil. The oil that collects from the mill is removed, heated, and again 
poured back through the mill to help the further separation, and this is repeated 
until the cake produced has been exhausted. The whole of the oil is then boiled 
to drive off the water and cause the precipitation of the impurities. The oil 
produced under this method is regarded as superior to that obtained by the 
boiling process. The average yield is about 33 per cent. 

European Machinery and Methods. — Here and there all over the country, 
more especially at the jails, castor-oil is manufactured by modern European 
machinery. Certain centres are even famous fur this oil. such as Calcutta and 
Madras (in the latter Presidency more especially at Godavari, Kistna, Xellore 
and Coimbatore). But in Europe and America improved and expensive ma- 
chinery has raised the standard of the oi! as well as lowered tlie cost of production, 
the result being that the competition has told seriously on the antiquated methods 
followed in India as a whole {Capital^ Jan. 24. 1894). It has, for example, 
been found unnecessary to husk tlie seed, since the husk neither absorbs oil nor 
imparts colour ; and by using the whole seed, 4T93 per cent, of oil may be ob- 
tained by some of the newer and more satisfactory systems. These include a 
bydraulic press but dispense with cru&hing-rollers, kettle, moulding machine and 
cloths — economics that have effected a great saving on the older methods. 

Industrial Uses . — The oil is largely burned, some few years ago 
more extensively than at the present time. It is believed to uive a 
<“'00161 and brighter light than other vegetable and mineral oils, and to 
hum more steadily. Twentv-five to thirty years ago. at most, every 
European resident in India, and all the wealthier Natives as well, employed 
either eastor-oil or cocoa-nut oil exclusively for house illumination (see 
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Oils, p. 812). ' The value of ea^tor-oil as a preservative has long been 
known, and on that property depends it.s employment on leather goods of 
all kinds, also as a lubneaiit for niathiuery. It is frequently emplovecl bv 
the Indian dyers as an auxiliary in certain tinctorial results, and similarfv 
bv calico-printers. The ordinary Xative oil is sold in the United Provinces 
at Rs. 10 to 16 per maund, the price of course varying with the qualitv, but 
the medicinal oil and the purer grades mav fetch as much as Es. 24 to 
27 a maund. Medii-inally the oil holds an important position, aud the 
white seed is speciallv preiorred for that purpose. 

Turkey-red OH. — Tills is a specially prepared oil used in mordanting alizarin- 
dyed fabrics and for dressing tanned leather. The extent to which the Indian 
manufacturers are ii-ing th.it die may be judged of by the demand. A 
difficulty was long felt in tnrkej-red dyeing to obtain an oil that would 
ditfuse readily in water. By the old process the fabrics and yarns to be 
dyed had to be soaketl in oils lor a week or more. By tlie use of a sulplio- 
ricinate of soda the ifbjects of the oil mordant may be attained expeditiously, and 
turkey-red dyeing lia.s thereby been greatly siinplitied. .A.lrnost any oil may be 
employed, but Indian ca.sror ho.s been found the most suitable, and may be said 
to enjoy a monopoly in nieetiiip this new and inereasing requirement. It may 
be suggested th.at a profitable opening exists for the manufacture and exportation 
of turkey-red oil in place of having to import the supplies recjuired by the Indian 
dyers. [C/. Blount and Bloxam. CUrm. lor Engin. and ilanuf., etc., 1900, 23o-6.] 

Castor OU-cake . — The oil-cake is regardeil as a good fuel, but it is 
never given as food to cattle. I.s fairly largely u.sed by cobblers for 
■Stuffing the sole.s ot the shoes thev make or repair. The cake is geuerallv 
stated to contain the uhole of the poisonous propertv of the seed, hence its 
not being used us an article of i afth' foo<l. It is. however, rich in iiitro- 
gen .and therefore iinu h iii demand as a mauure, especially for potato and 
sugar-cane. la .some parts of Iinliathc cake, and even cheap castor-seed, 
are used in the manufacture ot gas, which is treated e.xactly like coal-gas. 
and is ill some respects .superior to it. M'here coal is scarce aud expeiisivp, 
thi.s utilisation of castor is de.serviim of more consideration than has as yet 
been bestowed on it. 


TRADE AV CASTOR SEED AND OIL. 

Trade Foreign — ft i.s signilicaiit that Milburu. in 1813 to 1825, should say 

Exports. nothing of the E.vpop.r.s of ca.stor-seedfrom India, though he makes mention 
of a small tratfic in the oil. Hawkes states that the average export ui 
castor-oil during I8.50-.5 came approximatelv to lOO.iW gallons. By 
1878-9 the exports of the oil were 2.1 19.7.55 gallons , valued at Rs. 31.53.969. 
and of the seed 74,214 cwt., valued at Rs. o.W.Ood. Ten yeans later these 
items were oil. 2.092.913 gallon.s. valued at Rs. 20,3I.4()7, and 

seed, .58.5.7(19 cwt.. valued at Rs. 31.28.741 . The exports for the fi'c 
yeans 1902-7 were as follows ; — 1902-3, oil, 2.073.573 gallons, valued at 
Rs. 24.68.222; 1903-4. 1.916,200 gallons, valued at Rs. 20.83.239 ; WOl-T 
1.632, 106 gallons, valued at R.s. 16,43.982; 1905-6, 1.432,108 gallons, valued 
at Rs. 17.12.(.)88 ; and 1906-7. 1.44.5.636 gallons, valued at Rs. 22.22.0la. 
Similarlv .seei! ;— 1902-3. 1,751.688 cwt., valued at Rs. 92.05,666 ; 1903 - 1 - 
1.. 566.8.38 cwt.. valued at Rs. 69.19.562; 1904-5. 1,460.908 cwt.. value' 
at Rs. 69.15.892; 190.5-6. 1.298.624 cwt.. valued at Rs. 78.66.786 ; aivt 
1906~T. I. .505.0.59 cwt.. valued at R.s. 1.14,16.925. ■, 

It would thus appear that since 1888-9 the quantity of ra'-.cr 01 
e.xported ha.s declined bv fullv half a million gallons, but the jirue las 
considerably improved. The traffic iu castor-.sepd, on the other hanO-^ as 
very materially increased within the period indi<-ated, namely f-c’' 
half a million to one and a half million cwt. The.se circumstance; t 1 
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seem to show that the Indian castor-oil mills are not advancing with 
the world's demand, an indication apparently of defective methods, or of 
want of capital and enterprise in keeping up with the improvements in 
production effected in Europe. This subject seems well worthy of serious 
consideration. India enjovs a di.stiiict position of ailvantago in the 
production of the seed, and an export of so bulky and weighty a product 
could only be profitable through greater returns in the od-production. 
The exports in oil go almost entirely from Bengal, Ibnlra.s coming next 
with about a tithe of the Calcutta traffic. The countries to which exported 
mav be best illustrated bv the figures of 19t).j-6 in gallons : — To Australia, 
293,677; to Natal. 255. .528 ; to the Straits Settlements. 201.169 : to the 
United Kingdom, 191,034 ; to New Zealand. 111.748 ; to Mauritius, 
103,867 ; to Cape Colony, 92.070 ; to China (Hongkong). 68,392 ; to all 
other countries, the balance on the total of 1.432.108 gallons. 

The expansion in the traffic of castor-seed has been remarkable. The 
record year was 1902-3, and since then the quantity has .somewhat 
diminished, but in 1906-7 the priie realised con.siderably improved. 
France formerly was the chief consiiniiiig country, but within the 
period named the demands of the United Kingdom have greatly in- 
creased. as also those of Belgium, Italv ami Germany, while France 
has fallen ofi materially until it occupied in 1904-3 the third place, 
and in 1905-6 the second place among the receiving countries. Bom- 
bay is the chief exporting province; out of the total of approximatelv 
IJ million cwt. the western capital supplieil fully one million, the balauce 
having gone from Madras and Sind. The producing regions for this 
export traffic would appear to be the Nizam's Territory and Bomba"'' 
Presideiicv, which between them sujiplied 99 per cent, of the total amount 
exportecl Irom Bombay town. The balance is deriveil from the Central 
Provinces and Berar. Hyderabail is the chief centre. The Karachi 
exports are doubtless Panjab and Rajjmtaiia castor-seed, since, as already 
shown, practicallv no castor is grown in Siinl. Bengal exports no castor-'ced. 

[C/. Diohcorides. Codex. Vindob.. i,. t. 170v. (an ailnnraMe picture and perhaps 
the oldest representation of the plant extant) . Findus .h'yinetn (Adams, truusl.i, 
1847. ill.. 170: Tragus, Dc Srirp. 15.72. i.. 2s8 and pi. : ilosua (cd. 

llarinus), 15(12, 88 and pi. : Cliisius, ///st E.col. PL. 1(>05. 20(1 : Pdieedc. Hon, 
Mai., 1(178, ii.. 57-S(. t. 32; .Munting. Phyt. Ciiriot. liiiHl- 1 7o2. 45. t 234; 
Elizabeth Blar-kwell, Curiouet Hi rh,. 173U. i., 143: JLab.it, Soio'. lay. aax Inti.'i 
de VAiner., 1724, i., pt, li.. 211 ; Kuinjihi:;..-, Hi.b. Atub.. 17.70, i\'., '.(7, t. 41 . 
Milburn, Or. Comm.. 1813, li., 20S ; Tain i .'On-reiJ ( I’laytair, tr.msi.), 1 1 : Beiitham, 
Per. Of Tarffioni-Tozzetti, in Jonni. Horl. .^or., 1855. ix., 154-5; De (.’amiolle, 
Oriij. Cult. Plants. 422; Ka\vhnsr)n. g/ist, Afuztent E'ltfpf. I.ssl, i.. 54 ; Xicholls. 
Textbook 'Prop. AgrL. 181(2, 22tt-33 : Merrill. Cantor Bean in India, 181(3 ; also 
Pev. In ,Journ, .Soc. Arts, 181(4 ; Board of Traile Joitrn., Murt4i 18114 : Phartnarog. 
Ind., 181(3, ill.. 301-11: Agri. Lcdg., I8l(4, Xo, 17; Kunny Lall Dcy, Indig. 
Drug.s IniL, 270-5 ; Sadebeck, I>it' Kulturgcir. der Dent. Kolon., etr., 181(!(, 
235—7 ; Seniler. Prop, .-igrik., 11(00. li.. 41(3— .tllti ; .Jniiielie, Pp.s ('alt. (^olon. 
{Indnst.), lUOi. 114—8 ; 4Iollison. Textbook Inel. Agri.. ii(((l, ui.. l((,7-8 ; Diibard 
anil Eberhardt, in P' Agri. Prat, lies Pays Chands, 1001-2. i., 313-2(1 et s> tp ; 
l-'oliett. FI. .Stm.. 1002, 443 . tN’iesner, P)n Pohst des Pflanzenr.. 11(((3. i., 51t*-7 ; 
li , 751-4 : Pram, Beng. Plants. 11(0.3. li.. U52 ; White and Humphrey. Phannaeop., 
1004, 324; Brandis, Ind. Trees, lUOU, 51(3.] 

ROPES AND CORDAGE.— Many tibre.s arc Used for this purpo.-e 
by the agricultural comraunities and hill tribe.s of India. Rural people 
are never, in fact, at a loss to find a bark or twig that maybe extmnporised 
into a fairlv strong green string, (juite suitable for tying bundlo.s or even 
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repairing cattle-yokes. And many such plants are often utilised in the 
systematic preparation of the ropes otfereil for sale at the \’illage shops 
or market-stalls. More rarely they are specially cultivated, in small plots 
or strips through the fields, as hedges on the borders of fields or by the 
water-courses and creeks. It might in perfect fairness be said that 
many of the discoveries regarding the fibrous resources of India were 
the outcome of the demand for serviceable ropes to be substituted in 
the British and Indian navies for Russian hemp. Roxburgh, the great 
pioneer in economic botany, wrote a special report of his experiments 
and discoveries (see Cannabis, pp. 233-i ; also Linum, p. 722). This vas 
followed bv manv other publications (Royle. Fibrous Plants, 185.5. 19-26; 
Baden-Powell. Ph. Prod., 1868, 476-7 ; Gee. Monog. Fibrous Manuf.. 
11-.3). These and such-like works give numerous details of the indigenous 
fibres and the local methods pursued in their utilisation. The reader 
should, therefore, consult the articles under the following rope and cordage 
plants ; — 


Abroma (p. 1). 

Abutilon (p. 2). 

Agave (pp. 35, 43). 

Aquilaria Agallocha (p. 74). 
Boehmeria (pp. 146, 152, 159). 
Calotropis (p. 207). 

Cannabis (p. 255). 

Cocos (Coir) (p. 356). 

Corchorus (p. 411). 

Crotalaria (p. 435). 

Daphne (pp. 486-7). 
Debregeasia (pp. 160-1). 
Girardinia (p. 161). 

Gossypium (Cotton) (p. C22). 


Hibiscus (p. 630), 
Laportea (p. 162). 
Linum (pp. 722-5). 
Malachra (p. 755). 
Maoutia (p. 163). 
Marsdenia (p. 774). 
Musa (pp. 789-90). 
Phoenix (p. 884). 
Saccharum (pp. 929-30). 
Sarcochlamys (p. 163). 
Sesbania (p. 988). 

Sida (p. 991). 

Urtica (p. 163). 
ViUebmnea (pp. 164-8). 


Grewia (p. 624). 

The Indian rope manufacturers who prepare cordage and rope by 
European machinery employ a comparatively small number of these 
fibres. They obtain local supplies of coir, jute, son-hemp, cotton, and 
Deccan-hemp, but as a rule import agave and sisal, hemp (Russian), and 
Manila. India has recently begun to grow A (fare on a large scale, and 
the local production, if it has not already checked the imports of that 
fibre, may shortly be expected to do so. The production of Jlanila hemp 
cannot be said to have been cjuite .so successful. Recently attention has 
been drawn to the possibility of using linseed stems (flax), in the pro- 
duction of cheap fibre to he used up in the growing demand for cordage 
as ■■ binders.” One of the jute-mills of Calcutta made the attempt 
some few years ago to contest the large Indian market for cheap an 
neat European-made string, by producing various qualities of coraage. 
done up in balls after the familiar fashion and in various colours, 
•lute rope is also, to some extent, made at the roperies, and cotton 
ropes have for long been used bv the tent-makers as being more ser 
viceable for that purpose than any other class of ropes. The other rope 
fibres of the above enumeration are almost exclusively employed hy^ 
people of India locally, and of these perhaps few are more imp- 


lortant 

North India, than mun]. 


or more e.xtensively employed, e.specially in j 

and in South India than coir. For fishing-lines and extra strong sn 
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fine cordage, the fibres in most general use are linlimerhi, Caloti-ojiis 
and Crotdiaria. 

Trade In Ropes and Cordage . — The factories and rope-works that Trade, 
give employment to less than 25 persons are not recorded in official statis- 
tics. In 1901 there were 11 rope-works that gave employment in all to 
2,538 persons : the year tollowing, the figures were 12 rope-works and 
2,814 employees : in 1903, 14 rope-works with 2,535 employees ; and iii 
1904, 19 works with 2.9.54 employees. Of the.se rope-works 12 were in 
Bengal and 6 in Madras, one being recorded in Burma. 

Imports . — The rope and cordage brought to India in 1876-7 were valued imeoits. 
at Es. 2,60.781 ; in 1886-7 at Rs. 3.22.940 ; in 1896-7 at Rs. 4,34,724; 
and during the five years 1902-7 were, in 1902-3, Rs. 6.29,703 : in 1903-4, 

Rs. 5.90.380 : in 1904-.5. Rs. 6.32,651 ; in 190-5-6. Rs. 6,75.798 : and in 
1906-7, Rs. 6,87.048. These do not. however, include jute rope and twine, 
the imports of which seem to be increasing. In 1900-1 they were valued 
at Rs. 17.722 ; in 1903-4 at Rs. 30.620 ; in 1904-5 at Rs. 26.434 ; in 1905-6 
at Rs. 41,271 ; and 1906-7, Rs. 37,927. The bulk of these imports 
come from the United Kingdom, the next most important country of 
supply being China (Hongkong), and following that, the United States of 
.Imerica. The receiving provinces are Bombay and Burma, which usually 
take (in equal proportions) five-sixths of the supply, the next most 
important pro\'ince being Bengal. 

Exports . — India also exports rope and cordage, the supplies in 1876-7 it^pona. 
Laving been valued at Rs. 2.65.6103 ; in 1886-7 at Rs. 2,93,191 ; 1896-7 
at Rs. 5..30.959 ; and during the five vears 1902-7 the exports were — 

1902-3. Rs. 6.96.087; 1903-4, Rs. 6.18.109; 1904-5, Rs. 5.67.013 ; 

190.5-6, Rs. 6,48,909 : and 1906-7, Rs. 7.03.779. Of these e.xports by 
far the largest quantity goes to the Straits Settlements, followed by tlm 
United Kingdom. Cape Colony, Arabia, Persia. Siam and Turkey-in- Asiu. 

Of the exporting produces. Bengal comes first, having supplied in 1906-7 
one-half of the total e.xports, the next province of importance being Madras. 

ROSA, Linn. : FI. Br. Ind., ii., 363-8; (ramble. .l/a;i. Ind. ThhIm.. d.E.P., 

1902, 318-9 ; Ros.iCE.i:. A genus of erect or climbing shrub-', comprising vi., pt. i., 
about thirty distinct species with numerous cultivated sub-species and 559-69. 
varieties. All are known bv the vernacular generic name ijulah. and indeed 
such other vernacular names as do exist are iise<l indiscniuiuately for the 
various species. In spite of this fact. India has many both wild and 
cultivated roses. Rashid-ud-Din, in the 14th century, spoke of Gujarat, 
where the inhabitant.s were rich and happy and possessed no less than 
.seventy different kinds of roses. Baber {Memoirs, 1519, 341) tells us that 
he never lost an opportunity of planting roses (1526). The Emperor 
Jahangir [Memoirs (Price, traiisl.), 1605, 14) speaks of Hindustan as 
possessing every sort of rose, particularly the musk and dama.sk. It is, 
therefore, a curious circumstance that Fryer [Xeic .4cc. E. Ind. and Pers.. 

1675. 104) should have .spoken of Surat as a place where roses would grow 
if they would but cultivate them. The most important Indian roses 
economicallv are the following, in alphabetical se<juenoe : — 

R. centllolia, Lino. The Hnndretl-leavetl or Cabbage Rose, qulab. r,olup. Cabbage 
iroja, paninir. mawar, etc. A native of the Caucasus and -Assyria, but cultivated Rose, 
in India from ancient times. Tliis is said to be the chief rose cultivated in Persia 
for the manufacture of attar and rose-water, but in India the next species is tiie 
one most used for that purpose. ... si ji 
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R. damascena, W/,7 Tlie Damask, Bussora. or Persian Rose, giildh, sudburg, 
irojdppu, etc. Perhaps the oominonest Indian uMrden rose. In India, ottar of 
roses IS said to liave been tir.st discovered by Xur-i-Jehan Begum, in 1612, on the 
occasion oi lier marriage with the Emperor Jahangir. In English commerce 
attar of roses began to be recognised only in the beginning of last century. The 
attar imported by (Ireat Britain is, however, almost entirely produced in Europe, 
chieflv Bulgaria and (Jermany. The Indian product is consumed in the country, 
and is apparently not exported. The chief .-'eat (*f the indu.stry is at Ghazipur 
on the Ganges, where distilleries have existed for fully two centuries. The 
following information is abstracted from the account by Jackson (Journ. As. Soc. 
Brng.. 1831), viii., pt. i., 411—1). The gardens where the ro.ses are cultivated are 
let oin annually by tlieir owners at about K?«. .5 per bigha for the land, and Rs. 25 
per h'njha for the husJies, abcait- l,0b0 of which go to a h'tgha. The expense of 
cultivation amounts to about Rs. S-S per hUjha, and 1.000 bushes should yield 
one lakh of ro.ses, which are sold to the distillers at from R.s. 40 to Rs. 70 per 
lakh. The roses flower in March and continue throughout April. In the early 
morning they are plucked and earned to the distillers. The chstilling apparatus 
consists of a copper or iron boiler witli a larse b»>d\- and narrow neck, united by 
a bamboo tube with a long-necked ve.-?sel or receiver, called a bhuhka. The 
boiler is let into an earthen furnace, while tlie recei\ er is kept in a handi of water, 
w'hich is changed as it gets hot. The boiler is charged with the roses, over which 
a suffleient (piantity of water is poured and distillation is then proceeded with. 
The rosewater should alway.s be twice distilled, the water from the first dis- 
tillation beinu used to pour over the rt'ses for the second. The distilled rose- 
water is tlien taken from the receiver, placed in a glass carboy and exposed to the 
feun for several days to become ripe. The mouth of the carboy is then covered with 
cotton, over which is jint a coating of m<)i.>t clay, to prevent the scent from escaping. 

To procure attar, the distilled roftewater i.s placed in a large metal basin which 
!.■? prote<-tpd by wetted muslin to ex<-ludc insects and dust. This vessel is then 
let into the ground, which has f>ecn pre\ iou^h' mob tened with water, and allowed 
to remain for tiie niglit. I'lie cooling causes a httlo film of attar to form on the 
surface of tlie ro>ewatcr, and thi.s is removed in the morning and placed in a 
small phial. The first few da\s’ di'^tillation dues not procure such fine attar as 
is obtained afterwards (s<-e p. .s2l). , , 

;Much of the rosewater of India is adulterated with water before being sola, 
and indeed the attar can never be obtained pure, since it always contains sandal- 
wood oil. Sandal-wood chips are very generaliy added to the flowers before they are 
distilled. This was mentioned by Engelbert Kaompfer in connection wjth Persia 
so long ago as lbS2. Gildemeister and Hoffmann [Volatile Oils, 42 o, 4i3-3b) 
state that as far hack as 1787 Polier observed in Kashmir that the Inefian 
{? Cytuhopogon s<-/i«>'urtiifinrw. p. 461) was added to the roses for distillation. Tbis 
grass does not, however, appear to be used in India for that purpose. The pnncipa 
utilisation of attar is in perfumery and the manufacture of snuff and soap 
soup) (Alex. Watt, Art Boap-inaking, lUOl. 149). In India it is largely empioje 
by Xatives at weddings and festivals. The best bazar attar is said to be sold or 
Rs. 10 per tola down to Rs. 2 for the inferior sorts. In the trade statistics, one 
or both of the above substances must be returned imder eitlier Essential U s 
or Perfumery, details of the trade in which will be found under these heading. 

[G/. Mesua {cil. Marinu."), l.'>62, .54-J and plates (one of the earliest author 

ilescribe and illu.strate tlie distillation) ; Milburn. Or. Comyn., 1813, h, 

237 ; Bentham, liev. of TargionVTozzetti, Joarn. Hort. Soc., 18.55, ix., 179; E ^ » 
Ind. Indust., 1880, 36S ; Sterling, Cult, of Boses, Bot. Card, talc., 
Agri.-Hort. Soc. Ind., IS70, ii., 1-24; Chazipnr Gaz.. 1.883, xiii., oa . 

cog. Ind, i., 574-8: iii., app., 152; Phann. Soc. Mus. Rept., oa ! 

Schiminel & Co.. Semi-Ann. Repts. : Woodrow, Card, in Ind., 1903, ’ 

Eirminger. Man, Card. Ind , 1904, .578-604 : Umney, in Journ. Har. * 
1906, xxxii,, 137-40.] 

RUBIA, Litni. ; FI. Br. Ind.. iii.. ; Plain, BeiKj. Plants 1^3^ 

i., 38<J ; Rrw.icE.E. A genu.s of erc’t. diffuse or climbing herbs, of 'r c 
rile mo.st important economically are the Indian and European Mane^- 

R. cordifolia, Unn. The Indian ifailder, manjlt, manjistd, ma/eph 
rJandii, kukarphali, madar. sherelli, tumra-vaUi, man-chetti, etc. A loya 

crcefier, tliroiighont the hilly districta of India, from the Jiorth-Mest fl 
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eastward and southward to Ceylon. It is a very variable plant, hut there are 
two easily recognised primary forms: — (1) propet, with leaves live, 

rarely three-oostate. veins impressed and surface roin^h or hispid; (2) khania uu , 
leaves three, rarely flve-cf^state, veins not impre.'»sed and surface smooth. Tlie 
latter is the richer in madder dye-principle. 

Maniit root obtained from this plant was formerly much employed by the 
Natives of India in dyeing coarse cotton fabrics into v.u'ions sliatles of scarlet, 
coffee-brown or matu e. It has been largely displaceil by the tar dye>,. but is still 
employed for special purposes or in remote localities. The method of dyein'.: 
practised is much the same all over India, the colour being produced by tste.-pmg 
the cloth in an infusion of the stem or root-chips, subseijuent to l)eing mordante'l 
With a solution of alum. In former times mailder was consi«leral>ly emplo\>‘d 
in Native medicine, but to-day its uses arc restricted to a colouring agent tor 
certain oils. The trade m madder has f<»r years been gradually declining, duo 
to the oLibstitution of artificially prepared alizarin and other aniline dyes. Tlie 
imports of madder and manjit into India amounted in ISS.l-b to a value of 
Rs. 2.02.038 : in 1889-90 to Rs. 29,488 ; in 1900-1 to Rs. 10.5*t2 ; m 1904-.) to 
Rs. 3.7S4 ; in 190o-0 to Rs. 11,305 ; and m 1900-7 to Rs. .‘).40.‘). The principal 
suppl\ing countr3’ is Persia, and Bomba\' the importing province. 

The exports have almost disappeared, though small quantities still are 
re-exported, viz., in 1904-5, 249 cwr.. \-aIued at Rs 3.277: in 1905-0. 211 
cwt., valued at Rs. 2,538; and m 19O0-7, 99 cwt., valued at Rs. 1.500. [Cf, 
The Roirer (Hoernle, transh). 1803-7, 104, 107 ; Milhurn, Or. Cotnni., 

1813, li., 218 ; Pharmacog. /ad., ii., 231-2 ; Banerjei, Agri. Cuttack, 1893, 20U ; 
dim. Rept. Ind. (Indust Sec.), 1894-5, 2rt. 34 : Lawrence. Vallej/ of Kash- 

mir, 1895, 08, 92; ^lonographs, Dyes and Dyeing: — Duncan, .4^'-«am. 1800. 44, 
4-j ; Hadi, U. Prow, 1890, 78 ; Banerjei, Bengal, 1890, 25: Ru-^-sell, Cent. Prov., 
1890, 7, 17-8 : Rept. and Prog. Coll. Ind. Mas., Calc, and Imp. Inst., 1S95-0, 
71-3; Imp. Inst. Tech. Repts., 1003, 211; Husie, Rept. on ::>su'ch' nan, China, 
1904, No- 5, 42-3. 48.] 

R. sikkimensis, T\\q moyum. A handsome creeper of the Eastern Hima- 
laya ill Sikkim and Bhutan, at 2,0I>0 to 5.000 feet, Mishmi Mountains of L’pper 
A^sala, Manipur and the Naga hills. 

This species is the source of the brilliant red dve used b_v the tribes in the 
Naga lulls and Manipur to d\'e both cotton and hair, the latter mosth' human. 
eiiiplo\'ed to ornament their spear.s, etc. It is probable that the bulk of the 
madder plant of Assam is derived from tliis species, and that a considerable 
portion at least of the dj'e exported from Sikkim maj* also have the sanu* 
origin. [Cf, Watt, Cat. Calc. Inter, Exhih , 1883. u., 55: Perkin and Hummel. 
CoRnr. Principle of R. sikkimensis, m Trans, Chon. Soc., 1893 ; Duncan, l.c, 
4b~7.] 

R. tinctorum, Unn. European Madder, hacho, manyunth, rodnng. etc. A 
olinibing herb with perennial roots, cultivated in Kashmir, Sind ami throughout 
Afghanistan ; distributed westwards from IVrsia to vSpain, cultivated or wild. 
Do Candolle considers its original habitat t(> be west temperate A&ia and South- 
East Europe. 

Tlie dried and ground roots formerly constituted one of the most valued of 
dye-stufl’s, both m Europe and Asia, but the natural dvo has been almost eatireh' 
replaced bj- artificial coal-tar derivatives. In the Memoirs of the Emperor Baber 
(Leyden and Erskine, transh, 148) we read that madder was largeh' cultivated in 
I diazni and was carried thence all over Hindustan. To-day the plant is cultivated 
to a small extent, the best-known finalities of the d\'e (in European commerce) 
being Avignon, then Dutch, Alsatian, Levant (or Turkish madcler) and Italian. 
It la propagated either from seed or by root-cuttings. The roots are allowetl to 
reuicun for three or even five x-eara before being removed for use. In India, 
cultivation is carried on chiefij’ in Kashmir and in some parts of Smd. The Indian 
methods of ch'eing emplo\'’ed with this species do not differ from tht)se used with 
the indigenous H. romfi/oiia. Both in India and Europe the plant is emplo\-eti 
todder for cattle, and in Sind camels are said to be speciallv fond of it. [^7. 
Benthain, of Targioni-Tozzetti, in Journ. Hort. 6’oc., 185.>, ix., 150-1 ; De 
Candolle. Orig. Cult. Plants, 1882, 41-2 ; Thorpe, Diet. Appl. Chem.. 1899. ii., 
480-0 ; Rawson, Gardner and La\"cock. Diet, of Dyes. Mordants. 1901, 223-7 : 
^lesner. Die Rohst. des Pflanzenr., 1903, iu, 538-48 : Goodwin (Queen's Lnivers., 
lorunto), Moulder and Indigo, reprint in Ind. Planting and Card., Feb. 28, 
I9 u 3, 203-4 ; Joret, Les PL dans L’Aniiq., etc., 1904, ii., 348.] 
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SACCHARUM, Linn. ; FI. Br. Ind., vii., 118-21. A genus of 
perennial ,uras3es containing twelve species, chietiv Asiatic. Five are 
indiizenous to India, in addition to sugar-cane, which is extensively culti- 
vated. 

SUGAR ASD SUGAR-CANE . — Though chiefly obtained from sugar-cane, 
sugar may be procured from mauv other plants, of which the following, 
arranged alphabeticallv, are those best known : — 

Acer saccharum, the Sugar-maple ot the Northern States of America and of 
Canada. 

Arenga saccharifera, the Sago-palm of the Malaya, also met[\vith in Burma 
and Orisria. In Java, palnj- sugar is prepared from the sap in much the same 
manner as from the date-palm in India. Marco Polo {Travels^ etc., 1290 {ed. Yule), 
ii., 235—6) alludes to the wine of Sumatra made from this tree (see pp. 91-2). 

Beta vulgaris, Lmn. , FI. Br. Ind... V., 5. Beetroot and Mangold-wiirzel, 
palang, palak or hitpalatxg : Chenopodiace.e. Is fairly largely cultivated m 
Indian market gardens as a vegetable, and the seeds are used as a cooling 
medicine. !Much attention has also been paid to the possibilities of mangold as an 
article of cattle food. It is mentioned by Buchanan-Hamilton {Stat. Acc. Dina)., 
194) and described by Roxburgh, but there can be no doubt it is of quite modern 
introduction and has neither a classic nor any good vernacular names. Most 
of the Asiatic names given to it are special adaptations from the names of 
older and better known vegetables. 

But for many years the subject of beet-sugar has in India become one of great 
moment. So long ago as 1863 Roylc, in his address to the Royal Asiatic Sor’iety. 
commended the subje<-t to the attention of Indian investigators and adminis- 
trators as worthy ot serious < on?.ideration. Numerous experiments have been 
conduf ted ui India vith tiie object of cstablishmcr beet cultivation as a field crop, 
but so far with iralifferent re^n[t<. In the Report of the Department of Land 
Records and Argiculture, Punjab. 1.S119, it is .stated that the Cawnpore Sugar 
Works Company had been able to jjroduce beet up to the average on the Con- 
tinent of Europe. Experiments were accordinciy started in Hazara, but without 
much success. Mention is nuide of experiments at the Botanic Gardens of the 
Nilgiri hills. In subsequent experiments at Saharanpnr the crop was considers 
fair, and at Cawnpore m 1899-1900 the opimon was formed that to obtam the 
best result beet should be sown about the middle ot October. Leather gdvej:he 
opinion that both in outturn of root and yield of sugar, beet can be successiuiiy 
grown in North India as a rabi crop, provided suitable land and facilities tor 
liberal irrigation be devoted to it. The Report of the Botanic Gardens of 
liaranpur for 1900 gives a detailed ac^*oimt of further experiments. Proudlock, 
wTitmg of the Nilgiri hills, says that with ordinary care sugar-beet can be 
succestofully grown. But tlie yield of sugar from all the Indian experiments 
rarely exceeded 13' 10 per cent., while in some instances only 5*6 or even 3 3 
cent, were recorded. As ii rule the roots grew too large, and in consequence 1 
percentage of sugar deerea-^ed. A serious objection to beet cultivation ^ ^ 
necessity for deep ploughing, wliich the Indian cultivator is both unable au 
unwilling to perform. 

P. \ . Subbiah (Principal of the Agrieultural School, Cawnpore) issued ( • 

Agri. C , Prov. Bull., 1901, No. 13) a complete review of ail past experiences, an • 
commentmg on that, Moreland observes, " It will be seen that attempts ^ 
gur by the ordinary methods were complete failures, and it seems probable 
this must be the case, as unrehned beet-sugar made in Europe retains ^ 
organic matter which gives it an unpleasant flavour.'’ It is, therefore, assu ^ 
that ■■ if beet is grown it will be on the central factory system, ^ 

receiving an advauce and engaging to grow beet, the roots to be taken o 
factory.” [Cf. Mukerji, Handbook Ind. Agri., 1901, 388-9.] -vrAdras 

^rassus fiabellifer, the Palmyva Palm or brab tree of Bombay ayd 
Presidencies. This is one of the sources of the substance known m 
commerce as jaggery. Rheede {Hort. Mai., 1686, i., 11-13, tt. 9-10) an 
to tlie present species of palm as being tapped for its sweet^Jiti^ India! 
but says nothing of its sugar. It affords much of the sugar of bout 
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especially Tinnevplly. Buehanan-Hrxrailton \vr<»te in lsr»7 that rijp nf 

this palm was more esteemed in Mysore than that of the <late-])alm. It n 
also larcrely utiii'-e.l as a source of sinxar m Burm.i (sot* p. 17<0. 

Caryota urens. th^ Indian 8ago-palm or Bastard Sairo. is the chief -ource 
of the palm-smj.ir of South Ceylon and to some extent of Biauhay {"ce j). 2S7). 

Cocos nucifera, the rocoanut Palm, is tlie spenes mo^t extciiM'-ely 
in Madras as a source of palm-susar. (hircia de Orta ''peak-' uf tlie 

or loddy which, fennenteil. yields nrrarJc and vineixar, or from which, wiem 
thickened in the sun or by hervt, tliey make jdqra, tlie best kind of wlm-h < <»m--^ 
from tlie Maldives. Rheede [l.c. i., 1-S. tl. 1-4) speaks <»f *• iwua " HuuMD ui i 1 • 
Irom the juice with the aid of lime, the mixture being boileil until it thu ki iw. 
when a red-coloured sugar is obtained (see pp. 3h2. 1)32). 

Manna ome thirteen or fourteen jilants in India are known to vn-ld. un ler 

the parasitic lulluence of insects or otherwise, a sweet fluid called This 

IS regularly c<>Ih_<ted and, like honey, enters more largely th.in -.ug.ir into ' 
pliarmaceutieal preparations (^f the Hindus (^et* Bamboo, p. 111. an i Hone/, 
pp. 12''-!)). fC'C (larcia de Orta. idb3. Cofl., xxxiu.] 

Pheenix sylvesiris, the C’ommon Date-palm, i> perhaps the in.>-t iriiM.rtaiir 
f>ource of palm-sngar in India. In fact, the plant fairly exttmsiveh- cultiv it*' I 
in Eastern Bengal as a source of sugar, in My->ore it is also important, more ' • 
than either the palmvra or the cocoanut .sugars (s^e p. SS(»), 

Saecharum officinarum. the Sugnr-eone — the subject «>f the pres-.-nt article 
Sorghum vulgare, the Sugar-Sorghum or imphee (see p. lull). 

Vitis vinifera, the Vine. According to Aitf.'hison \E‘iir>b. Bot. -Soc. T/ums.. 
t^O). also Le Me 'liner {LondoiX to Bokhara^ 133). the juice of the grape i** u^ed in 
Afghanistan to make syrup, and in !M‘^rv refined sugar. 

Zsa Mays. Iruhan-coru w maize, ottou yields .-ugar in its stem, like that 
of and rifiii (x'Oe ]■>. 11.3S). 

!Many sulistain-es other th<iii tbo>.e enumerated are known .ith rd 'Uce: 
fluids. i)Mt are for the most part utilHcd in tli** manufactuiv ai alc'di'dic liewragC' 
or sweet sherhets only, whil' other'. >uch as indigo-sucar. are ai prc'enr put to 
no eeoriomic jiurpo’.e whatever. The xoahita flowers f'ce p. llS) .lud the pine- 
apple {see p. (>!)) are the best-known substaiict^s availabh* in India fr-an which 
n sweet juice m.,y lie prepared (if the grape be excluded from <. ou'ider.iti' m i. nr 
^vhich are actuallv utilisorl in the production of aleoh"hc boNcrjgcs. Honey i-. 
largely traded in all over India. Hobra (a 'sweetmeat, much hivc *' Turkish- 
delight '■) is s<iul to be prepared from c.uners milk and honey, and i.s brought 
into India from Afghanistan and ports on the Persian f dilf. 


SACCHARUM ARUNDINACEUM. FI Br. h^d.. \n., ll'.t. Thi' •'mbive tie- 
following: — ciliftve. Anders^ s. e.4altatni»i f ’ihni) <ind 

'A Ro\i). Ir the ?afa of tin? c}asM<' auihur' of Indi.u <ind tiu- fnlhocing 

vcrnas.ular names — .-^cira, Aarka))d(i. ,sq,dyirt/. /•u/avur. '«/. ifh'i-’. 
d'(7!\ jndtra kanda. darqci. q-tvdra, ]) 0 )fk-i. etc. N mef with thrn',gh'>ut the ]>! 'u-,.; 
an<l lower hilN <iiid di'^tributcil to (‘hina. Tn th.* i‘,ui|,di u nit»ui I'n'-np.. iarg*' 
tracf> rtf oountrv and i-* frc<picnrly plant-’d in iinc.5 or dividit'g licdgc-. c-'ne.ually 
m low-l\ing localities ^ubjoct to jieriodic inmnl.iijou. 

History. — Sir Wiiiiam .Jones {Stl. fnd. /V.. in .I'f. Ucs., lli'd. iv.. 2i7“S) 'ay-': 

^ This hoautiful and -juperl-) gra'.s i.s highly celebr.it'*d in the Purda /'\ the Intl’.ui 
I«<h! of \\ jtr having been born in a grove «»f it. whi<*li burst into fianc'* . the gods 
gave notice of his birth to the iivinpli of the Plei.ids. v.dio <{escende i and ?'> c kic i 
die child, theni-e named Carticeya. The (vlsd " (Au.v/i or Ad/i.s) “ vulgarlv '''I'ci 
( V ) ‘'iuis a shorter culm. kM\es much n.irrowcr, longer .ind Tom her 

hairs, I,,jt a smaller panicle, los.s compounded, without the purph'ii tiur- -A tii* 
’aru • It is often described with praise by tht* Himlu poet" for flc’ vdotc!!.'...- .o' 
Urt hio'^soms, which give a large plain, at some <li>tance, tlio arum ir in* -• ot ,t hr. , } 
river Both plant-, are extremely u-eful to the [ntliaii-., wlio hirden tie* inTcr- 
Uoilal parts of the culms, eut them into imjdements for writing on their p h;..;;,. [ 
paper. Irom the ao/af. or enltn. of the ‘iara was m.nle the nr i«ily thrvr di, 

'‘rd.unctl by Menu to form the sai'eriloial girdle, m iirefereni • 0 %*^ n to ri.-' cu- :- 
gra.-v... por its use in tho tivatment of vinegar, -ee p. illu. 

Ahini fibre is obtained from the leaf-sheaths ; the bla les .u'c r)''' ' /'• - r ■'■ira 
u.se<l in thatching houses and as a paper material; the containol flo\T.o.'.ug 
is tliP h>nd or vind ; the panicle or fif»wermg stem is the .so-Ao. p/ ,u’ th'b, used m 
diatcliing boats, carts, etc. ; sentha or knna the lower, slrougcr porti >iis of the 
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flov\Trin^ stem, iwed in the. inanufrcture of chairs. tahles, baskets and 

11 '' : and tifort or •jhna are nanies that denote the fi'iwers. Some oi 

the^e nauie-:. ''ah a', tnuni and i^ruft, liave been supposed to (.lenote the products 
of diherent .■'pecit*^. lU'-tead of dnferent p<u*ts of one aii^l the same plant, hence h.K 
luper. <>i; 2 ,mated miicli of the confusion tJuit prevails. Sara :s used iii paper-makinu- 

aii'l /!■>/}< I a'- a textile fibre. The i-iiu-h prized wajn is •^trono-, elastic and luts a 
vvtmderf.d T>o\ver of endurinj; ni'ustur-^ without decaying. It is extensiveJv 
DelLi M.,!' ernpluyt^d in th.e manufacture t*t ctrrdane. ropes, tlic tamed Delhi mats, and in 

the prepar.iti* 'll of etc. Mum nia.ts are reported to be proof against 

u’hite ant", but are hard t*n shoe-leather, har-'h. t«) the foot and fatisuinir when 
w.ijkc 1 on f'-r any lencth of time. These are largely pro..luced in Allahabad. 
Allm. Dellu. anil are tra.ch*«l in all oxer India. <m 1 ".irbiii recent yeai^ lit\e 
bo_i n to tind tlieir way Ti» Europe f"ee Mats, etc.. j>. 777h In the early sprimi 
th*' .*!d yrO""' is .>iten tii.d. wlieii t,liortly after a cr‘>]) of young leave', n 
pie iu< cd fiN'in tlie ^.t(»ois, wiiiidi is much valued as io..kler. 


D.E.P., 

VI., pt. li., 

U-2. 

Kans. 


iJ. 


I'ul.lrr. 


S. SPONTANEUM, L'm . FI. Br. laS., \ii., Ih's-'J. This has received various 
namc^. such as >. Wi \ , ht‘mj4({t’tts4‘. /y-i/ ' [Si/tfitt. i'u'*i.i.oin aiii 

teunui'^h s. vanu n<'nJtttuu.,f{o\o It !s the /rd-vd of San"knt. and in the vernaculars 
the hhi.^. ko9cis katjUiu, ku<i, Avis', /.'das/, ra/a, ia-<J’.a, paihn, rrVu-ijaddi, billu-jaddi. 
th -th I a kpn, etc., et* . ( se-* } ». 1 1 22). Is ct)ntru''ted with afumiiintvemn m the above. 

T];rouu’hout the warmer parts of Indi<* and Ceylon, ascending to luOdO feet 
in altitude. lsniO"t tr Itomo m «lauip low-ixung land, where it throws up flower- 
ing steins often 12 feet in heiglit. Is greg.inou". the i-nowy white pubescen‘'f' 
w UP h suiTf'iinds the base of the spikelets rendering it .i <" Tispicuous feature uf 
the vecretati ' >11 when at all prevalent, ft flowers Hoon after the ' lose of the iMins 
kbvvmg to ]T" \ igoivu'' gT'-vtii it 1 " dif!i» I It to era<ht cite. heme often becomes a 
trouhiesome xveed. f"ijc<ia!!y ;n the tc.i pl.uit.ition" <>1 A""am and Bungal. [C ^ 
I‘.it*'!a !' >r. Aar/. J(.i/iu. lud.. I'.mmi. j.. pt. ii . lo2-s.I I he gia"s is l<irce and 
c '.'r"C lUi l 1 " usocl maitilv <•" a tliafi-hiii j iiaitori.il. Ti»o leax'O". "heaths, etc., ar--' 
tvi"te(j into rope and worked isp mt<» mais, ’out r.re iiiferi'>r to jnun} fur thC'e 
pill'} A" A i<<(ld*-r phiiir it S" U"ually roganled a'- superior to the former 

"j'o< jP", <ind IS «.pr( laliv wiliied for fi’i'diiig bntfahic". The ' 'ihus are also niu'.h 
nioro mglily pnzod for tlio m.muf.afnre of >7ati\cpen". Tfa: Bower Man'>- 

bCi^pt iHoende, trans}., l'^!.i3-7), '-hi, lud, 122, et" ] 


D.E.P., 
vi., pt. ii., 
3 - 11 . 

Sugar-cane. 


7'.un“" 


S. officinarum, Linn., Sp. PL. 54 ; FL Br. hid., 's'ii.. HO 
Runiphiu?. Herb. Aiitb.. 1750 , v., 180 - 91 , t. 74 ; JIi-Fadyen, iu Hook.. Bot. 
JIt.se., 1830 . i.. 05 - 115 , t. itl ; llosb., FI. hid., i.. ' 2 'i~ ; Kohler, Med.- 
Pflanzen Attcus, ii., 169 ; Haokel. Mono./. Androp.. in Do Candolle. Jlomj. 
Pkaner, vi., Ill ; Kriiger, Das Ziickerrohr mid Seine Kultiir. 1899 : Vea- 
MiSE-i. The Suiiar-eane. idk. I'llc. «?, ikh. ik, dk. nkii, tkhari, rikhu. sera', 
ikerndi, r/a/ind. (jJienra, nai-sJinkar. kumatl. kiishiar, pun, cheruku, chnrki. 
khnhhu. kantniha. karnipa. f(bu, keijan, kipln. ete., eti. The maionr- 
of th>'''e denote the eane-plaiit, others doubtless the susir. It' 

Sfler-tiou uiveu is, however, fairlv represeutatiee of the na.iues in curreu 
uv; ill Iiiiliii. Ill the ilalav Archipolauo the c.ane is known as tabu and la 
China as kan-che. a woril believed to be ileiH'ed from the .Sanskrit khaiim. 
a name tor simar. As a cultivated plant cane is wiilely distributed iu Iiini'. 
and numerous very distinctive forms exist, some of them known from t le 
earliest histone times, others introduced quite recently. 

History. — The Sanskrit n.ame for the plant is iktihti, of wliich the 
corruptions are ikh. ukh, and unkh. Jlention is also directly made of the . 
Caiiv m the --ll/itriTo.'((/a (Bloomfield, transl.. xlii,. 100,277). The name sac 
is siniilnrly gicen by the very earliest Sanskrit writers for white sugar, 
originally denoted ” grit or " gravel,” hence its special sigmtication as 
Jised ^ngar. The name khanda (an ancient name for sugar), the root of 
means to crush, may i.o considered to denote sugar from the sugar 
rather than from palm-juices, where no crusiiing in any form “ Pyb 
Bv iiKH.iern u.'.age. however, it became reatricted, like its Enaiish rleU' 

'■ candy, ’ to a .special form of crystallised sugar — tlie sugur-candy {^sarkar-k lU- 
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In the same way the wortf guda or gnla indicates a ‘‘ mass *’ or “ ball,'* heu<-e its 
•special application to thickened sap — the modern gurov raw sn^rar or iiiola-sses, '"/*• 
as aho the balls of sugar that were used as coins in villase commerce. 

The ancient name lor Bengal is daniu, a word .suppo-.e<l by some to have 
denoted the country of gur^ and hence it has been attirmeil that m Bengal origi- 
nated the art of sugar manufacture. This seems highly improbaiile, since gwl'i 
occurs m the classic works of Iiuha, prior to the Aryan conquc'^t'j of Bengal. 

Lastly the name jaggery, which to-day is used with tlie special '>ignific ition of Jfjj'rj. 
palm-sugar or palm-molasses, is but a ni'idern corruption of sarkarn. first into the 
Malayal chahkara, then into the Portuguese iayara, )agra. Bcirb»)-^.i iCoritt/i E. 

Africa and Alalabar, 151(3, 5',i) speaks ot tlie sugar of palms which thev c.dl 
xagara." Joao de Barros {Decada--^ de Asia, J553, id., Ub. iii., cap. 7) mentions 
the )aga>a made from the coooauut-. exporte-.l from the 5Ialtlives. (.■a*->.ir 
Fredenke (1507) calls it giagra. Rheede. m the passage ailialed t''^ in connection 
with the cocoanut, calls it " lagra,'^ and Buclianan-Haniiltou {Jonrn. Mysore, c^r.. 

1807, 1., 157—8; ii., 101: in.. 145-0. etc., etc.) u-es tiie word fnaory. A know- 
ledge of tari wine seems ever so much older than of sugar preparei-l from the same Tiri. 
jiuce. Megasthenes (320 B.c.) alludes to the value of the tala trees to the people 
of India {Indika of Ar nan (McCrindle, transh). 1U9 ; seeaLo Malt Liquors, p. 757). 

But Eratosthenes (223 b.c.) is perhaps alluding to -^ugar-cane when he tells u> 
that the roots ” were sweet to the taste both when eaten raw and boiled. 

Lucan (a.d. 65) refers to the sweet juice expressed from reeds {tenera arundo). 

Paulas AJgineta (Adams, tranoh), lii., 240). in the 7th century, speaks of the 
pugar brought from “ Araby the Blessed ns (.leing less sweet than hoiie\'. 

Unmistakable reference is made to sugar-cane as cultivated on the shore'« ot < iitL-iDcii 
the Persian Gulf during the 9th century. '■ Tiie crusaders found sweet-honey-.* I ) !« i 
reeds m great quantity in the meadows about Tripoli, which reels wore 
called sucra,'^ Galt, who publLhed a lu-tory of sugar, says it is certain 
that in the year 114S it was largely cultivated in Sicily and that the 
Venetians traded in it. but he adds. “I have met with no evidence that the 
Saracens carried it from India to Sicily." Sanutus. who wrote of 13U0. observes , i ro 
that in the countries subject to the Sultim. sugar-cane was produced in large Hi:*-., 
quantities, and that it was likewise earned to Cyprus, Rhodes, Sicily and other 
places belonging to the Christians. 

The Greco-Roman world had a very distorted idea of the origin of sugar. 

It was a kind of honey obtained from canes or aianibas. In Hebrew writing-, 
there is no indication of a knowledge of sugar, so that it was not cultivated in 
Arabia and Egypt prior to the Jewish captivity at Babylon. The Chim*-5e do China, 
nut appear to have known of sugar from very ancient tunes. Bretschneider 
that he has not been able to discover an\- .dluMou to it m the lli 0 ^t ancient 
hooks. It IS first mentioned, he adds., m work' tliat dare from about the se< on<L 


eiitury b.c. According to the Pent a man wa*- abfmc 027 A.r>.. iruiu 
bhina to Bihar to learn the art of refimng -^ugiir. Mar*** iT anA. i2h'> 

(ed. Yule). li., 313) visited India, aiul give- full partieiil.irs *ii th* towii'- 

‘■*t the south and west. Of Ouillon, li*' '-ays “ rlieir wine ih*\v make ir"iu palm- 
Jsugar.” But Polo dcies not definitely uieutiwii sug u*. nr r<ither sugar-cane, 
nntil he reaches Cliina. Of Pekin, he remark-?. " enormou". cpiantitie-i of sugar 
iire made,’’ and this ■' brings many merch.mts uho trafiic about the I.'^les vi the 
Indies." In a footnote. Sir Henry Yule explains tliat there is still a great 
deal o sugar groun and made about Fuehau : indeed all the tine Cinnese sugar- 
'undy 13 2 ‘roducecl at Fokien. If, therefore, tins reference to Chinese ?.ug.u’ 
denotes sugar-cane, it is the only one in Aliurco Polo's record of lii-s great ex- 
plorations that can be so interpreted. 

In one chapter Polo alludes to Bengal, but it has been shown tint he ne\ n- 
umiself visited Eastern India and that his notions of Bengal were » imuerft.-' r 
’‘hat the particulars he affords regarding sugar cannot be accepted as iiecer'-anly 
denoting an ancient knowledge. Ramusio (in hi.s edition of P‘»lo) say-, the (done-''-' 


"Cre taught the art of retimng sugar by some men irom Cairo win* liapp»^tic I t** 
ir Court of the Great Can’’ [Purchas Pllgnmes. ni.. Ipl;. Sir H'luii 

u ^about 1554J speaks of *’ such number of Ingenios for sugar " seen 

Pekin {Pvrehas, l.c. 270). Most of the ioth and Itith (x-ntury travditu's 
’q 1 hina mention sugar as being so good and cheap. It L comun.»nly stated that 
> asco da Gama (who doubled the Cape of Clood Hope in 1497 ) relates that a con- 
'^idcrable trade in sugar was at that time carried on from C.tiicut — the t/icn capital 
‘*1 W est Indian commerce. John Leo makes a similar statement regarding Xubian 
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sugar during 1500 A.n., and other travellers shortly after the time indicated dis- 
cuss the sugar ot India. Thus, for example. Varthema {Travels, 1510 (ed. Hakl. 
Soc.), Ki.’l) explored the west ooa-^t and furnished many details of the trade and 
industries of Calicut. He gives a full account of its fruit trees, and says of the 
Cocoanut. cocoanut that it is the best tree in all the world. He describes its wine and 

sugar and tells of the monkeys stealing the former. But he makes no mention 
of sugar-cane. Of a town in North Kanara, identified wfith Sedasevaghur 
(wliicii he calls Bathacala), he obfcrves that it possesses a great quantity of 
sugar." but from the previous account of the Calicut sugar it may be presumed 
this also was palm-sugar. It i-< somewhat strange that Garcia de Orta should 
Silence oi make no mention of sugar-cane, and it is certainly most singular that Baber 

Baber.^^ {Memoirs, 1519 (Leyden and Eiskme, trausl ). .‘12d-7) should furnish many inter- 

esting details of the date, the cocoanut ami the palmyra palms, but make no 
mention of the sugar prepared fr<*m them n<)r of the sugar-cane fields of India. 
He speaks of the juice of the palms being called tari, and of its being drunk 
both fresh and after it had fermented. But he admittedly describes only 
the plants and animals seen m Hindustan which were different from those 
of Ills own country — Ferghana and Bokiiara. He accordingly apologises for 
having mentioned tlie date-palm, which was not confined to Hindustan. It 
already been pointed out that Kheede. the earliest and even to-day 
0 most accurate c»f Indian liotanists, while describing and figuring 

Horatfstis. should make no mention of its sugar, thougli he describes the sugar 
of the cocoanut : and even ^till more curious is it that he is silent as to sugar- 
Akbar. cane. The Ain-i-Abbari (1590. Blochinann, transl.. fi9) hn’tunately gives us full 

particulars. “Sugar-cane, which the Persians call naishakar, is of various 
kinds, etc., etc.'* Linschntiui lias mucli to say regarding sugar {sura), but hie 
reference to sugar-cane would appear to have confused it with bamboo {mambu. 
as he calls it), the old error that de^cen<led from the classic times of Greece and 
Rome, so that it is pc-.^sible even Linschoten had not personally examined the 
Furatisr plant. Thevenot {Trurt-ls /h L».rrint. lyido'itan, etc., 1987, pt. iii.. 26) mentions 

Crugar-cjine. cuitivatk n of tlie sugar-cane m Surat. 

^’fid in There would s»‘em little <loubt that sugar-cane cultivation originated in 

Co(.iiii.-(,L:na. Southern Asia, if not in Jn«lia, but it has mn er been satisfactorily proved to ha^e 

been met with ^^iid in India or anywhere else, anti is accordingly known purely 
and simply’ as a cultivated plant. Loundro would, however, seem to think i 
was indigenous to Cochin-Cliina {FI, Cock. -Chin., i.. 52), but perhaps vutn no 
greater justification than the statement of its having been found wild in J 
Car-Xicobar island. The mention of ^ugar, by' European travellers to 
coast of India, almost invariably denotes palm-sugar, and as that part oi In ^ 
was first reached and explored, it seems likely' that an undue importance a. 
been given to palm-sugar (see remarks tmder Trade). It is, however, to sa 
the least of it, very surprising that the early' botanists who deal witn 
plants of India make no mention of sugar-cane. Thus, for example, B 
KorgLum. (1698 A.D.) gives a brief account of one of the naked-seeded &org unto, 

but says nothing of its yielding sugar. Rumphius (1750) tells us, 
tliat the white-seeded .^orghums often have the stems so sweet that . 
are rcL'ulai’ly chewn for their sweet juices, but adds that sugar 
made from them as from sugar-cane. In a further passage he gives lu p 
ticulars regarding sugar-cane cultivation in the Dutch colonies, but ^cn 
no Opinion as to the home of the (ilant. Mhpie!, Hasskarl ami 
mention of wild sugar-cane in Sumatra. Java or the Philippine Islands, bra 
tells us that ho failed to find it in the Indian Archipelago. It seems tair y 
tain, however, that the ^iiihammadans were conspicuously' identi&d wi 
MuLniamo 1 . 110 , extended cultivation of both cotton and sugar-cane. After the 
the Portuguese were perhaps the people most closely' associated 
distribution of sugar-cane cultivation. In 1419 it w'as taken to 
Sicily {Purchas' Pihfrimes, i., 5), and there w’ould seem every' reason 
West lieving that this was its first appearance on the islands of the Atlantic. 

Indies. (A'af. ^Hisi. Jam., 1707, i., H>S-0), while describing sugar-cane 

facture of sugar, dwells especially on the necessity' of adding ^ 

or “ temper to the boiling lifpiid, to facilitate the formation of ^ 

article. But although the story of the Muhammadan sJiould 

accepted, it is somewhat curious that Browne {tiist. Jam., 1789, 1-9-5 

have regarded the plant as a nath'e of the Canary' Islands. He portH" 

thought it existed there before its introduction by the Spaniards and 
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guese to tho inainUnd and islands of the west coast of Africa. From Madeira it 
apparently was taken to Brazil, but at a very e«irly date, for Magellan .speak>'^ 
of finding it there in 1519 {Purchas, l.c. 34). From Brazil it was carried to St. 

Domingo and Barbados. Of the last-mentioned island, Ligon [Hist. Barbdflo.i. 

1657. 84 €t seq.) will be found to give a detailed account. He describes all the 
noteworthy fruits of the island, but of sugar-cane observes. ** There is one brought 
thencefrom as a stranger, from beyond tlio hue. which has a property beyond 
them all, and that is sugar-cane.” He lamled in the island 1647, and found 
sugar-cane cultivation but little understood, thoutih the jiLuit hail been intro- 
duced from Brazil and an “ Jngemo '' for manufacturing: the simar had been set 
up. When he left the island in 1650 the manufacture had been greatly improved, 
and they had discovered the period necessaiy for the full maturity of the canes, 
namely fifteen months, d'lit^y had also le.irned to manufacture lumj) sugar. ’ 

“but not So excellent as they make in Brazil.” Towards tlu* clo.-c of tlic IStli 
century the French (-(donists of St. D«>mingo oariied the cane to Loui'.iana. 

These brief reterences to the West Indies may sutHce tii con\ey the i>[imiou th.il 
it is there an exotic, and it maj' not be far from the truth to add that it wa" 
the necessity for labour m sugar-planting that gave orittin to the slave traliic. '•'* it ^1*-. 

Jolin Leo, who Viegan his expl«)rations of Africa and Eg\pt about 1462. Africa, 
describes the sugar of ^lorocco and of Eg\pt, which appears even then t() luivc 
been made from sugar-cane. Similarly Ricl»<ird Jobson describes the sugar- 
canes of Sierra Leone and (Jambia in 1620. F^ustc'r {PL Esc.. 17St). 77) speak'' 
of sugar-cane as grown in Polynesia fur the children : m Tahitaii it in known .is Polynesia. 
"To." It is recorded that the Otaheite cane was introduced into Tnnidcal 
and ^Martini'pie in 1782. The date when sugar (from sugar-cane) lirst 
reached England has not been detimtely ascertained. We reatl of its beini: England, 
carried from St. Lucas in Spam to Bristol in 1526. In 15U3 two ships ar- 
rived at Cainperre laden with Canary Island sugar, and a century and a luilf 
later the supply from the West Indies and Brazil imglit l>e said to have been 
fully established and become almost a neicv'ity on e\ery breakfast table in 
Europe. At the present day sugar-cane i.- grown throughout the tropics and 
sub-tropics, and even into the warm teinpemte tra* ts. especially in the West f’r, 

Indies, Mauritius, British (Tiuaiui, etc., and at Malagciou the .Meiliterranean co<i''C ^ ‘ * 

of Spam. It rec{Uirefi a hot. moist atmosphere alternating with }>criods of dry 
weather. It rarely flowei's and fruits, so that cultivation is almost exclusively 
by cuttings. These are called “ plants.” and usually consist of t\\ o or three upper 
joints of tlie cane, the severance being by a clean cut imniediately bel(.)W a joint. 

Hughes (Nat. Hist. Barbados, 1750. 244-52, t. 23. f. i.) alludes to the lowering fiu..' 
of the canes in Barbados, and gives full particulars of the cultiv<ition and inetlu)d> 
of manufactiu'e pursued. But witii regard to the fruiting and the production of 
fertile seed, there Ls no detinue record of thi.s hict having been unli.'^ed for a r.it'> "‘‘-.I. 
century later. Ruinphius says. “It ne\er pr<»du<t> th.)wers or fruits unless it 
has remained several years in a stony place.” Roxburgh remarks, “ Where wihi 
I do not know : I have never seen tlie seed ” ihit in the West lndi» ab«.)Ut ls5S. 

It was recorded that seoillmg (-anes liad been oh^tciwed to sprimf up around the 
stems (or stools) of canes that had “arrowcil” or liowered, irom whu'h cir- 
cumstance It was believed and oft reiterateil, tliat the sug.vr-i aue actually did 
prodiK-e fertile sci'ds sparingly, tluiiigh mure ctipiously uiuler certain climatic 
and soil conditions, [^’f. Joret. Lts. PL dan-'* L Atito/., cic.. 19U4. ii.. 26(>-9.j 

Varieties and Races of Sugar-cane. — The diversity met with would D.E.P., 
appear to have been brought about priinanlv bv seieetioii of sports and vi., pt. ii., 
variations as manifested in adaptation to environment ; through tiie Y^^rieties 
study of yield of sugar to the acre : the observation of freedom from ^nd Races, 
disease, etc., as also bv the direct cro^s-breeding of the stocks thus pro- 
curod and matured. Leather defines a gootl cane as one which will yield 
<0 per cent, of juice in the mill, afford jo per cent, or more of cane-sugar, 
and possess not more than 17 per cent, of glucose. In the Dirfmnnr-/ the 
efiort was made to divide the canes met with in India into two nreat 
sections: — (a) Introducf’d ('nnei^. and (h) Indian Cani'.i. Without uoiui; 
into needless details re<rardinsj; the various foreiL'n canes known to be culti- 
vated in India, the followint; particulars iiiav be furnished : — 

1. Mamltiua Cane. — This appeans to have been introduced into India from Mauritius. 

y3.’> 
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Mauritius about 1S3S (li not miirh earlier) and was so named in consequence, 
but IS in reality tlie yellow-violet cane of .Java. It is sai<l to excel the red Bombay 
cane both in size and quality, and to yield one ratoon crop or sometimes two 
(when irrown on rich soilsl, but as the roots cret cr-nsiderably above ground 
it rei juires subserpient surface dressins:. 

Otaheite. 2. Otaheite or Yellow and Straw-coloured Cane. — This was introduced into 

India about 1840. and became wirlely distributed, especially in Eastern Bengal 
and A'^ani. It is questionably distinct from the Mauritius canes of many 
plantations. The ieave.s are broad, pale green and droop coiusiderably, especially 
on nearing maturity. It shows a marked tendency to arrow, especially if grown 
under the influence of sea-l>reezes. It lias not pro\'ed a success in India, however, 
as it demands the finest soils, the most thorough agricultural methods, and per- 
leec protection ; is withal very liable to disease and to th.e attacks of white ants. 
According to many o})servers it rapidly cieteriorates in India. 

Bourbon. 3. Bourbon Cane. — This is by some persons supp<.)sed to liave been originally 

discovered on the coast of Malabar, ami from there to have been carried to 
Reunion, improved, and then returned again to India via the West Indies. By 
uther ■\%Titers both this and the straw-coloured Otaheite canes came originally 
from Madagascar, while still other writers aftirra that the Bourbon cane is one 
and the same as that olten called the Singapore. 

Batavian. 4 . Batavian Canes. — There are se\'tTtiI distinct forms, such as the violet cane. 

of wliich Sir John Lefroy wrote in 1704, “The Batavian canes are a deep 
purple on the outside." Wray says the yellow-violet and purple-violet or Java 
TraniP'uei.t canes, as also the transparent or ribbon canes, all belong to this type. The 

Eibboii. yellow-violet differs from the Bourbon and Otaheite in being smaller, less juicy, 

Considerably hardier, slower of growth and witli the foliage darker and more 
erect. When ripe it is usually of a straw-colour with the rmd thick and the pith 
hard, but its juice in rich and tolerably abundant. The purple-violet, on the 

other hand, is fully as thick a.s the Bourbon, and lias the joints from tliree to sis 

inches long. The leaves are darker green tlian the yellow- violet, and it yields 
a juice richer in sweetness than almost any other cane: but it is hard, difficult 
to grind, and affords but a low percentage of juice. The transparent ribbon- 
cane is of a bright yellow, with a number of blood-red streaks ; its leaves are like 
those of the yellow-violet, but more erect. In Jamaica it is generally planted on 
light sandy soils, wliere no otlier cane will thrive. 

Canes Eaten. It yields a fair quantity of juice of excellent quality. This cane was in- 

troduced into India (via Bourbon) in 183S, from which circumstance it came to 
be called ‘‘ striped Bourbon.” Mr. Kobus. who visited India in 1891 to en- 
deavour to procure fresh stock for the Java plantations, recognised the paunm 
canes of India (the canes grown specially to be eaten, and not used in tne 
manufacture of sugar) a-s identical with the canes grown by the Dutch mr 
sugar manufacture. The ttkk and ganna (the kinds specially grown in Indw 
for sugar manufacture) were previously unknown to Kobus, and he according > 
took back with him a large supply of these. It thus seems highly probable ft 
most of the edible canes of India have been developed from imported stoc . 
such as those briefly enumerated above. 

Ch-ina. 5. China Canes. — This is the sacrhat'inn xiii***i**iv, which Roxburg ^ 

garded as distinct from the indigenous canes of India. The distinction tha e 
made has not, however, been upheld by modern writers, namely in the 
being flatter and the margin-^ more hispid. The flowering panicles, 
says, are ovate in general outline, with >.!inple i>r compound verticiUated 
The Indian fornih he separates as Iiavmg panicles spreading, the branches a 
nate, decompound, and the corolla onc-valved (instead of having the two 
Introducfd on tlie same side, seen in the Chinese canes). Tliese canes were introduce i ^ 

into Inau the Botanic Gardens of Calcutta in 17!*‘I. Slost writers, who 

the China canes shortly after their introduction, reported that they \\ere 
and prolific, not liable to attack by white ants nor jackals, and 
to withstand the hot weather better than the indigenous sorts These 
are vouched for repeatedly in the Journal of the A(jri -HortirulturaJ Society o, 
but it is feared that if the original stock of China canes surv ive to this 
the plants have very pos.sibly been largely merged into the indigenous ion 
their origin mostly’ flirgotten. e p 

Singapore. fi. Singapore Canes: — As already affirmed, the more important 

to be identical with some of the Batavian and Bourbon canes. pj-in- 

eight different kinds met with in Penang, Singapore and Malacca. ^ 
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cipal is the Selau::ore cane, known as tihhu hUtotitj herahu (=tl?e powdery dark 
cane) or tihbu cappor ( = tlie chalk cane) of Singapore and ^iai-icca. The -''6 
names are due the presence of a large quantity of white rc'^inous ^uh.itam•e 
on the stalk. By many writers this is spoken of as the finest cane in the world. Tiu -r Cm' 

But in the Strair.s it is often ealied tlie China cane, because grown i)y the (.liiucse 
settlers in the Straits before the Europeans commenced f-ane-planting. The 
leaves are ver^” broad and deojjly serrated i»n the e Icres, verv tlark grt'en in 
colour and firmly attached to the cane. The cane-itch is usiuiliv very preiMleut 
on this plant. Tlie tlhn-Jiut {or clay cine) seems to be identical with the Ota- 
heite of most writers. The tihba iilnr (or egg cane) ^eem^ neculi.ir to Taune. oue 
of the Xew Hebri<les. Tlie leaves arc smooth and the t,teiu» bulgi. lu-rwecn the 
joints to such an extent as to have suggested it^s name. Tlic [•^•avo-^ arc '-no I .is 
they ripen, and the stem becomes so i>rittle that it break.s re.idily. it prolitie 
and easily culti\ated. The juice i'^ cojirius and rich in cpiality. The f/hbu rhu,i 
or o}>at is the biai k or medicine cane ot the Malays. It is a small cane ot a rich c’m? 

purple colour. 

The red-pur2il'‘ cane of Singapore is generally accejited as tlie stock from ii. i-puridf? 
wliich has been developed tlie red canes of Bombay. This is intere^Jimg in the 
light of tlie otlier .suggestions and opinions wluch point to Btuirbon ami the 
straw-coloured Otaheite canes being identical, ami to their having originated 
from Malabar, Thus the early European .sugar-planters appear to have ob- 
tained their stocks from Malabar, Batavia. Madagasc<ir and tlie Strait^. Hence 
it ma\’ be added, in conclusion, that nothing has been discovered in 2)hilology, 
botany or history that seriously upsets the hypothesis that all the forms of 
sugar-cane emanated from a common species, which was very probably originally 
a native of India and jjerhaps also of tlie tracts adjacent to India. 

7. Indian Canes. — It has been pointed out by Benson and others 
that foreign canes introduced into India rapidly manifest a decline in the 
percentage of sugar-yielding juice. The crop of cane continues high, but 
the merit in sugar-production declines. This fact has led naturally to 
greater faith being placed in the improvement of Indian stock than in 
the acclimatisation of foreign canes. Commenting on the ^Madras canes, 

Leather observes that " undoubtedly some of the cane which is at present 
grown in the Madras Presidency is second to none in the world.’’ A 
movement has. therefore, been started to study the Indian canes critically 
by growing them side by side at test farms. Saivid iluhaininad Hadi, 
having devoted considerable attention to the stmly of the canes of the 
United Provinces, pubii.shed a valuable work designated " J/ic Siti/ar 
Iitdustn/ of the I'nited Provinces of Aijra and Ondh'' and assorted 

the canes there described and illustrated into three groups as follows . — 

Group I. Tlkh Canes. — These are the mi.ist numerous and most Ukh Canes, 
extensively cultivated of all races. They are urown entirely for the pro- 
duction ot suuat. The majoritv have a tairlv bard, tirmlv adheniii; skin, 
which cannot be detached with a knife bevond the joints. Stems (canes) 
small, thin, erect, reed-like, thickest a little above the middle, mostly 
lemon-^reen in colour, with a<:e becomiin; jiale yellow or, in a small sub- d.- 
uroup, blotched with red. Leave.s narrow, small, dark ureen and soft. 

Aerial roots proi eed as a rule from but a few of the lower joints. The 
iuternodes are short, onlv sliuhtlv constricted at the joints, ami often 
possess a distiiv t central cavitv that is even surrounded vuh strotc^ 
fibrous cords. Buds small, depressed. 

rhe--n. Hadi reiers to the followim; sections; — in) cmes '■ihtr than Ui, 

■ittloir. (J{ this nature he forms three series as lollops ; — (1. dhu'd canes, 
ot which he nnures and ilescribes seventeen diifferent kind-, itli nnitnn 
fanes, of wh;i li lie shows ten kinds. And (3,i hiS'i-nr cane-, whii ii he 
refers to twelve liiftereiit kinds. Then mnier (fi' ihf re! nU- cu/es, he 
places the c/.,.! or chnn. canes, of which he desiribcs six ilirferci.t totius. 
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Ha'li reganls the iiaiinda canes as foreitrn, but accepts the chin as 
indigenous. It seems possible, however, that some ot these may hi 
reality be the survivals of the Chinese canes largelv experimented with in 
these pro^^llces nearly a centurv ago. 

Group II. The Ganna Canes.— Except in a few districts these are 
grown almost exclusively a.s edible canes, especiallv in districts where the 
pauiida canes cannot be successfully raised. Thev are usually taller and 
thicker than most ol the races of ukh canes, and have longer and broader 
leaves. The skin is generally hard, but easily removabie. The pith is 
rdways distinctlv .solter than in the former group. The central cavity 
and tilaments are also absent and the canes are juiev. though not vervrich 
111 sugar. The aerial roots are more largelv produced, and the buds are 
large and more coiisjiicuous than in the iil:h canes. But tiie sugars mami- 
tacturod irum them are inferior iu i olour. Lastlv. thev are verv liable to 
liingal diseases, such as ‘‘red smut ’ (Tric7t<>s/>li<ei‘i(i mi 

are readily attacked by wild auimals and white ants. 

The best-known examples of this group are known ,as aqaul. rnerthi, 
(hl'chnn. paiindhi laid ftaaiid, knldrd. larnulha. tnuld and fihorara. Most 
ot thc'e names denote mtrodiutior. Itoiii one district to another, such as 
chigaul (aqaul). a village in Meerut : and mertJit. Meerut — but Hadi accepts 
tae majority at least as being indigenous to India. 

Group III, Pauuda Canes.— These are the acclimatised, canes proper, 
that Is to sav. those admitted bv the people to be ot loreigii origin, such 
as the Mannfius, Otalieite, Bourbon, Batavian, Cliii.a. Singapore, etc., 
discu-sed ,ib„ve. Tln-y are grown almost cntirelv tor cliewiiig. except in 
one or two huvlines wliere thev are used for .sugar maimtiieture. Genet- 
ailv speaking, their ( ultivation is (outiiied to the viumty of large towns 
where a readv market may he obtained. High cultivation, involvini 
heavy expenditure, is an essential leature for the growth of the.?e canes— 
hence thev are more profitable as edible canes than as .sources of sugar. 

They are tall jilants. very thick, with hard skin (easily removable), ami 
soft, fleshv. eeiitral .solid stems. The leaves are proportionately long and 
broad, and aerial roots more abundant than in anv other canes, but their 
buds are proportionately small. IMaiiv ot them have been so long untlw 
cultivation in India that they have had local names assigned to them. 
The best-known e.xamples of this are ; (1) Madrasi or than ; (2) Bonibiii 
(red cane of Bombav) : (31 Saharaiipiiri ; (4) lal or laid ganna; [^} 
Baiuirsi ; (6) Burmi ; and (7) Poona paunda. 

Standard in Description. — Jtollison and Leather furnish a diagram 
showing in outline four forms of cane, and suggest the desirability of future 
writers ai i epriiig these as eomjiarative standards. They furnish parti- 
culars of 4(i ( ,incs, but of 1 1 thev have omitted to say to whuh 
tvpc thev belong, and of 9 more thev arc apparently not quite certain 
themselve.s. The proposed classitication would thus seem by no nieaiis 
a very satisfactory one. In tvpe (Aj the joints are (onstricted hut t'C 
cane not materiallv .swollen, whereas in (C) the joints (nodes) are cou 
striete'l and the internodes distinctlv swollen. These would 
corre-iioml very largelv to both the qanna and pnuiidn c.tiies of Hm 
cLissiticatioii. The following are the (A) canes of Mollisoii and Leather. 
hih-ifi'li ■. deo-i/adi ; Green Mauritius; ra.^dah. (ra^'.aU. 
lellow-green of Bijapur : Purple Mauritius (imported in Isftl), 'j 
rdatra<ddli of Kanara ; Btreakeil cane of Dhiirwar and Belgaum ; 
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jumnda (of Sitapur. Barabanki, Bareillv. etc.) ; laiU (of Bai'dwan) ; and 
the puri (of Bai'dwau). (C) canes ate : the IhajuiLU or num (of Surat) : 

Malabari (of Surat) ; the mahini Yellow-green or Poona pundiii : samsard 
(of Dumraon) ; and the Saharanpiiri (ot Cawiipore and Bareilly). 

The (B) and (D) canes of this < la.ssitication seem to torrespond to the 
truly indigenous canes of India whi( h Hadi groups under the must g(>neral 
Indian name iilk. Of the former the following inav be mentioned : — 
wa.s'i or Bamboo or hcHa kahhit (of South Maiiitha (oimtrv); hiilhi 
lahhu (huUu = grass, and hihhii — ^ugar-eane) (ot the South Mariithai : 
sniiiia (— small) -bile (= white) -kuhhu (ol Kluiniipur anil South Mai:itha) ; 
iiiHnijo (of Dumraon) ; dhaul or iJhnur (of Cawupore, Baieillv and Shah- 
jahanpur) ; niatiin (of ditto) ; and rakr/i (of Shahjahanpur). 

The (D) canes are as follows : — imiisahi (ol Behca) ; khuri (ot Dumraon 
and Bardwan) : the dikchan (ot Cawnpore and Shahjahanpur) ; awl the 
htunqa (of the same place). 

Lastly, the (E) canes ol Mollison and Leather seem to correspond clo.-eiv 
with the coloured ukh canes of Hadi. The e.N;am])les given by the toimei 
authors are bhun. pkoibhiiri and somiiidi (of Surat) ; the Purple cane (oi 
Bijapur. Basseiu and Thana) : and the kurc kabbu (kare = black) (of 
Belgaum, Khanapur and Ilharwar). 

I have eiiumevated the chief canes mentioned by Mollison and Leather, 
and not those given bv Hadi. becau.se the former are applicable to a wid-r 
area, and at the same time, so far as the United Provinces are coneeriied. 
correspond with many of those given by Hadi. The Impcnnl < bizetii >' r 
(iii.. 39) says the canes of India mav be broadly grouped into (rr) thick, 
juicy, soft kinds which ordinarily require very liberal cultivation at.d. 
irrigation, and (/>) thin. hard, less juicy canes which, with well-di--Ti;- w.-C'-ivs 
buted rainfall, succeed with less liberal cultivation and with spanio; 
irrigation or even without any. 

[C/. Leather and Mollison. in .t'c,'. L.v,',/.. IS'i.s, Xo. S; MiAerji, Hnri'Pm'ik 
Ind. Ar/ri., lyul. 3!)2 ; Jlolh'on, Tixthook Iml Artri., luOl. ni.. Ion. i,i 

reprint from Adri. Ledg.) : Hasn. A'tri. Lr^hardugn. Islio. i., :1T-H ; Hcuzc. Li ' 

PI. Indust., lisilo. iv., 110-37: Kobus, io.qcroe. .seeKr-KOK l/;i Chchiirat .s'( 7 (/‘_ 
in Key Bull,, ISilO. 4.) ; Kuc Bull. (add. sor., i.), lg-4. 12.‘)-,S ; Ei kart. Vurutif^ 
of Cane gioiru hy the Hawaiian Bugar Planter.^' Assoi'., Bull,, 1003. No. 1 : .ut-. 

Par. of Sugar-cane Oron n in Antigua in ls03 ; also E.ciur. tn Ln ward /.s/oc'/., 

(-■\ntiaua and St. Kitts). l'J03, pt. i. ; also 100.7. Exjnr. BiitiAi Cuiana. lOoi ; 

Stubbs. Sugar-Cane, Louisiana C .S Lhi.t. Agri. E.tjcr. Stat ISc., i. 03, Ison, 
vi.. 39. 411 ; 1901. xii,. 43s. 1033 4; Hosie, 47/9. Pnw. oi S\ii'c/i'ua!'. China. 

1904, 22-4: Rev. dis Cult. Colon . 1901. i.\.. 27.s-(il. 322, 324: International 
Sugar Journal, iv,, 20,7-70 : Indian Exyir. Farm R. /its. : — Pociia. 1807, 14-, ; 

1898,14-0; 1 you. 13-4 ; Sibpur, 1803-4.3-4; H.irdwan, lOOO-l, 11: ('iivvn- 
pore. 18811-00, 0-8; 1894-7. 13-4: 1807-0, 23-7; 1807-H. 2.7-0: ISOO-IOOO. 

31-3; 1001-2, 14; 1002-3, 13; 1904-.7. 10-11; HuAiev. Srheiiie for Prorinriai 
Enquiry into the Sugar-cane Indust , 1900: Selection and Di.sinfection ot .‘sugar- 
cane Cutting.s. m Agri. Journ. Ind.. 1000. i., pt. ui., 2.52-3 ; alsn Barber. On/tu 
of Xew .Sugar-canes by Bud-Variation. 1900 . i., pt, iv., 2S.7-0 : Butler, .Seleet. ol 
Sugar-cane Cuttings, io07, ii., pt. ii., 103-301.] 

Seedling Canes. — In tlie conduiling paragraph under histury. refer- Seedling 
euce has been made to the flowering of the cane (p. 933). Bui i*^ Canes, 
had long been supposed that the suuar-cane. as with some other eu!n- 
vated plants propagated bv cuttings, had lost the power of jiroducing 
seed. Unlike the beet it was onlv. therefore, open to improvement bv 
the chance oicurrence of bud variations or by the chemical .selection of 
canes individually richer in sugar. v . . ■ 

A.S a matter of fact, the sugar-cane is, though sparingly fertile, not U 
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absolutely seedless. As Ions aso as 1858 Parris had raised seedlings 
irom it ill Barbados, and in 1888 Bovell and Harrison, in the same island, 
and iSoltivedel in Java, succeeiled in ai-complishuiu it. This opened the 
way to improvenient bv seminal variation, ivhirh ivas at once taken 
advantaae of. Thousands of seeillings were raised from seed taken from 
known seed-parents, but of which the pollination was uncertain. Selection 
was made of those with a vigorous habit and a hiuh saccharine content. 

1901 Lewton-Brain succeedeil in hidiridwine; known varieties by 
1 . ojuii.ii-Loij. artificial cross-pollination. It thus became posdble to breed on definite 
lilies so as to combine the desirable char.icters of particular races. One 
object svould be to obtain those which would resist the disease which 
hail led to the abandonm<'nt of the cultivation of the Bourbon cane. 
Si^cdlinys produced in Barbados (about 1899-19< N);. and known as " B 147 ' 
and B 208,’’ have both been found to yield fully half a ton per acre 
Hi_;i nc-ii. more suyar than "Caledonian Queen.'’ and fiillv three-cjuarters of a 
ton more than " Bourbon.’’ Thev have, in fact, been stated to pro- 
duce, under favourable conditions, full” ;ji tons per acre, the best cane.s 
formerlv urowii haviny vielded onlv '2'O'i tons, so that these seedling stocks 
-.bowed an increa.sed vield of 37 per cent. 

[Cf. Kow Bull., 1888, 294; l.StfO. 242 ; 1S91, 10-24; 1894, 84-6; 1896, 
107-70; Jovrn. Linn. Boc.. 1891, x.xviii,, 197-201; Ayrt. Gaz. TV. -8. Tlato. 
1891, ii., 428-9 (which republished paper fr».tm Berne Ayncole regarding experi- 
ments in JIauritiu.s) ; Hart, Bept. Srerlliny Canes. Trinidud. 1898-1900, Xo. 120; 
D’Albuquerque ami Bocell. l.e. /m/i. Dept. Ayri. IT. Indies (pamphlet ser.), 1900, 
No. 3; 1901, No. 12; 19o2, No.-. 19, 20; 1903, No-. 26, 27 ; 1906. Nos. 39. 40; 
West Ind. Bull, (containing reports of Ayri, Conference). 1900, i.. 147-.71, 1^2-4, 
380-0; ii., 23-32; iii., 29-46; Colonial Bepts. 11'. (iiiise.). 1906, No. 3o. 
v.-xviii., i.-iii. ; Bull. Imp. Inst., .Inly 1903. 81-8; Louisiana, Planter avA 
.'tuqar Manufacturer. Jlarch 190.'), l.-)4-9, 172-3; 1901), 1.66-9; Agri. News, 'y 
(many passat'es); Cult, of Sugar in Philippines, in Trap. Agrist.. Oct._190o, 
685-6 ; Freeman, Current Invest in Econ. Bot.. in Nexo Phytologist, 1905, iv., 
103-14 ef seq ; ilorris and Stoc-kdale, Improv, hy Selection and Hybridisation, Bept- 
Third Conf. on Genetics (issiunl by Koy. Hort. Soc.), 1906, 310-35; Lectures 
to Sugar Planters (Issued by Imp. Dept. Agri. 4V. Ind.), 1906.] 
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CULTIVATION. 

Area and Yield of Sugar-cane and Sugar. — There is perhaps bo 
other aspect of the sugar industrv of India regarding which more obscunt) 
prevails than the Provincial and Imperial averages of yield of cane to the 
acre and of sugar to the cane. Moreover, returns are only available for 
six of the provinces, though these embrace about 95 per cent, of the 
.sugar-cane area. The provinces covered bv the official Memoranda, 
issued by the Director-General of Commercial Intelligence, are (1) Benga . 
(2) Eastern Bengal ami Assam, (3) the United Provinces of Agra ani 
Oudh, (1) the Paiijab, (5) the Xorth-West Frontier Province and { 
Madras. The areas omitted are (7) Bombav and Sind, (8) the Centra 
Proxfinces and Berar. (9) Burma, and (10) the X^ative States. 
pa.st eight years the first six provinces have shown an ax'erage of 2,307. j >- 
acres under the crop, with a \ield of 1.988.211 tons of crude sugar (?“''/■ 
This gives an average of Cl acres to the ton of crude sugar, or .say one ton 
to the acre, provided it be accepted as .-.ate to frame any such estun* e. 
But it must be observed that the crude sug.tr of India is ordinarily a niuc.i 
inferior article to that indicateil by the estimates of sugar-production m 
mo-t other countries. Thus, for example, much of the imports h_v Inc a 
from Java are considerablv below the Continental standard. To correc 
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lu'liaii returns of raw suo'ar into the frystalli'^ed article, the proportion is 
2\ or 3 raw to 1 refined sucar. The Indian yield of fane to the aere 
does not appear to be ever puhlisii.-d. so that the relative merit of the 
Indian stock to that of other countries cannot be a,s( ertaiii-d. 

The cane areas of the omitted provinces (7 to Id im lusivo above) asu r, -:- ’ 
can be ascertained, but not their yiehl of siurar. In 1‘JOd— t and 1901-5 
these came to about 140,000 acres, so that if that area bo adiied ami the 
proportionate fimire be worked out for the outturn, the result would not 
materiallv disturb the calculations based oil the six proviiu es oidv. The 
area returned in 1905-6 as under caiie in the six pruviuees was if.llO.SuO 
acres, and in 1906-7 -^yas estimated at 2.34S.^OO afre-. The ascertained 
yield was 1.7d5.3O0 tons in 1905-6, and 2.2-3.4oiJ tons in 1906-7. The 
Agricidtnral Statistics still further show that in 1899-1900 rhe total area for I'.citn, • 
all India under sugar-cane was 2,541,470 acres ; and the ^ubspf)uent figures 
manifest a shrinkage, right down to the returns of 1905-6. both constant 


and serious. 

though the improvement 

in the succeeding 

year is more 

hopeful. Till 

s may be exemplifieil as follows 

Acres. 

Acres. 

1S90-1 

2, 738,000 

Isos-fi 

2,733.000 actug Atl- 

1891-2 

3, 100,000 

l.s'ei-Kioo 

2.6)13.000 

1S92-3 

2.798,000 

I'jnu-l 

2.322.000 

1893-4 

2,897,000 1 

1901-2 

2.474.000 

1894-.5 

2,764,000 

1902-3 

2.338.000 

189.5-6 

2,930,000 

1903-4 

2.280,000 

1896-7 

2.0.51.000 

1904-5 

2.244.800 

1897-8 

2,648,000 1 

190.5-6 

2.110.800 

Average of 

1 

Average of 


8 years ; — 

2,818,230 

8 years : — 

2,429,700 


Thus, according to these returns, the area for the eight years preceding Influence 
the enactment to countervail bounty- fed sugar in 1899, showed an annual of Bounty- 
average of 2,818,250 acres, and for the eight years subsequently, of Sugar. 
2.429,700 acres. But it is possible these returns are not very accurate 
for the provinces of minor production and for the Native States. They are 
possibly low estimates, but doubtless are relatively correct, and there- 
fore would seem to justify the opinion that the siiuar-cane acreage of 
India has for some years past steadily manifested a fontraction. 

Turning now to the provincial returns, the Lnited Procdnces head the ReUtive 
list with 49 per cent, of the total area, namely 1,228.90<1 ai-res in 190.5-6 maun m-t- 
and 1,386.700 in 1906-7. Then follows Bengal with 19 per cent., or 
approximately half a million acres. Next Eastern Bengal and Assam 
with 11-2 per cent., or 201.500 acres in l9(i.5-6 and 199. IHX) in 1906-7. 

The Panjab, 13-7 per cent. ; the North-West Frontier Province with 1 per 
Cent. ; and Madras. 2’5 per cent, of the tot.rl Indian area under sugar-cane. 

'Ill the North of India and in Bengal 2M tons of cane per acre is eon- e. y. i 
• sidered a good crop, ami an outturn ot 11 to 2 tons of (,■>()■ per acre is '■ 

obtainpfl. In peninsular India, where sugar-eaue is extensively grown 
under well irrigation and is verv highly manure 1. the product is mm li 
higher, 6.000 to 7,U(0 lb. of gnr per acre being an onlinarv ouwuru. 

Mith very careful cultivation and high mcmiiing. even double the yield 
has been obtained from soft varieties of tane ” {/in,. iii.. Hi. 

Mollivjti ami others have often said that the exneriim-ut-- toi.ilucted at the 
Doverument Farms have proved that sug'ai-caue can be more e( ouomii ally 
pi'odmm.l in India than in any other < ountry in the world. [I'i. O'Coiior, 
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Yield in 
Foreign 
Countries 

Caae, 


of 

-M muiaoture. 


Cost of 
Production. 


Beet versus 
Cane. 


Anglo-Indian Hecieic, April 19u3 : Leather. Effect of Change of Climate 
on Juice of Sugar-cane, in Agri. Journ. Ind., 1906. i.. pt. iv., 412-3.] 

Return in Foreign Countries. — With regard to the yield in other 
countries. H. C. Priiiien Geerding.s. Director of the Sugar Experimental 
Station of West Java, gave the following yields of cane to the acre m 
.Java. .36 tons : in Samhvich Islands. 33'4 ; in Egypt, 22 : in Queeiislaiid, 
16 : and in .Japan. 15'2. Yield ol sugar in tons to the acre ; — in Japan, 
I'l ; in Queensland, 1'6 : in Egvpt. 2'2 ; in Java, 3-6 : and in Sanilwich 
Islands. 8. These results showed the further tact, namely, tons ot cane 
to the ton of sugar : — in .lava, T'l ; in iSandwich. Egypt, and Queensland, 
each 10 : and in .lapaii. 1I'3. 

Thus there would .seem a wide range both in yield of cane to the 
acre and in the amount of sugar afforded by the canes produced. By 
high cultivation the vield of cane has been immensely increased in the 
Sandwich Islands, but it would seem as if the lower returns in Queens- 
land were compensated for by the superior methods and appliances used 
in manufacture, since the cost of sugar-production is in Java £8 12s. tkf., 
and in Queen.sland only £8 Lj.s.. and this in the face of the startling state- 
ment of the yield being 36 tons in Java and only 16 tons in Queensland. 
Queensland is thus able to produce sugar at approximately the same price 
per ton as Java. But this ((uestiou of co.st of production manifests a iride 
range. Thus it is £8 4.?. id. in the Sandwich Islands : Egypt. £9 IOj’. lid.; 
Barbados, £9 l.o.s. ; Trinidad. £10 19.?. lid.; Demerara. £12 18«. lOJ ; 
rrench Antilles. £14 6s. 9f/. ; and the United States. £18 18,?. 6d. These 
were sums worked out a few rears ago for the countries with a gold standard 
in currency, but it may be useful to ad<l similar figures for the chief silver- 
standard countries : — .Mauritius. £6 2.?. od. : Philippines. £6 16«. lUj 
Japan, from £13 os. Sd. to £16 16.y. lOd. ; Argentine, £1" 14s. lU-; 
Brazil, £22 6s, lid. 

The JIanchester Chamber of Commerce {Monthh/ Record for Oct. 31. 
1899) discu-ssed tlie viehl of neet-.sugar as eompiared with cane-sugar to 
the acre, with the following results ; — 


Beet* sugar. Cane-sugar. 


Germany . . 

. . 1-71 tons. 

Haw*aii . . 

3-6 tons 

Belgium 

.. 1-55 „ 

Java 

3-2 

Holland 

.. 1-29 „ 

Barbados 

1-S9 .. 

France 

-- 1-24 „ 

British Guiana . . 

1-82 - 

Austria 

. . 1 -09 „ 

Queensland 

1 -8 

Russia 

. . 0-80 „ 

St. Lucia 

1 ' j 5 .. 



Trinidad 

1-54 


llartiiieau gives an average of 2 tons per acre as fair for all sugar-cane 
production, a result wliich, considering the improvements already eifeeW 
in the stocks and methods of manufacture and in the possibilities ot t t' 
future, by no means ju.stitie.s gloomv forebodings for the sugar-cane 
planter. , 

[C/. Board of Trade .Journ.. 1901, xxxiii., t!9 ; Queensland Agri. Jonrn.. 1 ■ 

viii., 125; 1901. ix., (>: IVrst Ind. Bull., 1902, iii., No. 1. 46-05; -■igri. Ifff' 
Xatal Eept., 1902, IT; U.S. Dept. Agri. Exper. Stat. Bee.. 1901, ''‘N 

The American Garden (discusbes the Hawaiian yield of 10 tuns of sug^ii* o 

" I yi 

Manures. MASURES ASD MASURISO of sugar-cane. — Leather {A^iri. Journ 

i., pt. i., 13-24) deais with the subject under the follow in^ among other 
liibtory, the demands of the plant fnun the soil, and the manures be'f 
to meet this strain. He suggests a <livision of the manures into 
yard, poudrette, and ti^li manures ; aecondy oil-eakes ; and third, bi'Ue-s 


y4n 
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saltpetre. Having civen the Indian expenenre with enr-h of these, he next 
proceeds to disenss tbe effect of maiuire-s on the juice. V-f- ^mjcu'-cant in 

Dept. Agn. Mad., 190o.] 

DISE \SES ASD PESTS. — The blishts of cane may he grouped into tliree Diseases, 
sectii^ns ; — 

(1) Fungal Blights. — Butler {Mptn. Dept. Agri. Ind.. i.. Xo. 3, l-d^. tt, i.-xi.) 
reviews the Indian literature on this subject, and furm\lie'« much new and u<eful 
iiiforination. He describes the followinix <haease^ : — (a) Bed Rot (Red Smut). • 

I'otlefntrivhum Jafoatnnt . Went. (^) StilUt, i'Mtitaifn . Rabenhr.i^t {/') 

Pine-a]:)ple disease, Thieta vioitsit Went (^) Black Rot, spha-rompitta 

atnpo*.nn». But!, (c) Brown Leaf-spot, But! (!) Kinj:- 

Spot. I.fptnHphfpi'in Sat'chnt'i, Br. d. H. {g) Sooty ^Imild, in pnoiii II tn Hfi, 

In a further paper, The Selection of Sngar-cam- Cuttings, Butler (Ag>i. 

Journ. Ind.. n., pt. ii., 103-201) shows the imperative nect‘'r'>ity t** a\'()nl u^incr 
diseased stock. Barber published {Agri. Jonrn. Ind., i., pt. i . 44-S ; li.. 
pt. 1 , 40) an account of the Samalkota Sngnr-cane Fann. in wbudi he dea!,^ 
with I'liiietotrii'hitui and shows that sia-cossive canes have held favour in Si'Otli 
India during the past forty years, each in turn only to l^ecome disea.M'd, thu- 
cau«:in^ widespread loss. But both these authors c-how that fcuch calairiitic*. 
might be, to some extent at least, prevented were the stock rigorously selected. 

[Ch D.E.P., yi., pt. ii., 122 : Sugar-cane Disrai^e.^*. Agii. Ledg., 1S9S. Xo. 13. 

403-o23 : also Gage, 1901, Xo. 5, 71-9% : ThiM^lton-Dyer. Snaar-eane iJi'^tascs of 
ir. Ind.. in of Bot., 1000, xiv., 009-10 : Butler. Red Rot of Sugar-cane, m 

Agri. Journ. Ind., 100b, i., pt. iii., 2a0.] 

^2) Insect Pests. — Many writers have tlealt with the pest.s, but more casually Pssts. 
than Nysteniatically. Saiyid Muhammad Hadi [Sugar Industry of V. Prov.. 

4o-al) reviews the papers previously publi-shed. besides contrilniting largely to 

the subject himself. Cotes [Ind. Mus. Xolts, i.. 22-7) worked out the life lu-tones 

cf ^oiue of the sug.\r-cnne pests, but it was left to Maxwell- Lefroy to funndi full 

details reg-^rrlirig the Moth-burers of the c^ne. The rca<ler will tind In?* tirsi Me" .- .. 

contribution in The Agnculturai Lrdgtr (1900, Xo. 23), but tins was later on 

followed up by The Moth-horcr in Sugar-cane. Maize and Sorghum in 

India (.4,vr/. Journ. Ind , 1900. i., pt. ii.. 07-113). 

(3) Other Enemies and Pests. — Perhap.s the most morions that has t<> bo men- Enemies, 
tiuned in this place is the root p.irasite lutea. Thi' little Ooweiiug plant 

injures the cane so seriously that a, large percentage may oiten be tu be 

killed by it. Tlie only known cure is to upmot the parasite as mucli a-, po-siblc, 
and to avoid .growing cane on the same field for some years subsequent to a > 0 % ere 
uttack. "Wild animals, such as the jackal, the boar and the rat, often do nauJi ' 

injury to the crop, and frost or floods are alike di-sa-^trous. Wlmc ant--, aie .d^o . 

^cry destructive (^[axwell-Lef^oy. Agri. Journ. Ind.. 191*9. i.. pt. li., 174-9: 
aho ii-i Mc?n. Dept. Agri. Ind., 1907, i.. X’u. 2, 129*). For fuller detail rt‘gardmg 
the iu.'.ect and fungal pests of Migar-cano, the reader diould cou-'ulf the iui]>or- 
tant Work by ICruger (D<^-'^ ZucLurrohr und.'^fln' Kulfur, I '>99, 3ui-i9r>), wluch, 
liowc\(i'. has more particular referem-e to .lava. 

Bengal , — The area uinler bUgar-eain*. at cordiiig to tlie Final Memornn- 
duin of the (Government of India for ainoiinteil to 633, (X>j acres. 

and the e.stiinated vield came to 634.7(10 tons of raw sugar or tjur. The ao - 
and Crop Report for 1004-5 gives the areas in the various ilivi-ion^ 
as follows: — Patna. 166. 0(X) acres; Bhagaipur. acres ; Ilaj-hahi. 

h2.2'M) acres: Dacca, 83.700 acres: Bardwan. 79,300 acres; ('luita 
Xagpur, 53.100 acres; Pre^iilency. 39.400 acres: Chittneouo_ IT.oOU 
a< res ; and I'lrissa. 10.800 acres. In the vear followinsr, the apparent, hur 
hot actual, decrease in area was <uie to 14 districts, previously icturne'l 
under Bengal, having been transferred to the new pruvmee id Ka-teru 
Bengal and As^am. This leaves the normal area ot Bengal hu Idicj-h. 
under cane as 421.6iXi acres, and for 1906-7. 423,5i)<» m res. with a yield 
*d 410. 3(K) toiH. 

The niostrcient accotmts of cultivation are by Mukerji and Po.y. SeverM 
v.irieti--.. of eane <ire cultivated throughout the pnivinee. According tu Roy, ex- 
periments have been made, for some yeans past, on the Bardwan Farm with four of 
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of 


Irn.'-ino i 


Trimnuii-’. 
Top Di'*-"! 
}J rv,^r. 


Alauntius 

Co-c. 


R Bengal 
and Assam. 


these, \ iz : — ( 1 } .'^haoishara^ {'2)Kajl{^ (3) Poori and {4:) Poona. results attained 
point to rlie as the best f/^/r-producing cane. The crop grows both 

un clayt-y t;n>;l h-aniy soils, but a mixture of the t\vt> is preferable. Mukerji states 
that the bc'-r canes are found at the iuncnon of old and new alluvia on the sides 
of streams ami rivulets, where the soils are retl clay loani^, ricli in mineral matter. 
A-5 the cruj) an exliausting one, it is never 2:r<jwn on the same land year after 
year. The crops it most cornnionly follows are pulse, mustard, potato or 
pa<ldy. The best time for harve.'stin" ^'lga^-cane is from December to February, 
and the mo.''t advantairemis time for plantiri:/, the month of February. 

In Lower Bengal the land i-s preparevl by frequent jihmghmgs from the middle 
( f October to the middle of January. In loOst places it is also hoed, since 
deep cultivation is con-'idered essential. When the soil has been thoroughly 
br>'ken up, it is harrowevl several tiim-'^. The held is then divided into beds, by 
djL'’em:L" broad trenches 'slanting fr"iii top to bottom at intervals of 40 feet, then 
subdi\ ided by cross trenches 7 feet apart. I’arallel furrows, at intervals of 1 ta 
'2 feet, are now drawn alon^ the bed>, .md oil-eake put into these. The plot is 
rlien well irrigated and cane ciittintrs pibu'cd lengthwise m the fiurows and covered 
ur. These are taken cither from entire cancs or tlie tops of canes. The 
latter system is said to be that pui'^ucd in the Bardwan Division, wliiLst the 
former is adopted in Bihar and Eastern Bengal. The cuttings are previously 
prepared by having been kept for a week or so in a cool pit — layers of cane with 
wet straw and ashes between. Subsequently the land is retained in a moi^t 
condition by artificial irrigation, gener<dty liiven every fifth day, and when the 
young shoots have come above "round, the surface is well watered and hoed 
between tlie furrows. Afterwards, it is or'cuM'ai.illy irrigated ami hoed, the plants 
being earthed up until tlie orimn.tl furrows are c<>iiverted into ridges. During 
tlie rainy season the ^oil i^ kept n-ell tlrained, loose and free from weeds. From 
tlie middle of July to tli^^ middle of 0<'-tol>rr the plants are tied up in clumps. 
Their dead leaves <iiv removed, and oil-‘.ako applied as a top dre.ssing, at therate 
of 4 to .■> maim<is por J>'[]ha. Tlie < r<>p i-r. harvested from the imdtlle of December 
ft tlu' middU* of fefn-uary. 

In "Oii'e pl.M'es. esp* «.iallv on hoiif '...i.L. w iTcr-channels are not made at the 
tune of plantino. but tlie bind 'i!iipl\- thrown up in ridges over the cuttings. 
ALain, m othem. .iftor w.iter-. hanncls have been maih*, as described above, 
lioles are ihi" 21 leet in diaiiftcr .md H feet apart, in lines H- feet from one 
another. One cuttui" is put m each liole with oil-cake and water, and then 
f-overeil up. This is known as the Mauridus system, because supposed to 
metliod adoptefl there, and in India is mo-tly used on undulating ground, but 
the furrow system is said to be best where irri^ration is required and possible. 

Muker]i estimates the tot.al cost of cultivation at Bs. 100 an acre. The 
Experimental Farm Reports ha^'e investigated many important issues, such 
as the yield of sugar witli the various races of cane, tlie ad\-antage3 or otherwise 

ratooning, and tlie ecoiioun of propagation by tops in place of lower 
portions, that is, cuttings of the mature cane. [Cf. Sen, Rept. -4p>’u Stat. Dacca, 
18S9. 33-T : Basil. Aon. Loha ' la.jay 1800, pt. i., 70-S0 : pt. ii., 37-41 : Baner* 
jei, A-jfi. CuttO'.k, 1803. Voeleker, Improi'. Ind. Ar/ri., ISIKI, 244-5 : Mukerji, 

Handbook Iwl. Aori., IhnI, :k>4-b, 30S-403, 405-S ; Rept. on Cult, ot Surfor bij 
B-.hor ludvn, Plwdus. iooi ; Ad>.tin, Rcpt. 1901-2, 24-5, etc. ; Roy^ Crops 

of Rc/ojaJ. 1901). lou-12: Wilku*. .Swi/nr Cane Cultivation Biha>', ni Ayri. Jo'^^rn. 
Ind., IDutl, 1 , pt iv.. ;J22-S ; Rfpi'i. of Drftt, Land Ree. and Ajr.. Beng. ; Exper. 
Farm Pmpts. Bet^rj, : Dumraon, 190(5-7, 4-10.] 

Eastern Bengal and Assam, — The area under sugar-f^ane for l&Ol-o 
ni A'j^aiu pr(U)‘'r was acres. The largest areas orf.unarily occin ih 

Svlhet, which had acres: Sib.sdgar, G. 92-3 acres; Cachar. 

acres; Lakhimpur. 3 . 7 S 3 a< res : Kainrup. 3,688 acre.-?; DarranfT- d.l| 
acres, etc. But since the separation of Bengal, IT districts former v 
trciitetl as within that proviife are now returned under the new pto'nnce 
o! Eastern Benua,] aiel A^'-ani. and later statistics accordingly manner 
an apparent prcvimial expansion. Thus in 1905-6 the estimated area 
aiel outturn in tim new piro^-incp were 201 . 50 <I acres and 188 . ton?, 
ami ir 1906 - 7 . 199 . (h ;0 .iqil I 93 . 5 f >0 tons. ,, 

The miio’.vin:: inf -rmati* n iv^^uidma cultivation in the Braluuaputra ^ai^ey 



SACCHARUM 

PvATOOXINCt officinarum 

Cultivation 

abstracted from the aocmint by Dr. E. Stark. A hdit loamy soil, with a ia:lit ^ ,.i. 
iulinixturo of sand, is mo^t Miita)»Ie. Tt must be hicrli land, beyond tbe reach uf 
inundation. Favourite spots are the ed-res of a niar^h 4'r the })anks of <l riv er, -ir utu> i 
T lie degree of manuring depends entirely upon the rait/nt'a means and inclination. 

Plots in the vicinity of centres of crowded population are freely manured witli e< ov- m . i -j.. 

(lung and crushed mustard seed, both before and after ])lantinu^ with cane : on tlu- 

other hand, in the more rural tracts it (*tten receives no manure except the a-'lic- 

(if the grass and weeds raked out of the sod and burnt. The best cane is tli ir 

raised on virgin soil (tr on old fallow^, but land from wlii«-ii a crop ol mu^tar'i. 

pulse, or summer rice [dim } has ijeen first taken is sometimes y/reb'rrcd. A M:‘con 1 

crop of canc, unless ratooned. is never taken* but the land is left fallow for sevcia' m,\. l ' , 

years. Waste or fallow land is broken up in October, then left till .laniiarv or * 

February, when ploughing starts and is continued till tlu' middle of April. Tht' tif‘id 
then divided into strips. S to 12 feid wide, by <lrams which cotuuiunicate wit'' 
a ditch surrounding the held. The cane-sets are invariably the topmost joint-. r - irc .. 
From the harvest season to time of pl.mtm:.: tliey aie kept ni a (o<>l and mo'-t 
spot, placed m a half-upright position, in crnuind uIucU ha- been turiie*! up liy tin* 
hoe. the beds of cuttiiiirs bcina covered with ricc-straw <»r plantain le.ive- ui i 
watered if the weatlier be dry. The day chosen for planting out, uenerally ai'out 
the middle of Way, must be preceded bv sutrinent ram. In an offit ial publicati' ui t.., 
on Season.^ of Sowing and Beapina or C'Vop.s, issued by the Reporter on Econoioi ■ 

Products, cane is spoken of as planted from April to Juno. The layers are pin c i 
2 feet apart, in trenches 3 feet distant, and these run at right atiLrles to the dniiiis 
that divide the held. After planting, a little soil. <»ften. mixed with cow-duiiL'. .1 ' i m 
lightly scattered over them. The field is then weeded iiuil the soil around the 
young shoots lightly stirred with the spade or lioe. a proce-s which is repeatC'.l at 
-hort intervals during bright sunny weailier thr«)uWiout May and part of ..liinc, 

<'nd at the same lime manure may be applied. A lew more weediims aiv ii’v-'U ui 
rind the earth from the ndi^es i- heaped about the root.s of the ( anes m the trencb.c- 
till ridge and trench are rever-ed. Tins croes on tdl the middle of Augu-t, attor 
which W(.>rk stops for about a month. A final wctMling and earthing up is then 
L:iven. in ^September or October, wlien the cane- are tied together m clumps by tl.e 
leaves stripped off the lower pans of the "terns. Cane harvest, as a rule, d'.'c- il ' , .-v 
not begin till tlie winter rice has been reaped, that i-. till after the iathof Jaiiuarv . 

Ihe operaticnis of cutting, crushing, l-Muling, I'tc.. are carried on cimultaiie »u.-K 
from this ilate till the end of iMiirch, or even begiiming of April. The c.uies aro 
MU close to the root, the tops lopped oti and reserved f-.u* layers, and the stalk-. 

>fripped of their leaves, are bound m bundles and carried to tlie luilL From an 
extensile series of crop experiments, performed from 1SS3 to IJM2. it wo iM 
appear that the yield of cane to the acre i- about lo ton.s and that it iV(pure5 ^ , j 
about ll’b tons of cane to ailbrd one ton of p.ir. 

A small pi’ijportion of the annual crop 1 .- r<Uo. lilt'd. It thi- is doin' tbe -tripofil- / • 

''ft' leaves of the previous crop .ire 1 ‘ft iv mg on tli^* iiolu till April, when Kuo .n o 
'jurnt, and a moiitli later, when tlu-' \oung -li >»)l- begin to upi<(Mr, ilic (imu i,- 
hoed and manure added. Mi.-ii a i r* )> i- .al'--d //'*/, /,o, and i- b.u'V'cstcd tMibci 
than the other crop, viz. in the beginning ol .bmuary. [^.7. Aihui, A.s.vcmi. D<-s'. 
bac., 1905 {Caehar. S\ llict, (Joalpara. etc. ) , Crop Kwptr. Ript-'f., Assam. ] 

United Provinces, — (Ju the average of the hve y»‘ars eudiuu Prov. 

It IS manifested that the area under sugar-eane in these provinces amoiiiite. i 'c" 

to 40 per cent, of the total under .siigar-eaiu* in British India. In 

the area, according to the ^b/rtcuUurdJ SlaUsttcs. was L220.71G acres, viz. 

954,35u in Agra, and 260. -'Vhi in Oudh. The yield was returned as Ssl.f '“i i t 
tons, thouirh in 1904-5 it was L183.4C>o tons or. sav, one ton to the aerie h . 

AgTa the acreage in 19t)5-6 in the most important di-tricts was as follow- 
~Meerut, 108.954: llorakhpur. 93.599; Bijuor. 77.763; Azanigaih. 
b9.08S ; Muzaffariiagar. 56.498: Basti. 55.123; Baivli. 5i.l3'>. Ji. 

Oiidh : — Fyzabadi. 48,157 : Kheri. 41.npl ; Sitapur. 33. AO ; Barab.tnkn 
31.691 : (londa. 27,395 ; 8ultanpiir. 22.58*6 The Final Mnroriui'bi.'n 
"f the Cuniuieicial Int'dligeure Department for 1906-7 -tatcs tho u.ifa 
and vield tor that vear as 1 , 386 . 7*Hf .vres and 1.26>4-*i*Ht ton-. 

The races of cane grown m tla* United Province.s ii.ive already been 
cassified, with reference to tlicir agi icultural characters and propertie.s, into 
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three broad diviMon^;, known as rjayutn and paiindr'i. The methods of cultiva- 

tion for the first two are the same, but dift’*^r somewhat in the case of paundd canes, 
rtotati'jn. Accordincr to Saiyid IMulinmmad Hadi. from whom the particulars here given 

liave l^een mainly derivetl, the crop i-? ^r^o\^'n under three different systems of 
treatment. " In one, tlie land is kept fallow for a whf)le year following the 
remo\'al of a sprinjr crop. In the second, <i winter fallow is allowed after a ram 
{khnr'f) or an autumn {nqnhi}i) crop. In the third, the aground is prepared and 
cane so\\m immediately after a spring: crop has been ideared from the land.” The 
Irrig itu'. 1 . ^econd system is that most coinnionly piir-^ued, especially in canal-irrigated areas. 

Umler the first, plouchinii conunence.s as sojin as the rains have set in and is 
continued till sowing: time. Cmler the second, it heeins soon after the ram or 


ilanuri'. 

Propaj-itiuii 


Scason-3. 


Eatoon Crop. 

H^rvust. 

P'-iitllihi 

Caltiv^ition. 


\Vxt<.Lir.j. 


tlie autumn crop has >>een removed, tlie land being watered if necessary tn 
admit of ph'ugliing. The nuinher of nloiighings varies from fifteen to twentv 
in tlie we^t and from twenty to fortv m the cast, but when cane is grown 
immediately after the land has been cleared of a spring crop, it i'^ not ploughed 
more than five times. After every ploughing, the land is levelled. Manure is 
uRuallv applied before planting:, and mcornor-ited with the soil by ploughing in. 
Cattle-dung or farm-yard manure is generally used, and at the rate of 200 to 30h 
maundvS an acre. In the east, canes whi« h are intended to be cut up into sets 
are left standing in the field. A <lay or two before planting the canes are cut. 
stripped of their <lry leaves, and left in water ov<'rnight. Tliey are then chopped 
into pieces, each piece being about lo m<‘h»*s long and containing three to five 
buds. In the west, in the Rohilkhand and Meerut Divisions, the top cuttings are 
planted, which consist of a porti<»n of the ton green leaves and a few of the upper 
joints. These cuttings are buried in a corner of tlie field and covered lightly 
with earth, a layer of dry leaves being placed above and underneath. Every 
fourth or fifth day. vater is sprinkled over them to keep them moist. On the 
day of plf>ughmg. they are dug out and removed to the field. If the moisture in 
the field is not sufficient, tlie larul i-5 usually irngate*! before planting. Planting 
the sets IS done jn tlie following wav. A f’lr^t ploughing is made parallel to th® 
'i<le of the field, hut only just scratches the soil, and is followed by a second 
wliich deepens the furrow. A Tn:m th'-n jilaces the sets along tho furrow at a 
distance of aliout one foot from ea'-li other. A third plough brings up the rear 
and covers tlie sets with earth. 

The time hw putting the sets in the e.irtU \ aries from the midde of FebruM^^ 
to the middle of April. The < rop is watered three to stwen times between planting 
and harvesting, and in a dry year is necessary. Four or five days alter 

planting, the first hoeing is tlone, and after every watering two hoeings aregn^n. 
When the plants are very young, eaeh hoeing is followed by levelling the groi^ • 
and after the commencement of the rains, or when the plants are about^- fee 
high, the hoed field is again levelled. The number of hoeings varies from < to 1 • 
In the west and parts of the Doab, the cultivators grow a ratoon crop, known as 
pen'. To propagate the peri crop, the roots are left undisturbed from the tirn 
of first cutting, and the stripped leaves of the first year's crop are burnt in c 
lield before the commencement of the rains. After tho rains have set in ana 
young shoots begin to sprout, the field is ploughed up. the furrows being 
incht's apart. By the middle of Xovember the crop is believed to have 
maturity and to bo fit for crushing. Ordinarily, however, the cultivator does no 


commence cane-crnshing till December. , . j . 

Tlie 1 ultivation of the variety known as paun'h}, grow'n almost , 

shewing jiurpose-s, differs .-^omewliat from the above. Before planting, the he 
dug up one foot deep and the sets are planted earlier than the time stated a o ’ 
'ince the sooner tliis variety of e.me t caaes into market, the higher price it o 
Tlie method of pi<inting is somewhat different. The sets in this case are ^ 

into furrows between ridg^-, into which the held ha-^ been previously laid ou , 
are coveied over with earth, the fiuTows, being 24 to 3** inches apart an 
distan'-e between the cuttings about 2 inches. Pondrette in^^tead of 
manure is in this oa-e generally applied, at the rate of bffO to 800 
-irre. or about three times as mm-li as m the former ca-'e. The first 
.13 .-^oon as the land gets sufficiently dry after rlu‘ --econd watering. The ficK 
watered again, and siibsecpientlv tlie ridges are split and tho field of 

divided into irrigation-beds. Hoeiiig'i and waterings eontinue till the a ' 
tlie rams, anti in July or August the plants are eartlied up. ^ The t[ie 

waterings vanes from twelve to seventeen during the period of grov\tn, 


nuinher of hoeings from five to seven. 
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Hadi ^ives estimates <_)f the cost of cultivation in the \'arious divisions according c nt. 
to the second, the commonest method, and he states the lowest, that fur Meerut 
Division, at Rs. 66 : the hiahest, that for Rohilkhand, at Rs. S 1 per acre. Speaking 
of the pannda canes, lie give.s the total cost as Rs, l.iT-S per acre. [Cf. Duthie 
and Fuller. Field and Garden Crops^ 1882. i., 5.3-63, t. xiv, ; Diet. Settl. liepts.. 

V. Prov. : Moreland, Note on Sugar Cult., app., 4, xii-xxii, ; Rept. on Sugar 
Cult, by Bihar Indigo Planters, 1901 ; Hadi, Sugar Indust, in V. Prov., 1902 ; 

Xevill. DiSt. tfa;:. V. Prov., 1903-5; yiorelnnd. Sugar Indust, in V. Prov., in Agri. 

Joitrn I}id., 1907, ii., pt. i., 15-21 ; Exper. Farm Rept., CVi/tvipin’,] 

Paniab and ISorth-West Frontier Province. — III the .Igricullurnl Panjab. 
Statistics for the year 1905-6, the area tinder sugar-cane Is given in the i-. 

Paiijab as 172,700 acres, and the vield 83.98.'5 tons, while the previous v.-i: 
year was 32.5, .500 acres and 238,300 tons of r/iir, or about three-fourths of a 
ton to the acre. It has to be borne in mind, liowever. that in many tract-,, 
especialiv with considerable Muhammadan populations, cane is grown 
largely, if not mainly, for eating purposes, and not used in the prodin fion l .icie Cu.es 
of gur. The more important district areas mav be given for 1904-5. 
naraelv. Gurdaspur. which had 51,590 acres : Sialkot. 34.919 acre.> ; 

Lvallpur. 30,672 acres: .Jallandhar, 27.797 acres: Rohtak. 24.434 acres: 

Hoshiarpur. 24.021 acres : Gujranwala, 20,492 acres ; Kanuil, 19.553 
acres ; Delhi, 17.575 acres : Amritsar. 16,545 acres : Ambala. 15,870 
acres, etc. The area in the North-West Frontier in the same year was ij-.W. 

26.01)3 acres, the great bulk of which is grown in Peshawar. 18,414 acres in Frontier 
the year in question : Bannu. 6.;387 acres; and Hazara, 1.094 acres. The Province, 
area and production in 19ii6-7 were 257.600 acres and 212.8iX) tons in the 
Panjab : 28.600 acres and 32.80<) tons in the North-West. 

The fullnwirig information applie.s particularly to .Sndkot, one of the most 
important sugar dhstriets i,t the P.injub .and is abstracted from the account given 
by Dunlop-Smith [Gaz. Sialkot. 1894-5, 114-6). The lanil which is to bear the 
crop nnist be frequently ploughed. In Sialkot the preparatory }>loughings vary I 
from ten to twenty, and the ground is always manured. Cane is never grown 
from seed. Each year, when a field is reaped, about 5 per cent, of the stalks are 
carefully selected and cut into lengths of about 9 inches and buried in a pit. rp\ jo. 
They are ready for planting in about three months. W hen taken out of the pit 
they are placed lengthwise in the ground and pressed clouii with the foot. Tho 
ground bearing sugar-cane has to be kept moist by steady irng.uiun when tliere Irr.,-;tio'i. 

13 no rain. But unirngated cane is generally superior to that gromi on well 
lands. Planting usually takes place in March. Before the crop ripens, it mu^t 
be weeded about five times. Cutting begins in December and goes on inter- 
niittently for about three months. The i-|iiahty of c.me depmd.s very niu. h on 
the soil which bears it. The best cane is grown on the rwh .soils in Raya. 

The highly manured fields round the village sites bear a poor class of cane, though 
the outturn is very large. 

IVhen the cane is cut, the green tops {dg or pdnd) are broken off and the 
eheaths {chhoi) of the stalks are stripped with a sickle. The stalks are at onco 

earned to the place where the press has been set up. The pres.se3 are of two kinds, r,-, [ 

wooden and iron. The former is a clumsy machine, sunk in a pit. The cane- . 
stalks are made up in bundles of fifteen to twenty-five and passed through and 
through the press several times. The juice i.s received into an earthen jar sunk 
in the ground. The iron press is much simpler than the wooden, and stands 
above ground. As soon as nossible after extraction, the juice is poured into ,i 
large flat iron dish [kanih) placed on an earthen oven, and boiled and stirred for 
two to tv'o and a half hours till it begins to coagulate. W hen the mass is re.oly 
it i.s poured into a liole (gand) in the ground, carefully prepared by pla-t,-nru 
with (I.TV. The liquid is then stirred for some twenty minutes till it h.irden- 
and cofo's enough to he rolled into balls. [Cf. Dist. Gaz. Ph. (especially ( luiran- 
wala. Rawalpindi. .Shahpur. Montgomery and Multan) ; Rep/t. on Land Rev. 

Admtn. Pb., 1901, ix.. app. B, 111.] 

Central Provinces and Berar. — Recent returns of the area and yield c. Prov. 
are not available fur these provinces. The totals fur 19U4-5 were 2i,39S 
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acres in the Central Provinces (19,601 irrigated. 1,788 unirrigatedi, aaJ 
2.076 acres in Berar, The districts with largest areas are usuaiiv as 
follows : — Central Provinces : Chhattisgarh (Sambalpur and Bilaspur), 
8.730 acres : Nerbudda (Betiii) 5,32-1 acres ; Nagpur (Bhandara and 
Balauhat) 4.910 acres: Jabbalpur 2,425 acres; and Berar: Buldaiia, 
922 acres : Wiin, 350 acres ; Basim. 342 acres, etc. Particulars are not 
available reiiardinu the 'sdeld of (jur from these pro\dnces collectively, hut 
the Revenue Setflewent Report on the district of Betul (published in 1901) 
affords mai'iv useful particulars that may be here mentioned. The 
TieiJ. average vield of cane would appear to be 18 tons and the vield of qur 

about 2 tons (0 tons of cane yiekliii" 1 of giir). The qur produced is, 
moreover, of excellent quality and fetches locally about 30 per cent, more 
than the average article imported from other parts of India. These 
results are no doubt higher than those obtained in the Central Provinces 
generallv. and even in Betul the vield of qur ranges from 1,500 to 5.0001b. 
stan.iara=. Sir J. B. Fuller proposed that the standards accepted for the yield of gk 
should range from 1,500 lb. to d.CHX) lb. 

Unirrigate 1. Cane is grown under two quite different systems, according as irrigation is or 

is not use-:!. The only soil on which it is pos-sible to trrow cane without artificia! 
watering is that known as black cotton sod, and there is a certain amoimt of unim- 
gated cane in all districts in which this sod occurs. Unirrigated cane is plantedia 
ri.intir 2 November, December and January, on land whicli has. as a rule, enjoyed a year* 

spa.-oii3. fallow and has lieen ploughed auain and again for the previous nine months, 

^lanure. The field i^ manured with cow-dung at the rate of 50 to 2(M> maunds to the acre, 

lb bein;^ often a}>[il]ed ns a tofi ilivssmir when tlic young shoots have appeared 
above-cround. I'ulveri-^od oil-cake is aUo used in Bda^piu’, being placed round tne 
roots ('f tlio plants at the conimenccmcnt of the rains. An important feature 
ilutcipi j'a this iiicthod of cuituatint: cane js the cowrmg of the ground with leaves as 

Sarfdce. soon as tlie young shouts liave come up. Thit> clieoks evaporation and renders 

the lack oi irrigatu/U Imrioful than it would otherwise be. ^ The field is noe 
and wcetlcd between the rowe of cane three or four times during the rains, an 
Eairest. the crop is ready for cutting in November. This system is Icnown as palwar 

or naguriva. . . . i i 

In^ted But by far the largest and most productive portion of the cane area is uTigateu 

With water and manure, cane can be grown on almost any description ot sou 
but the kinds most preferred are clayey loams. The reddish loam of Chhindw 
is one of the best suited to sugar-cane in these provinces. Montgomerie ( 
Rcv.SettL, 1901-5, app. i.)takes a less favourable view, and says that tli^ 
of cheaper sugars are curtailing production. He gives the cost of production 
Ccst. Rs. 164— 10— 10 and the average annual profit as Rs. 38. The 

of cultivation in Betul (abstracted from the Kept, on the Land Rey. SettL, ’ 
32-40) will illustrate the method by irrigation. The field in which the 
crown is (lividcd into se\ eral plots, three or four in number, and the 
IS grown in each in turn. It is generally irrigated from a well, but occa^io 
Manure. from a hole beside a river-bed. Before the rains, manure is laid down in le p 

selected, and during the rains and the first months of the cold weathci’ 
thoroughly ploughed. At the end of December or begiiming of January 
Irriiratk n is divided into numerous plots with main irrigation channels between ^ ^ 

( iiunneh-j. ones across them. The furrows are made by a plough with a triangiuar 

fastened above and at the bark of the share. The “ seed." which consi^^ts o P 
Tropn^atifin. of cane each with three or four eyes, is then sown. The sower lays 

water-channels, which have been previously well watered, andparth . jf 

by pressure with Ins foot. As soon as the plot is sown a watering is 
well-rotted manure is obtainaliie, it is now spread on the land. Tlie crop 
fenced to keep out cattle and jackals. For the first fifteen days it recei\ es n 
VTUer.rc. water, but afterwards must be reg’ilariy watered. During tlie 

part of the crop should be without w-ater longer than eight days, and in ^ . j,, 

weatlier longer than four day.s. Throughout the monsoons there 
do but keep down weeds, ward off animals and bind the canes together ao j^gin 
Antnrn H-ay not be brrjken by wnnd. At the end of September In 

w,u*ra,c. again, and great importance ie attached to the wittering given at tins 
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tlie middle of December the liarvest begins. The first canes to be cut are those iiarvost. 
intended for use ns " seed.” The cutting and manufacturing of ijiir commences ,;iir 
m March. In the same Report it .s stated that the best gi'ir is made from sugar- Jlanufjctars. 
cane raised on soil that has never before liorne the crop or been manured. As 
the land becomes more and more saturated witli the dimg which is annually put 
on it, the quality of the gur gradually deteriorates, till it reaches the normal. 

When the crop is to be turned mto gur, the cane is dug up with a sharp pick. The 
leaves are peeled off and the stripped cane is tlien taken to the mill. Formerly 
the only mill known was a cumbrous wooden structure, but an iron mill is now 
in universal use. -is the juice is extracted, it is poured into the evaporating pan. 

When evaporation is complete, m about six hours the juice is poured into a wooden 
trough sunk in the ground. After it has cooled and hardened it is hung up in 
cloths to drain, and in a couple of days is ready for the market. [C/. Fuller, Note 
on Outturn of Land under Crops in C. Prov., 1894, 24-40 ; Land Rev. Scttl. Repts.] 


Rajputana and Central India. — The only States of Rajjiutana ami 
Central India for which statistics are obtainable for a recent year (IPO.j- 
6), and in which stijiar is grown to any extent, are Gwalior. 5.221 ai ri's ; 
Jaipur, 645 acres ; Bharatpur, 459 acres ; Tonk, 340 acres ; Kotah, 321) 
acres ; and Alwar, 220 acres. 

The systems of cultivation pursued differ in no material respect from tho=e 
already detailed in connection with the Central Provinces and the Panjab. In 
the Dictionary full particulars will be found of individual report.s, but nothing of 
any great interest has since been published. The yield of gur would seem to be 
about 30 to 40 niaimds to the acre (281 cwt.). and in some localitie.s with good 
black soil and abundance of water (such as in Chitorgarli) as much as oO maiuids 
(30 cwt.) have been recorded. Itatoon crop is not uucouiinunly seen in these 
Xative States. 


Rajputana 

and 

Central 

India. 


Yi' 1 1 of Qur. 


natoon Cron. 


Bombay and Sind. — Sugar-can<> is i iiltivated in alniost all jian^ of 
the Presidency, and according to MoUison on a greater diversity of 
soil than is the case with any otlier irrigated crop. The area is 
ordinarily about (jO.OiJO acres. In l9o5-6 the actual aiva ainoinited 
to 56.333 acres in Bombay ; 2.549 acres in Sind. In I'JUd-T tlie an-a 
was 49,090 acres, and in 1907-8, 48.470 acres with a viold of 121,874 
tons. In Bombay the chief ceiitres of cultivation in 19)')5-6 were 
Poona, 12.204 acres; Satara. lO.Oll acre.s ; Bclgaum. 9.950 aTC'; 
Xasik, 5,528 acres ; Surat, 3.372 acres ; Kanara, 3.004 acres, etc. In 
Sind, Karachi, 907 acres, and Hyderabad. 900 acres. In the I-tepnrt of 
the Department of Land Records and Arjric’ittnre (1901-5. 6). the following 
observations occur: — ‘‘ The sugar-cane crop in this Presidency is of small 
importance as regards area, but of considerable iinportaine m regard to 
value. The United Provinces of .Vgra and Oiulh have a million anil a 
quarter acres under sugar-cane, and the Punjab and Bengal together 
have an cijual acreage. IVe have oulv some (Dl.lXX) acres, but while 
their cane is largely' grown without irrigation, and, even when irrigated, 
produces an outturn of not more than 2.500 lb. of gitl per acre, the 
Bombay cane is always irrigated and produces an average outturn of 
7.(KX) lb. of gul ; with sufficient manure and skilful cultivation, near Poona, 
the outturn is known to reach even I5,<X))) lb. The cane crop pays a 
considerable part of the irrigation revenue on canals and is one of the 
most remunerative inv'estment.s open to capital in 'Western India, the 
average net profit being reported to be about Ks. 150 per aero. Expiwi- 
ments have been in progress regarding the best methods of cultivation 
of this crop for ten years, and important conclu.<ions have been pub- 
lished by Mr. Mollison and a pamphlet issued this year b\ Mr. Knight. 
These conclusions are (1) that excessive irrigation is ordinarily applied 
by cultivators from canals ; (2) that water to the amount of 2} to 3 


Bombay 
and Smd. 

.i.re.13. 


Dhtna- 


T.. M. 


Ui.-h Trost. 


r-i, 11'.: 

y. ’ c-u?.or.3. 


947 



SACCHARUM 

OFFICINARUM THE SUGAK-CAXE PLANT 

Bombay 

inclies of rainfall should be applied every eight to ten days (these 
conclusions now regulate the Irrigation Department) ; (3) that the 

amount of nitrogen supplied per acre in manure should be about 350 lb. ■ 
(4) that this can economically be supplied by oil-cakes (this discover)’ 
has oreatly influenced sugar-cane cultivation around Poona) ; (5) that 
the Poona system of cultivation in beds is better suited to the local cane 
than the svstem adopted from Mauritius.” 

Baces Grown. The cultivation of sugar-cane has thus been very fully discussed by the 

Agricultural authorities of the Presidency', and the following is mainly' a summary 
of their observations, drawn for the most part from Mollison {Textbook Ind. 
Agri., iii., 108-81) : — The varieties cultivated may be broadly grouped into two, 
with numerous gradations between the extremes ; ( 1 ) thick. Juicy, soft kinds which 
rec|Uire copious irrigation ; (2) thin, hard, less juicy kinds which require lighter 
irrigation. Sugar-cane adapts itself to almost any kind of soil if drainage is 
previously secured, as a waterlogged condition is fatal. The season of planting 
varies in different localities. In Ahmadabad, Kaira and Baroda it is planted 
tieasons. in ilay or early in June. In the Surat district, also in the Southern Maratha 

country, most of the cane is planted m Xovember and December, but the season 
may extend to February. In the Poona district, February' and March are 
considered the best months to plant. 

According to iloUison, the cultivation in the neighbourhood of Poona is 
typical of what it sliould be elsewhere, and lie accordingly describes it in full. 
The best soil is a clay loam and the best preparatory crop a green-manure 
cf san (rtotniarhi jninen). The sari should be sown thickly’ in June or July 
(about 70 lb. seed per acre), and ploughed in when to 4 feet high. If no 
manure crop has been u.sed, the land is allowed to lie waste diming the monsoon. 
In November the field is deeply ploughed, and one or two subsequent ploughings 
are given in December. After ploughing, the surface is levelled with a log harrow, 
..'11 clods broken, and manure applied. Pouilrette or farm-yard manure, about 
on loads or 30 tons per acre, is most comuionly employ'cd. P'sually, however, 
<1 smaller application is given before planting, and the crop is again top-dressed 
m June or July with such manures as castor-cake, karanf-c&ke {Pongn mta glabra], 
fish manure, etc. E.xperinient has shown that the most important constituent 
of sugar-cane manures is nitrogen in immediately available conditions. Mr. 
Knight states that in the case of tlie Pimdia canes, as much as 350 lb. of nitrogen 
per acre is required to give the best outturn. The manure should be evenly 
and carefully spread, and the land then ploughed into ridges 24 to 28 inch^ 
apart. The plough is next rim across the ridges to form parallel water-channels 
10 feet apart. Fmally, the field is laid out in beds 10 feet square. Each com- 
partment when complete contains four short ridges and five furrows. The crop 
is propagated from sets, though sometimes in otlier parts of the province, m in 
Gujarat, by- planting whole canes. Each set has usually three eyes (buds) or 
more, and may be 15 inches to 18 inches long. One acre of good cane proindes 
Eatoon i; tnf„. sets for 11 to 12 acres. Ratoon cane — i.e. cane gro-wn from the root-stooka ot 
the previous crop — usually provides the best sets, and many authorities conader 
the ■■ tops ” better for sets than any portion of the mature cane, but according 
to ilollison, it has yet to be proved whether the resulting crop is better or 
than from .sets planted in the ordmary way. [C/. U.S. Dept. Agri. Exp. Stm, 
Bee., 1897, Ml., 677; 1899, x., 546; 1901, xii., 438, etc.] The argument tor 
( .a.e Toil-, ii-ing the tops is that they contain no cane sugar and that the practice of reserving 
whole canes for sets is wasteful. In the Poona district 16,000 to 18,000 sew W 
said to be required per acre. Before planting, water is conducted iiito eacn w 
in turn. When it has partially’ soaked into the soil the sets are laid 
bottom of the furrows and trampled down 3 or 4 inches into the soft mud. 
['laiitir-g ^ectc'!'. distance between sets is about 4 inches. Plantmg should take place in d 

and be finished before the middle of March. A month after planting, the an 
should be carefully- weeded with a khurpa or hand-spud. Dsually four 
are necessary. In June or July new beds are formed. The soil is dug. lo'® • 
weeded, ami a second dressing of manure gi\ en. The canes 
in the furrows are earthed up with a hand-hoe, thus forming a furrow be 
Ft iTVSI Cti Pfinf* >>,3 naxxT After Juiy 

Protection. 

Imgation. 

DiS 


August, in the Poona district, cane require.s no further attention 
toction and irrigation. The land is first flooded as the sets are planted. 
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thereafter two or three times at short intervals. Subsequently eight to ten 
days may elapse between the waterings, the shorter interval m the hot weatlier. 
the longer in the cold. The rainfall in the Poona district averages about 30 
inches, and Mollison states that on an average sugar-cane gets during twelve 
months, in addition to the rainfall, irrigation water equal to 75 to 80 inches of 
rain, the crop being irrigated on an average 28 times a year. During the first 
three months the crop makes slow growth, and it is common to grow with it 
subordinate crops which ripen quickly, such as maize, guvnr Suhordinate 

ttsorttHoidefi), onions, cucumbers, melons and tobacco. Crops. 

It is difficult to judge by eye when the cane is ripe. Frequently a cane-grower To-ts for 
tests the ripeness of his crop by a trial crushing and boiling. If a given quantity Kipenesa. 
of juice gives a satisfactory weight of gui, harvest is proceeded with. Usually 
the crop gets a yellow colour as it ripens, but this colour may be caused by 
irregular or deficient irrigation or by a want of manure. If the sule leaves are all 
dead, and the eye-buds almost to the top of the cane fully developed and firm, 
the cane is probably quite ripe. If it is intended to grow a ratoon crop, the cane n it oon Crops 
should be cut with a sharp sickle at a height of 1 to 2 inches above-ground. 

Mollison states, on the evidence of experiments made at Manjri. that it is risky 

in the Poona district to take more than one ratoon crop. Generally, however, in 

that district, two successive ratoon crops are taken. But Poona is the only 

district where ratooning is practised to any considerable extent. If no ratoon 

crop is desired, the cane should be uprooted and removed from the root-stock 

by a sharp jerk. It should be reaped or uprooted in the early morning, while 

the leaves are wet with dew. The dry Iea\-es are stripped from the canes by 

means of a sickle. The upper green leaves, wliich are useful as fodder, are 

usually not removed in the field. Suhsequentiy, the cane is tied in bundles and 

carried on the head or in carts to be crushed at the mill, which is often placed 

conveniently near the field. Forty tons per acre of cane is stated to be a fair of Cane. 

average crop in Bombay. According to Mollison, the estimated cost per acre 

of cultivating sugar-cane by hired labour in Poona amounts to Rs. 4s«»-12a. 

Mr. Knight gives as a general estimate Rs. 420-1 2a. per acre. In growing a 
ratoon crop, the cost is considerably less than for a new cane. No sets are re- 
quired, less manure and less irrigation are necessary, and the saving amounts on 
an average from about Rs. 120 to Rs. 150 an acre. [Cf. Mollison, Sugar-can^ in 
Bomb. Pres.. inA^ri. Ledg.. 1898, No. 8: Knight, Sugar-cane. Dept. Land Pec. 
and Agri. Bombay Bull.. 1005, No. 25 ; Repts. on Crop Exper. Bombay : Exp. 

Farm Repts. Poona, 1890, 31-57, etc.] 

Madras and Mysore. — The area, under sugar-( aue in Madras, accortlii'tfr Madras 
to the Agricultural Statistics for 1905-6, was 74,359 acres, while an esn- .Lreos. 
mated area and yield for that year were 60,700 acre.sand 1 14.500 tou". It 
seems desirable to exhibit both the actuals and the estimates, since tin* 
tdeld (expressed from these quotations) would be 1'8 toiis an acre. The 
largest district areas in the year nainetl were Bellarv. 0.701 at res ; Coim- rs-tnets 
batore, 9,689 acres ; Godavari. 8.413 acres : Trichinoj^olv. 7,430 acres ; 

8outh Arcot, 6,168 acres : Vizagapatam. 5,763 acres ; North Arcot, 5,585 
acres ; Salem, 5,045 acres ; Ciuldapah, 4,932 acres ; Anantapur. 2,624 
acres, etc. And it may be added these express relatively the ordinary 
areas of sugar-cane in the Presidency. Lastly, in 1906-7, 52.500 acre^ 
with a yield of 100,400 tons. The area in Mysore in 1904-5 was 38.802 
acres. 

The rich alluvial soils near the mouths f*f rivers are best adapted to sugar-cane, - 
but the groimd must be such that it can be irrigated for ten months of the year. 

During the first month of cultivation the field should he irrigated every week 

and afterwards every fortnight, but rnuch depends on the nature of the soil. It 

IS not usual to cultivate the cane two years running on the same land. In parts 

of Kamui, Tinnevelly and South Kanara. however, the stumps of the cane are 

left in the ground to sprout and j’leld a crop the following year, and in the Nadyai ?, uoon Canes. 

taluk of the Kamui ilistnct. the cane is left in the ground for three years, and in 

the CuHibiin taluk for as long as ten. the yield dimim.shmg each year. Thes*^ 

instances of slovenly agriculture are, however, exceptional. The (Miltivator 

usually permits land which has borne some other crop to he fallow for a year, 

arul then prepares it for tic* cane i)y several pl<»ughing<. •’'r I'V breaking it up 
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with crowbars and by heavily manuring with whatever manure he can obtain. 
The crop is always propagated by cuttings. The top of the cane is commonly 
used, but some cultivators leave a few canes growing in the fields from the previous 
year, and cut them up into lengths of one or two joints. These tops or cuttings 
are placed horizontally in the wet soil about 18 inches from each other, m 
rows ab*;ut 4 feet apart. Six days afterwards the field is again watered, and 
about the twentieth day, four or six shoots sprout from each cutting. InGanjam 
and Vizagapatam some raiyats plant the cuttings in nurseries and afterwards 
transplant the shoots into the fields. After the shoots appear, the ground is 
weeded and hoed, and when they are about a month old. chaff, weeds, or some 
such manure is thrown around them. Tlie soil is kept moist by occasional irri- 
gation, and when about three months old the shoots ought to be 3 feet high. 
After this stage it often becomes necessary to give the canes support. This is 
d'.me by fixing bamboos or saplings into the ground in the middle of each group 
of canes, tlie leaves being tied round ?>o as to bind tiiem together. Ten months 
from planting, the crop is ready for cutting. The cost of cultivation m the 
Presidency generally has been e?.tirnated at Rs. 150 per acre and the outturn at 
224 tons of stripped cane, yielding 45 cwt. of jaggery worth Rs. 250. Nicholson 
states the outturn of cane to be 25 to 30 ton.s. worth Rs. 150 to Rs. 200, and oi 
jaggery 2 tons to 24 tuns, worth Rs. 210 to Rs. 240. 

The growing of .sugar-cane in the Godavari district, which was in former years 
a profitable undertaking, has in recent times suffered considerably from a disea^ 
which has attacked tlie canes, and a special Government station has been opened 
at Samalkota for the particular study of the disease and of cane cultivation 
generally. Tlie objects of tins experiment are laid down by Mr. Barber, Gov'ern- 
ment Vjotanist, Madras, in a note published in 1004 {Exp. Sugar-cane Stat. Samai- 
kota^ ^lad, Bull.y ii.. No. 48), The experiments earned on have made several 
points clear. Barber maintains that the quantity of water given to sugar-cane 
must be very carefully regulated, and that hitherto the cultivator has 
the habit of giving too much water. After each watering the land mi^t be 
thoroughly atul quickly drained. The highest and driest places must be 
fur the plantation and deep drains dug to throw tlie water off as quickly as 
possilde, after the ground has been thoroughly soaked. Another import^ 
point is the selection of seed to safeguard tlie propagation from diseased stoc 
and also to secure the intrixluction of new varieties exempt from dise^e iroi 
other parts of India and the world. Still another point that seems likelj 
assume the form of a radi<-al departure is the cultivation of the sets in a niu^ . • 
preparatory to their being placed in the field. This is not a new principle 
India, but has never been applied to any great extent. It has been 
decided that the farm shall be made permanent, and tliirty-six acres oi a 
have been acquired for the purpose. Further details regarding the 
will be found in an article bv Barber in the Indian Agr'icultural Jourml v ■ 
i., pt. i., 44-8; ii., pt. i., 33-41). [Cf. Proc. Agri.-Hort. i qo iV 

44-bO. etc. ; Sturrock, JMan. S. Canara Disf., 1894, i., 207-8 ; 1895, u., ’ 

Cox, A/an. N. Arcot, 1895. i., 202-5 ; Sugar-cane in Godavari and Ganjam 
tricts ; Nicholson, Man. Coimbatore Pifit., 1898, 235-7 ; Dept. Land Hec. 
Agri. Mad. Bull, 1899, ii.. No. 30; 1901, ii.. No. 43; Benson, Sugar-cane 
Mad., Bull., 1902, No. 40, 235 : Subba Ran, Sugar-cane in Deccan Dist^ ’’ 
1904, No. 50, 2H9-3O0 ; pt. of Agri. Chemu^t, My.iore, 1904-5, 8-38 : J ’ 

Dept. Agn. Mad. Bull. Nos. 39, 4:1, 40, 48, 50-1 ; Pepts>. Samalkota 
Agri. Journ. Ind.y 1900, i., pt. i., 44-8; pt. ni, 220-9; 1907, in. pt- 
Lehmann, improrewent of Sugar-cane Indust, in MgsorCy in Agri. Journ. 

1907, ii,. pt. i., 54-03.] 

Burma. — The area iimlcr sugar-cane for 1905-6 was 2, ‘281 , 

Upper Burma, and 10.429 acres in Lower Burma. In Lower Burma 
largest areas are Thaton. 4 291 acre*^ : Toungoo, 1,368 acres : 

70-5 acres ; Amherst. 688 acres : Kyaukpyu, 603 acres ; Tharawad i, 
acre.s ; Myaungmva. 447 acres, etc. In Upper Burma. ■' 

acres ; Kvaukse. 381 acres. The^e returns may be accepted as re a n 
correct for normal years. . gg-j ^w 

The cultivation of suaar-cane in Burma was fully desoriiied (lU g,yv 
Mr. J. E. Bridges. M'e leurn that the caiie-producing lands may be 
divided into two tracts; (1) that of .-hitting cane cultivation, where 
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consun'ied in the raw state ; (2) that of permanent cultivation, \here the cane is 
manufactured into yur. 

The tir&t tract includes roughly all tlie lands on the se.iboaril within tlie region 
of tidal creeks. The land, as a ruh', is poor and will not yieltl a cane <Top two 
years in succession, so that it is inee with only in isolated patches. The torin ol 
cane grown is called kyauktwm or kyaukchaunq, a larce cane of light colour witli 
short thick joints, so brittle that wlien passed through the mill it generally })reaks 
at the joints. The timber on the land selected is i*ut dovv'n at tiie beginning of 
the dry weatlier, and burnt in March. Vegetables are then pointed among tiu* 
ashes and afterwards sold at a small profit. In September the l.iiul is cle.ircsl 
of weeds and cane pieces are placed in holes at a dif.tance of 2 or .3 feet, 
the holes being in rows 3 or 4 feet apart. The c.irie-i>ets are fastened down 
by a bamboo lashing to prevent* tliein being washed away. In January and 
February loorje soil is thrown up round the young plant.-N, and in May and June 
supports to which they are tied are placed near each cane-stotj. In Mune parts 
trenches are made to admit water during the dry seasini and dram the laml during 
the rams, and in other parts the plants arc watereel by bamboo water-litts. 

About August and September the canes are cut and sold in pieces, it hired c i.t, 
labour i^ emploc'ed, the cost of cultivation is Rs, fiO per acre. 

The most important p<»rtion of the tract of permanent cultivation is situated -jc. 
in the valleys of the Bilin and Thehyu rivers. The soil here almost entirely 
grey loam, mixed here and there with light clay. The land is covered during 
the VcXAiy season by river floods for a few d<ivs at a tune, and a thick layer of 
alluvium deposited on it. The soil on which cane is grow'ii fur manufacturing 
pui’poses in the other districts of tlie province is generally a deep rich loam. 

Where new land is cleared, or land already cultivated lias been left fallow, tlie 
cultivator turns up the soil witli a hoe at the begimiiiig of the rains (May or 
June), and tlien leaves it to rest till September, when he digs Ivies lu inches 
deep and one foot wide at inter\'als of H feet from each otlier. Three pieces of p: ,^itio 2 . 
cane {agyaung), about 5 inches long, are then piac*ed in a standing portion in 
each of these holes, and partly co\'ered up with loosened earth. Some culti- 
vators plough the land three times at the beginning of the rain.^ iiviead of turning 
it up with a hoe, but the more genera! practice is .^imply to run deep furrows 
through tlie land in September, and then place the oane-pieces longitudinally 
along the bottom. The space between the iurrow.s vanes frun 2 to 3 feet. 

Before planting, the land is cleared of grass and weeds. Ten days after the 
cane-pieies have been planted, the earth is loosened between the holes and tlie 
bets further covered with mould. In the beginning of .January the earth once 
more loosened and the plants again covered up. About May the kind is once 
more cleared of weeds and the canes left till August or vSeptemher. when tliey 
are stripped of old and withered leaves. They are ripe alvut the month of 
November in Burma proper, and are then cut < lose to the ground. The hraivlies 
at the top are given to cattle as food and the tops prt*^erv« <l f(»r pkintirig. Tbo 
remainder of the cane is divided into two pieces, tied up in l‘Uii<llo^, and carried 
to the mill. 

(Generally three or four young s-hoots. or ratoons, spring from the old stool. P. vcojLci C.c,o. 
If these are sufficiently thick, no new jilaiils are put dow n atlcr tiic cane has been 
*“ut, but as a rule canc-toj).-? are planted in the intervals between tlie ratoons, after 
the land has been cleared of grass and weeds. These tops are about 5 inches 
long iind are phmtetl from November to .January. After the second year’s crop 
the land is either left fallow for n >ear, or again is replanted with cane-tops and 
left bdiow the fullo wing year. Mr. Bridges gives tjie rest ,>t eiilti\'ati(ni in a 
plamaiinii worked entirely by hired labour as Rs. UO per nere. The greater 
ntunb^'r of cnltirators, however, work the land theniseKes with their faniihes, 
aiKl tlie average cost of cultivation is calculated at Rs. l."> to Rs. 20 jier acre. 

R ith reirard to the outturn of ]acrgery per acre. Capt. H. De..coeux states that 
in the Kyuikto district {.Sittf. Etpl., IS'.I.S. oS) the averaite from I. soil is 

2,P.S4 t'.ii Tb. ; from Cla-is II. soil, l.ddS'Th lb,, and ui the Toungtjo district 

I'JOO. 37) the fir.st-class a'-crao'e is i;.T,3.3 Ih. per acre. [Cf. P.riilccs, .so.;/ir- 
ron. '■( Brit. Burma. 188,5 ; .87 Itl. Ojnrat. Rrptn. Burma : ilax and Berth.i Ferrar-. 

Eurui':, lOoO, S5 ; Xisbet, Burma umirr Br?t. Bale and Brtor*:, iPOl, i., 300, 445.] 
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former is refine^l or trorked up into loaf sugar. In India a more compre- 
hensive classification is necessary. The following are some of the chief 
grades, and the more generally used vernacular names for these : — (1) The 
Caxe Juice is ras ; (2) The Refuse (Megass) is jmta ; (3) The Jaggery 
or Raw Sugar is gur or giil (this is practically the Muscovado of the West 
India planters), but when more carefully prepared and dried to a greater 
extent, it is sometimes clarified with lime and forms a sort of low-grade 
sugar. This is. in fact, the sugar of the well-to-do cultivators and middle 
'•lasses of the population of India as a whole. (I) When intended to be 
refined, the juice is not boiled down to the extent of gur, but is sold in a 
more liquid condition known as rah. (5) Molasses and Treacle are two 
grades of the uncrystallisable sugar drained from gur. and to a less extent 
trom rah. They are known as hhira. choa, lapta. math, etc., for molasses, 
and putri Jdt for treacle. (6) Couxtry' Sugar is a higher grade article 
than the sugar of (3) above. The juice has been boiled to a greater extent 
than for giir, and on cooling it is stirred with a stick till it thickens. It 
is not, however, refined, though fairly well drained of its molasses, and 
is known as lal-shahar, llianr, hkura. choyanda, etc. (7) Sugar Eefixed. 
This is often called White Sugar. The rah is generally boiled, clarified and 
the scum Ishtra) removed, then drained of its molasses. It is at this stage 
called putri, or, carried farther, it is washed completely free of molasses 
and then crystallised, when it is khand. For this purpose putri is placeii 
in a long conically shaped basket lined with fine cloth and suspenaed, 
water in a finely diffused state being the while made to pass througl. 
The water is derived from a layer of moist aquatic weeds placeu on the 
top for that purpose. The weeds part gradually with the water. wHcn 
is seized by the sugar. The layer of crystallised sugar formed immediatelv 
below the weeds is again and again removed until the whole has been 
crystallised. In place of lime various other substances may he used in 
the clarification, such as the ashes of certain plants or impure carbonate 
of soda. Milk may be employed, as also the mucilaginous substances 
of certain plants, such as Hihi.'icux, Ki/ilia, etc., or, more rarely 
oils are added to the boiling rah. These mucilages coagulate, and m 
doing so bind up the impurities which are then skimmed off. 

The various qualities of khand are recognised according to their pojition 
in the straining-basket. The top layer, the middle portion and the 
all constitute separate grades recognised in the trade. So also the Man ' 
of different localities have reputations of higher or lower merit. But e 
greatest possible diversity of opinion prevails as to the exart value ol t e 
names given to these different qualities. The clarifving and crystalhsiDe 
of sugar by the Native methods, thus briefly outlined, is suppose 
involve such special knowledge that it is rarely attempted e.xcep 
experts, and hence every village community possesses, or 
posse.ssed, its small refining factories. From the skimmings (s 
as also the pata, vinegar is prepared in some parts of the couiitn ( 

P- IP-’S). ^ , g 

Sugar-candy or Twice-refined Sugar. — In Indian trade 
widely different substances are returned as sugar-candy — misri. lu-'t 
and chini. In the preparation of all three, khand is dissolved in 
lioiled, and milk used in its clarification. Slightly different s} 
production prevail, but these need not be detailed. The result is 
luamely the white rry-stalline sugars known as misri and chini. 
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are bleached and dried by exposure to the sun until they form fairlv white 
and clean sugars. Kuza khand is alone the equivalent of the English 
sugar-candy. When this is to be prepared, the boiled and claritied khaml 
is thrown into an earthen vessel in which have been suspended threads. 
The sugar on cooling crystallises on these and on the sides of the vessel 
in the form of large crystals. Certain localities are famed for their kuza 
khand, such as many parts of Rajputana, Bikanir for example. 

Crude though the methods may be wliieh are pursued in tlie production of 
the various Indian sugar products, tliey very possibly give the suggestion of the 
original conceptions upon which the skilled art of sugar inanulactiire and refine- 
ment rests. In India, the canes of a certain neighbourlioofi are carrietl to a 
central locality where a crushing-mill, usually of two vertical iri*n rtdlers drii'cn 
by bullocks, is owned in common by a group of cultivators. The cane is crushed 
and the juice boiled down there and then to /db, the nugas^t being useii as part 
of the fuel. The rdb is then carried to the village or home.stead where its further 
treatment is pursued, or it is sold to the dealers and in that form retailed, or is 
conveyed to the refinery, where it is worked up into sugar, etc. 

The Agricultural Jaurnal of India (li., pt. i., which I have just received) 
contains tliree papers on sugar. Jloreland deals very fully witli the present 
position of the indigenous methods of sugar manufacture and the difficulties with 
which the manufacturer lias to contend (l.c. 15-21). Lehmann gives many 
practical suggestions for the improvement of the methods and contrivances that 
prevail in ilysore. " The Indian sugar-cane,” he says. ” at least that grovm in 
Jlysore, is of excellent quality, and labour is relatively very cheap, less than 
one-seventh of what it is in Louisiana, where large quantities of sugar are produced 
notwithstanding that the quality of cane is very much inferior to ours. In tlie 
present method of manufacture heavy losses occur. The average of a nuinber 
of experiments indicates that more than one-fourth of the total quantity of the 
juice is left in the refuse, that with a larger null one-third of tln~ loss can be saved 
(still larger mills would prnlulily save two-tlurds), that as much as 20 per cent, 
of the total sugar in the jiiice is sometimes lost by fermentation, and that, a= a 
rule, over 13 per cent, of the total juice is lost by underliming. On the whole, 
the losses amount to at least one pound out of every live, that is. tor every fo'ir 
pounds of sugar nowobtameil at least five could begot by stopj'ing these heavy 
leaks. and probably the quantity of cane now giving three pounds of white sugar 
would as a rule give four pounds of such sugar when the.se losses are prevented.” 

‘‘ This would probably be quite sufficient to translorin a crippled industry 
into a flourishing one. But there are further savings which can be introduced 
by manufacturing directly from the cane a sugar of much higher grade than ;s 
now being done when making jaggery. Part of thi.s sugar, witliout being retinel. 
could directly replace a portion, and possibly a very large portion, of the sugar 
now imported, and the rest could be sent to the reflnery for conversion into the 
very highest grade of sugar, tieing thins transformed with a better outturn and 
at much less expense than an ecpial weight of jaggery.” 

EUROPEAN INDUSTRY. — The stage.s. iiiethoiLs aiul appliances 
used in the European factories mav be exhibited briefly as follows : — 

I. Extraction of Cane-juice. — The different method.s pursued have 
been grouped under (a) Disintegration in crushing-mills ; (l>} Maceration ; 
and (f) Diffusion. 

By the last process, instead of being crushed in a mill (as already 
tlescribed), the canes are cut longtitudinally in a slanting direction into 
slices one-sixteenth of an inch in thickness, by special cutting-machines. 
^ ery much less power is said to be required for this operation than for 
crushing by roller mills. The slices are then, conveyed to an apparatus 
known as the diffusion battery. This consists of a series of cylinder.s, 
connected with each other, in which the sliced cane is subjected to water 
at a high temperature. This coagulates the albumen and extracts the 
sugar from the celL. It has been stated that 81 to 8b per cent, of the hO 
to t*l per cent, sugar present is thus obtained, or about 20 per cent, more 
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than by the roller sy.stem. The juice, moreover, is of greater purity owing 
to the coasulation of the albumen. The defecation of the juice is thus 
rendered far more simple and easy, and is eventually drawn from the 
battery free from glucose and of a pale straw colour. 

//. Defecation and Clarification . — These operations consist of various 
stages, such as straining, heating, tempering, bleaching and filtering. 
The most important of these is defecation or tempering with lime (see 
Lime, p. 712) or other chemical substance, which, combining with the 
acids liberated. a.s also with any carbonates that may be present, precipi- 
tates these in the form of insoluble compounds (see Alkaline Earths, 
p. 58). 

III. Concentration and Granulation . — The purified cane- juice has 
now to be freed of much of its water so as to allow of crystallisation. This 
may be accomplished by heat, either in open pans (the Native method) 
or in basins heated by steam or boiled in vacuum pans. In the last- 
mentioned process the grain formeil from syrup boiled in vacuo is larger 
and more solid than from svrups simplv concentrated to crystallising 
point in open batteries. Formerly the crystallisation was effected hy 
cold, the Chevallier process. 

IV. Curing. — The last stage embraces the complete drying and the 
whitening or bleaching of the .sugar. Thi.s mav be accomplished by simple 
drainage, as in the Native process above briefly indicated. In European 
trade, sugar simplv drained ol its molassc.s from casks placed over tanks 
was known as '' Muscovado.'’ '' grocery sugar.'’ " brown sugar,” etc. 
The trade in tlii.s form is nearly obsolete. The claying of sugar corresponds 
with the washing with water <lerived from a layer of aquatic weeds. In 
the European method, a layer of clav u<ed formerly to be placed over the 
sugar, upon wdtich water wa.s poured. The water percolated through the 
clay, removed the non-crvstalli.-sable sugar, the colouring matter and 
other impurities. The sugar was thus washed and, through the removal 
of the insoluble sugar, was in time also dried. But these and other primi- 
tive methods have been superseded in all the larger factories by centrifugal 
driers or hydro-extractors. There are many forms of this, but all comist 
essentially of a cylindrical basket revolving on a vertical shaft, its sides 
being of wire gauze or perforated metal. The basket is surrounded by a 
casing at a distance of about 4 inches, the annular space thus left beins 
for the reception of the molasses expelled by centrifugal force throug 
the sides of the basket, when the latter revolves at a high speed. 

Improvement of Indian Industry-. — It would be quite possible to 
perfect the small hand factories of India to enable them to turn out <ii 
a cheaper rate than at present a much .superior sugar. In many respecb 
sugar manufacture and refinement are eminentlv .suited for the ham 
labour and small capital of the village c ommunities of India, but machmeri 
and chemistry the world over are depriving all such communities 
their handicrafts, and the sah-ation of the Indian sugar-raanufactmmg 
industry, it is feared, must be rather looke'i for in aids toward i-e 
establishment and encouragement of power facTorie,--. where 
advanced methods and contrivance-' will be used, rather than in subsKic 
to effete and wasteful crafts. Mr. H. F. Walker of Brisbane, hymens Mo 
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practii'dl suggestions both as to methods of fultivatioh and systems 
of manufacture that might be adopted in Bihar, Minchiu has strongly 
urged the Bihar planters to adopt the diffusion in place of the crushing 
system of treatment of canes. [C/. Burkill, A^ri. Leihj.. 1903, No. 8 ; 

Burkill and Weinberg. Aijri. Ledg., 1903. No. 1'2 ; Chapman, Sujnr, 

Enci/cl. Brit. suppl.\ 

Perhaps one of the most hopeful directions of immediate improvement rentra!-{j;tury 
was dealt with by O’Conor, Hamilton and Handcock in their Bihar Sugar 
Commission Report (1901), where they discussed the ailvantages of the 
central-factory system. They studied criticallv the whole question of the 
cultivation of cane and the combined manutacture of sugar and indigo. 

While setting forth many agricultural and other reforms they advocated 
most .strongly the adoption of the system of central mills and refineries as 
the most economical method of manufacture. But it may be urged that 
the pissibility of the combination of two such widely remote technical 
indu>tiies as the production of sugar and of indigo, is the we.ik point of the ani 
scheme. Whichever proved the more profitable would secure the greater 
attention, until one or other might be ruinously neglected. Moreover, the 
power required for the one may very likely prove unnecessarily large and 
expensive for the other. But that reforms are not impossible with India 
generally can be seen from an inspection of the splendid results attained 
by Mr. F. J. V. Minchiu at Aska in Gan jam. In 1852 he settled in 
that district, and in his own lifetime built up a great enterprise which 
has been described as having become the dominant feature of the trade 
and prosperity of a wide area. His e.xample is one that might well be 
followed in every sugar-cane growing district in India both by Natives 
and Europeans, but in each centre a Minchin is required. 

[C7. Second Ann. Kept. Agri. Chemist, Mgsore, 1901 : JIukerji. Handbook 
Ind. Agii., 1901. 384-91 ; llukerji, Improv. Sugar Indust., 1901 ; -I/m. Htpt. 

Dept. Agri. Cent. Prov.. 1904-O. 7-9 : Hadi, Improv. Xative Methods Sugar 
Manuf,. Dept. Agri. U. Prov. Bull., 1905. No. 19.] 

By-products . — The by-products of the sugar factory are most By- 
important. The megass, or bruised cane<, left after the extraction of the products, 
juice or ras, is in India usually employed as part of the fuel required lor 
boiling down the juice. Minchin holds that bv the diffusion process the 
whole of the sugar is removed from the cane, while bv the Native process 
a large amount still remains. To prove this jioiut, he purchased locally 
40 tons of megass. Passing this through his ajip.ir.itus. he was able to 
obtain from each ton 5‘) gallons of moUis.scs. which yiehled 30 gallons 
spirits nt proof strength. A.ssuming an equal loss all over India, he made Tot a um 
a call Illation vhich he graphically represented bv saving that the .saving 
effected would go far to meet the interest of the public debt in India, 

8o again, it has often been said that the megass might he employed in ru'.r-;;.ikir _• 
paper-making ; but in the greater part of India, at any rate, the difficulty of 
procuring firewood and the cost of collecting and transporting megass to 
the paper-mill would verv possibly argue in favour of its present utilisaliou. 

In the United Provinces it wa.s estimated that the fuel required for boiling ij,,; 
and making the i/iir from an acre of cane would bo 1<>8 mauiids drv cane- 
retusp. Tj{) mauuds drv cane-leaves, worth say Rs. 5, and about 5 luaunds 
firewood worth Rs. 2. If tirewood ali.uie were used, 1<'.8 niauiids, i opting 
With 1 .artage to the field sav Rs. .31. wouLl be necessary. There is thus a 
saving of Rs. 24 bv using all the megass supplemented with firewood as 
compared with firewood only. 
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[C/. Walton, in Affri. Gaz. N.-S. Wales, 1898. ix., 169 et seq. : V.S. Dept. AgH. 
(many passages) : Queensland Arjri. Journ., 1899, v., 348: Journ. Board Agri., 
1901, viii, ; Louisiana Planter and Sugar Manufacturer, 1902, 337 ; Gill, Journ. 
Soc. Arts, xlix., 516 et seq. ; International Sugar Journ., 1902, iv., 339, 403; 
Molasses, in Imp. Dept, of Agri. Barbados and Porto Rico, 1903, No. 2S,] 
Spirits Rum and Spirits. — The combination of a rum or spirit distillery with 

the sugar factory has been often maintained as highly profitable, and by 
others used as an argument against the extension of sugar factories. 
Country brands of rum are said to be often coloured and flavoured in order 
to be sold as brandies and whiskies. The spirit produced pay? a duty 
averaging from Rs. 4 to 6. The most important factory of thi? kind is 
the Rosa at Shahjahanpur in the United Provinces (see Spirits, p. 1046). 

Chunam. — In passing it mav be here mentioned that siiear i? uni- 
W’iiria-t.r versally used in .some form along with lime in producing the much-famed 
chunam plaster (see p. 29.3). 
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Centuries mav be accepted as having intervened between the discovery 
of sugar and the time when it heuan to be a necessity of European hie. 
We read of early transactions with India, which may be indicated by the 
following : — In Birdwood and Fo.ster {E.l.C. First Letter Bool. 638) 
mention is made in the commission of certain ships sailing for the Bast 
Indies in 1609, that thev were to procure " sugars of the best some Ocettfi/ 
chestes for a triall.” In a similar commission (1611. 407) we read again. 
■■ susars of the best some fewe chestes for a triall.” In one of the Factors 
Records from Surat, addressed to .Sir Thomas Roe in 1616 (Fo.?ter s 
Letters, iv., .327), o'-e iirs the observation — “ We deny not but that Bengalla 
brings wheat. ric>“. and .sugar to Indva '' (Hindustan proper). '■ makes Hue 
cloths, etc., which showcth the fertilitv ot the country and the Cjuality of 
the inhabitants." etc., etc. In a letter ot date December 28. 1617 (ii 
vi., 280), Edward Moiiox threw doubt on the desirability of complying ''^™ 
the Companv's indent.s for .Surat sugar. He urges that the sugar i.? a light, 
spongy article, ” which I am persuaded with the damp of the hold coffiiM 
into our moist climate will moulder and break to pieces and thereby proie 
unsaleable ; besides it hath such an oily taste that it wiU not please oui 
English palates.” Indian sugar, however, gradually assumed importance 
in Europe, and on cane cultivation being established as a Europe.an 
industry in the British Colonies, it obtained a fresh impetus. 
birth of the Colonial was the death of the Indian trade with Europe. ^ 
Honourable Company of East India Merchants becoming aware of the o® 
India had sustained in it.s failure to create, or even to participate in 
greatly increased traffic, made strenuous efforts to awaken interest in 
subject. Although many obst.acles were thrown in the way, the Company 
succeeded in reviving and greatly enlarging India’s foreign interests 
sugar. Heavy losses were for years patiently borne in the hope Ot ulti 
success. East Indian sugar became regularly quoted, and it inipro' e^^^ 
quality as time went on. Moreover, the internal trade of India itsei p' 
distinct indications of expansion. The demands of the people for 
qualities had grown so strong that the imported refined article 
came to bear, in the various languages and dialects of the country . 
that denoted the foreign countries of supply, such as chint 
misri (Egypt). There is, in fact, abundant evidence that for jjj,g 

art of refining was not generally’ known to the people of India. Ac ® 
to Chinese records the knowleitge would appear to have been deriv e 
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Egypt, and according to Indian, most probably long subserpiently, from 
China. A century or two ago the people of India, therefore, consumed a far 
larger proportion relatively of crude sugar (giir) than they do even to-day. 

But the East India Company were wise in directing their attention to the 
internal trade : the demands of Bombay were ob\'iously the most natural Bombay an 
outlet for the surplus stock of Bengal, and the best check that could be Important 
given to the Dutch trade in supplying Bombay with sugar. But to Miurket. 
facilitate this, the transit dues on .sugar were removed and an import duty xri ie. 
placed on the foreign supplies. Even tvheu thus protected the Iiulian pr.jt.xi.ii. 
sugar did not, however, assume control of its own markets. Large supplies 
continued to be drawn from Egypt and China, as well as from Batavia aiul 
the Straits, and it was accordingly recogni.sed that an effort must be maiie 
to improve the cheaper Indian refined simar. more especially since still 
newer and more formidable producing centres had arisen in Mauritius and >ri ir.tii;- 
the West Indies which began to contest the Indian markets. And still 
more re 'eutly a disturbing element appeared in the supplies of cheap beet i;m-t s.n'ir. 
sugar, r oured into India from Europe. Thus had India not only lost her 
European market but had become a field for European commercial enter- 
prise in the provision of cheap refined sugar. But there has been secured at 
least one advantage of this new supply, namely the \-igorous education 
of the people of India in the advantages of refined over crude sugar, n.’fa.ei 
and thus the opening out of a large market of which the Indian refineries 
have recently not been averse to avail themselves, and may do so still 
further in the future. It can thus be said that the people of India are 
able to pay a far larger sum not for sugar alone but for many other luxuries, 
than they ever did at anv period of their past liistory. Further that 
the home market, bv far the most important to the producers in India, 
is still largely secured to them. This is abundantly .shown by the Fiiiam e 
Minister of India {Gaz. of India Extraordinaru, March 21, 1906) by a table 
which exhibits the prices of refined beer-sugar at Calcutta and Bombay, j;;'/*);'--'''''® 
and of Indian raw sugar at Cawnporo, for a number of years ending 1905. 

The averages of these for the past eight years would be — Calcutta, 

Rs. 10-14-7 ; Bombay, Rs. 11-7-0 ; and Cawnpore (qur). Rs. 5-11-0. 

Countervailing Duty. — It has been urged, moreover, that about the Counter- 
time beet-sugar first appeared in Bombay, a series of bad years, wbicli 
culminated in the famine of 1901-2. curtailed Indian production and 
openeil the door for foreign sugar. So firmly, at all events, have the 
foreign imports been established, that the trade is by many believed to 
be secure and to have given evidence ot an expansion rather than a 
curtailment. A duty was accordingly imposed in JIarch, 1899, on 
bounty-fed sugar from foreign countries. It was framed with the inten- 
tion exclusively of countervaiUng bounties paid, directly or indirectly, by 
foreign Governments. This produced an appreciable revenue, which ‘ • 

amounted in 1901-2 to 37 lakhs of rupees (and in the six years of it> 
existence to 944 lakhs) ; still, it did not stop the influx of cheap European 
sugar. The closing of the American markets diverted a still larger supplv 
to Inda, and the Enactment of 1902 was intended to lountervai! thi^ 
artitii ial .surplus. The action of the Indian and American (Toveinin -nt> 
thus I. lived the ratificatiou of the Convention of Bi'u><els. ILe’ im- i .-.T.snre i 
mediate effect of the Indian duties was to ilimitiish the sugar iinpurts 
from Europe, and to divert the trade prec-iou'ly carried on with 
India by Germany and Austria, to countries which did not come within 
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eir protective duties, to the minimum permitted by the Brussels 
tiou of 1902 ” {Imp. Gaz., iv., 265). Sugar is thus now once 
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the scope of the new legislation, and thus liberated fresh supplies of cane- 
sugar that poured into India. The imports of beet sugar in 1902-3 became 
about half those of 1901-2, while the imports of cane-sugar, which come 
mostly from Mauritius, Java and China, increased by more than 10 per cent. 
FinallV, •' in December, 1903, orders were issued remitting the counter- 
vailing duties chargeable on sugar produced, after August of that year, 
in countries which have limited their direct or indirect bounties on sugar, 
and their 

Convention of 1902 ” {Imp. 

more admitted into India free of all legislative restrictions, except the 
ordinary import duty of 5 per cent, on all foreign goods, and the counter- 
vailing duties against sugars produced in or exported from certain countries 
(Denmark, Chile, the Argentine Kepublic, Eussia, etc.) which have not 
adhered to the Brussels Convention. 

It mav be said that the consumption of raw sugar is mainly in Northern 
India, and of foreign refined sugars almost entirely in Bombay. Calcutta 
and other large towns, more especially port towns. But it will be seen 
below, in the review oi internal trade, that the railborne traffic manifests 
an expansion of the sunply of refined sugar carried to the north, ar.a thus 
to the regions of chief Indian produ- tion. 

stills and Refineries. — -Ccconling to the Financial and Coimnereial 
Statistics, there were 2S sugar iactoiies in India in 1901 and 1,612 em- 
plovees. Of these 19 were in Bengal with 1,772 employees ; 6 in. Madras 
with 1.979 emplovees ; 2 in the United Provinces with 717 employees ; and 
one ill the Pa'ijyb with 111 employees. The (lovernment of India do 
not record auv fartoiics wiicie than 25 jiersoiis are employed, so 
that there are crude refineries, scattered all over India, not taken into 
consideration, that nevertheless turn out a certain proportion of the refined 
sugar used bv the people ot India. lu Eastern Bengal (Je.ssore more espe- 
ciallv) there are many small refineries chielly concerned in the production 
of clate-palm sugar. Similarly the indigenous refineries of Bihar an 
Shahabad are bv no means unimportant, though apparently the trade has 
greatly declined through the competition of beet-sugar. 

External Traf/zc.— This resolves itself into two sections. E.xports 
and Imports. It mav be the most instructive course to deal with these 
more or less historically. . , 

1. Exports to Foreign Countries. — All import dutV OU Indian SUgai, H C 
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was practically prohibitive, was imposed bv Great Britain. It came to 8s. a 
cwt. more than was taJeen on Colonial siujar. This disability existed un 
1836, the effect of which mav he seen bv the following figures : 
the Briti.sh imports Irom India (expressed as raw sugar) came to l-O- ' 
cwt. out of a total of 3.390.974 cwt. ; in 1821 the corresponding hguies 
were, Indian jiortion 277,228 cwt., out of a total of 4,063,541 cut. Some 
twenty years later (1841, or five years after the removal of 
on Indian sugar) the Indian exports to Great Britain became 1,03 1 .oOi c • 
In 1851 the correspondiug exports from India to Great Britain wer 
1.506.031 cwt. (out of a grand total of 1,607.508 cwt. exported to 
countries), hut the next deeade marked a great shrinkage, as the * 
to Great Britain then stood at onlv 696.012 cwt. out of a total to a-i eo 
tries of 845.961 cwt. -A.nd these figures (though expressed on the bas^ 
of raw sugar, viz. 2J to 1) m.ark the existence of a new disturbing 
The East India Company found in its early transactions that it on y p 
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to export the purer article, and indeed sugar (even of the 'finer qualities) 
was treated as a ballast cargo, to be used in place of saltpetre as occasion 
required. In none of the returns, therefore, were these e.xports raw 
sugar, though expressed as such. They were entirely Indian refined 
sugar, drawn from the indigenous refineries. It would not pay (so it 
was believed) to export raw or inferior sugars from Iu<lia, the freights 
being then too high. With the growth of refineries in England and 
•Scotland, however, combined with greater faeilitiesof shipping and con.se- 
ijuent cheapening of freights, it no longer paid to ship the refined sugars, 
and the cunsignuients became more and more raw sugar to be ined up bv 
the British refineries. 

The effect of this change niav be brieiiy indicated. In 1877 the 
exports of refined siig.ir stood at 177.12.8 cwt. A .sudden drop occurred 
in the next vear, when these exports were only 51,012 cwt.. ami ten vears 
later (1888-9] were only 31,523 cwt. Bat, torrcspoudiuglv, the exports 
of raw sugar were in 1877-8, 3';t>.997 cwt. The average for 1^82-92 
came to 1,145.685 cwt. ; for l.s92-l'J02, 733,651 cwt. : the actual 
tor 1901-5, 192,890 cwt. ; for 1905-6, 2.50,498 cwt. ; and for 1906-7, 
164,299 cwt. 

Thus there can be no doubt that a severe blow has been dealt to the 
Indian sugar indiutrv, which, but for its own immense re.snnrces and 
recuperative power, might have been calamitous. Had England continued 
to purchase Indian raw sugar there is little doubt an immense e.xpansion of 
the area of production, and an enhancement of the yield, would have been 
the natural consequences. All this is now changed, and sugar represents 
53-3 per cent, of the total value of the articles of food and drink imported, 
and is the second largest single article of importation, the first being cotton 
piece goods. Thus the two chief items of India's early export trade have 
become her greatest modern imports. 

2. Imports from Foreign Countries. — It is perhaps not liecessarv tO trace 
the history of the imports of sugar farther back than to the year 1871-2. 
India then received 562.559 cwt. of crvstallised sugar. In 1881-2 the 
imports were 982,262 cwt. and in 1891-2. 2.731.191 cwt. Still a dci ade 
later (1901-2) they had become 5.565.272 cwt., and roughly in equal 
proportions of beet and cane sugar. Taking the iratlic in both relim-il 
and unrefined sugars, the following year (19(12-3) a shriiikagt' ot the beet- 
sugar t(jok place, the total iiiqiorts being 4.987.195 cw t. (ot which .3.529.678 
cwt. w'ere cane] ; in 1903-4 beet .still further def lim'd, the total having 
been 6.0.38.115 cwt. (5,485.378 cwt. (aue) ; in 1904-.3 the beet began to 
recover, and the total imports were <)..549.797 cwt. (4.833, .309 cwt. cane) ; 
in 1905-6 thev were 7.696,191 cwt. (4.263.798 cane and 3,432.39.3 cwt. 
beet) ; and histlv, in 1906-7. they were 9.730.713 cwt. (5,926.879 cwt. 
cane and 3..8<]3.834 cwt. beet) {Rev. Trade hid.. 1906-7. 8-9). 

Mr. Frederick Xoel-Patoii, Director-General of Commercial Intelligenr e. 
observes that beet-sugar continues to rule the Indian .siigar-markiA ; 
he further exemplifies the extraordinary vicissitudes of thi' trade by a 
statement of the import.-, of beet and cane sugar, month bv month, during 
the year 1905-6. It is there shown that beet-sugar reafhes India mainly 
in the months of November to March, the last-meutioued moiith being 
the most important, while cane i omes more uniformly throiighout the 
year, the chief months being Angnst to Oitober. Analysing the returns, 
it is found that 3,432,393 cwt. were beet, the average value of which was 
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9'2 rupees, while the share in cane imports came to 4,263,798 cwt. with an 
average value of lO'l rupees; but in 1906-7 the averages came toEs. 82 
for cane and Rs. 8‘7 for beet. 

“ The previous financial year closed in March, 190.5, with the Bombav 
price at Rs. 13-1-5-0 per cwt. and the European price of 88 per cent, sugar 
at 13.S. -3d. f.o.b. Hambnrof. The highest point in recent years had been 
reached two months before that time, when Rs. 14-5-0 was recorded in 
Bombay. These high levels were due to several causes. The abolition 
of the bounties in European producing countries and consequent reduction 
of the internal sugar-taxes had led to a restriction of cultivation, and had 
induced such expansion of domestic consumption as had not been foreseen.” 
■■ But the high price.s attained brought their own cure, for they induced 
at once an increase of some 16 per cent, in the acreage sown with beet in 
Europe, and also a resort on the part of consumers to reserve stocks of 
which the speculators had not had knowledge. After the opening of the 
financial year 1905-6 prices fell steadily, and they gave way completely 
about the mouth of July. Since Julv, the decline has been practically 
continuous. Since the close of the calendar year the price in Bombay had 
'toed joractically steady at Rs. 9-14-0 per cwt ” {Rev. Trade Ind., 1^5-6, 
-Ji. In the following year (l.c. 1906-7. 8) Noel-Paton recorded the further 
stages in the decline already forecasted : " The price of 88 per cent, heet- 
susar, f.o.b. Hamburg, was about 8s. oJ. in April. 1906. which is below 
rojt. Refined beet in Calcutta at the same time was quoted at rates 
equal to ILs. 7d. per cwt., while the price in Bombav was 12s. Id., and in 
Kararhi Us. lOJ. iVranritiiis sugar in Bombay was at the parity of 
1 1?. 5d. The highest for 88 per cent, sugar in London was 9s. lid., reached 
in September, while in Karachi refined sugar touched 12s. 4d. in October, 
anil Calcutta was 12.s. Id. in November. Throughout the statistical year. 
Bombay remained steadily at 12.s. Id.'’ 

Countries of Supply . — Of the cane-sugar supply perhaps the most 
significant feature is the rise and growth of the Javan contribution, very 
largely conveved to Calcutta. In 1901-2 the total imports from Java were 
446,686 cwt.'; in 1903-4, 1,335,548 cwt. ; in 190-5-6, 1,685,391 cwt.; and 
in 1906-7, 3,304,366 cwt. A fair proportion of these were cheap 
unrefined sugars. No. 16 and imder, intended to directly contest Indian 
production of gur. The trade from Mauritius has for many years past 
manifested a consistent and almost uniform expansion. In 1901-2 it came 
to 1.759.203 cwt., in 1905-6 stood at 2,013,012 cwt., and in 1906--7 at 
2.310,023 cwt. The only other country that need be mentioned is 
The contributions from that country^ manifest extreme fluctuations, on 
on the whole seem declining. The highest record during the past five yean 
was in 1902-3, while the figures for last year (1906-7) were the lowes . 
viz. 51,279 cwt. Of beet-sugar, Austria-Hungary is by far 
important source. As already mentioned, the years 1902-3, 1903-4, an 
1904-5 manifested a marvellous curtailment, but the amount 
1901-2 was 2,257,928 cwt. ; in 1905-6, 2,340,717 cwt. ; and in ISW". > 
1,617,160 cwt. Commenting on these new aspects of the trade, i oe 
Baton observes, Of the refined sugar, Java, which in 1905-6 ced^ * 
premier place to a beet-country, Austria-Hungary, resumes it (By 
rith a quantity' largely exceeding that ever before imported from a sing 
roimtry. She supplied, in fact, nearly 31 per cent, of the entire 
The other cane country, Slauritius, follows with 24 '61 per cent, o 
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total. Austria-Hungary, diminishing her contribution by nearly 723,500 
cwt., drops to the fourth place with 17-53 per cent, of the total ; and 
Germany, with the largest arrivals she has yet recorded, takes third place Germany, 
with 21-7 per cent.” 

Thus it may be said that the Mauritius supplies of cane-sugar have Calcutta 
hitherto been to Bombay what the Javan have been to Calcutta. But and 
all the same, beet-sugar may be viewed as having begun seriously to contest Bombay, 
both these markets. 

INTERNAL TRADE.— Production and Consumption. — It has been Consump- 
estimated that India produces a little over one ton per acre of gur (crude tion. 
sugar), or 2-| million tons for its total acreage, which, reduced to the 
standard of refined sugar, would be, say, one million tons. If the 
imports of about 400,000 tons be added, we obtain a total supplv of 1,1 Total surpi}-. 
million tons of refined sugar. Divided by the head of population, this 
might be accepted as showing the consumption. But any such calculation 
would be most misleading, because (1) we have no sort of cortaintv as 
to the yield — a ton of giir per acre seems absurdly low ; (2) to the bulk of 
the people a pound of gur very possibly servos the equivalent purpose of 
a pound of refined sugar to other communities ; and (3) with a large 
percentage of the people of India gur or sugar are unknown luxuries. It 
has been stated that the per capita consumption of India is 3.3 lb., a figure Capt.t. 
based on the assumption that the supplv comc.s to three million tuns, 
which from the above showing is probably double the actual amount. 

This is compared with European countries, such as Germany, where it is otter Coin.tnps 
28 lb., and France 24 lb. There is perhaps little to bo gained by such 
calculations and comparisons. But it may be useful to examine the 
returns of giir carried by rail and river as indicative of local production 
and consumption. 

Traffic by Rail and River. — The internal trade is returned in cwt. and Eail 
divided into two sections — (a) refined sugar and (6) unrefuied sugar. Traffic. 

The grand total of the movements of the former kind came in l'J0t)-7 to Hefined 

5,984,425 cwt. Fully three-fourths of that amount is u.sually distiibuted 

from the seaport towns, and thus includes (witli local manufacture>) the 

foreign imports. The shares taken were : — Bombay, 2.039,492 cwt. : r,irtioirraion. 

Karachi, 1,863,451 cwt. ; Calcutta, 1.248. .593 cwt. ; and 3Iadras, 111.368 

cwt. And these figures are relativclv correct for at h-ast the past five 

years. The Calcutta supply ordinarily goes to Eastern Bengal and Assam. D«:nniim. 

572,-591 cwt. ; to Bengal, 363,641 cwt. ; and to the United Provinces, 233,573 

cwt. The Bombay supplv goes to the Bombay Presidency, 843,067 cwt. ; to 

the Central Proxfinces, 367,253 cwt. ; to the United Procinces, 358,530 cwt. ; 

and to Rajputana and Central India, 241,363 cwt. The Karachi supply 

goes principally to the Panjab, 1,427,823 cwt., and to Sind, 345,593 cwt. 

But Calcutta has, however, manifested a remarkable expansion which is 
most significant. In 1906-1 exports from Calcutta by rail and river were cJcutti 
477,636 cwt. ; in 1901-2, 505,789 cwt. ; in 1902-3, 567. 2(X) cwt. ; in 
190.3-4, 839,210 cwt. ; in 1904-5, 1,002,183 cwt. ; in 1903-6, 1.059.416 
cwt. ; and in 1906-7, 1,248,595 cwt. This perhaps is the direct expre.s.sio!i of 
the expanding foreign imports. Thus in 1900-1 Bengal (Calcutta luuiidy) 
imported 1,342,034 cwt. of refined or crystallised sugar, and that fitnire was 
gradually augmented until in 1904-5 it stood at 2.107.461 cwt.. in 190.3-6 at 
2.197,303 cwt., and in 1906-7 at 3,305.860 cwt. The increasing importance 
of Calcutta in the foreign sugar trade is a feature of great consequence. 
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Of the consuming provinces it is curious to observe that in 1906-7 the 
Panjab heads the list with 1,664.133 cwt. ; then comes Bombay, 869,528 
cwt. ; the United Provinces, 712,559 cwt. ; Eastern Bengal and Assam, 
603.223 cwt. ; Central Provinces, 487.717 cwt. ; and lastly, Bengal. 
465,493 cwt. These figures would seem somewhat at variance with the 
opinions often advanced (and mentioned above) that the imported sugars 
are mainlv consumed in the regions of low Indian production. By way 
of illustration it may be mentioned that the imports into the United Pro- 
vinces bv rail were in 1900-1, 316.722 cwt. : in 1901-2. 492,921 cwt.: 
in 1902-3, 385,125 cwt. ; in 1903-4. 614,355 cwt. ; in 1904-5, 533,580 
cwt. : in 1905-6, 752.091 cwt. ; and in 1906-7, 712,5.59 cwt. These 
provinces are the headquarters of Indian cultivation, and even there 
foreign sugars seem to he finding a protitable market. 

The traffic in Unrefined sugar carried by rail and river came in 1906-7 
to 9,420,832 cwt : The chief exporting centres (as might have been inferre^d 
from the Ar/ricultvral Statistics) are the L'nited Provinces with, in 1906-7, 
4.054,814 cwt. : consigned to the Panjab. 1,479.307 cwt. ; Eajputana and 
Central India. 1.395, .301 cwt. ; Bombay. 363,912 cwt. : Bengal, 287,866 cwt.; 
the Central Provinces, 204.988 cwt. ; the balance in smaller quantities. 
Next may be mentioned C.xlcutt.x with 1 .958,828 cwt. : to Bengal. 1,005,932 
cwt.. and to the Lhiited Proidnces. 468,063 cwt. Then Beng.il, with an 
export of 1.190.857 cwt. : sent to the United Provinces, 380.831 cwt. ; Cal- 
cutta, 2.50.2.30 cwt. : the Central Provinces. 198.377 cwt. : Eastern Bei^l 
and As.sani, 159. .38u cwt. : Rajputana and Central India. 121,374 cwt. 
other exporting centre is Madras. 887.837 cwt. : to Madras ports, 361.693 
cwt. : Bombay. 215.871 cwt. : and the Nizam's Territory. 137,659 cwt. 
We thus learn that Rajputana and Central India were the most impo^nt 
consuming provinces of the gur carried by rail and river, viz., inl906-i. 
1,857.989 cwt. ; then followed the Panjab, 1,608.556 cwt. ; then Benga. 
1.331,406 cwt. ; next the United Provinces, 920.815 cwt. ; Bombay, 
822,158 cwt. ; Central Provinces and Berar, 801,722 cwt. ; and Eastern 
Bengal and Assam, 724,821 evrt. . , 

Perhaps the most significant fact brought out by these returns is e 
dependence of Rajputana and Central India, as also of the Panjab, for eir 
supplies of gur on the provinces of India, and for crystalhsed 
foreign countries. Another V'ery striking peculiarity is the small s 
taken by^ the Madras Presidency in the returns of internal trade, a 
stance perhaps due to the greater success of the Aska and other i a 
Presidency mills in meeting local demands. . . 

Coastwise : also Trans- frontier. — These do not in any material respe^^ 
modify the chief features of the internal trade, and need not therefore 
here specially reviewed. 


D.E.P., 
vi., pt. ii., 
385 - 6 . 


3arly Decordi. 


SALEP. — The name given to the dried tubers of various sj^cies 
orchids, such as Ettlophia {D,E,P., iii., 290-1) and _ -i' l^p 

492-3). It is commonly known in India as salab- (or salep) misri 


of Egypt). . l^y 

According to the authors of Hobson- Johaon, salep is correctly iden 
Ibn Baithar with the sattjrium of Bioscorides and Gaieu. Perhaps t ® ptn 
reference to saiep, in connection with India, is to be found in the \ oya^ v-ision? 
Batuta, of date 1340 (French ed.. 1855. iii.. 382). where amongst the pro 
given to the travellers by the Saltan of Delhi, salip is mentioned. 
ander Hamilton (Xeu* Acc. E, Ind.., 1727, i., 124—5) speaking of la ^ 
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river Indus, says : They have a fruit, that grows in their holds and 2 :«ir<lens, 

called salob, about the size of a peach, but without a stone. Tliey dry it hard 
before they use it, and being beaten to a powder they dress it us tea and ('offee 
are, and take it with powdered sugar-candy. They are of opinion that it is a 
great restorative to decayed animal spirits.” The article obtained in the Indian 
bazars has been ascertained to be chiefly the product of several species of Araji--. 
Ettlopftia. VIZ, E. etttitpeNti'iH. E. utttin and E. rifen** {manhand or Lalinre 
salep of the shops), though probably also from tlie species of a few other genera, 
and is produced on the hills of Afghanistan, Baluchistan, Persia and B(jkhara ; 
but the ]S^iIgiri hills and Ceylon are said to furnish part of tlic Indian supply. 

The salep of European commerce is procured chiefly from the Lev.iut. and to -some ij.r..; • ci. 
extent from Germany, etc., derived mainly from the tubers of Orrhi** tHtiMvnta. 

The tubers are dug up after the plant has flowere<l, and the plump, Arm ones are 
washed and set aside, and subsequently strung on threaii--., scalded, and lined m 
the »un or by artiticiai heat. The cinnmercial article is met with in three forms — 
palmate, large ovoid, and small ovoid. 

Various substitutes are sold m India. The kind known as Royal Salep -'I'u.taifo- 
{hndshah snlah) has been identified as being derived from a •'pecies of tiiinin 
(A. Jlavleanii. Baku , Bot. A/a;/., t. 6707 ; Aitcliison, Ayitials of BoUin-j, ISMl-’.H). i,t.. 

149-00): while the tuberous roots of AnfHtvHtfUH miHi'vtulvn-* (West Hmiiiliiya 
and Panjab) and of A.. rHvetnoMHM (Deccan) are the white muf>ali {D.E.B.. i.. 

843-0); i'ltrmiirjo the black tnukuli (D.E.P., ii.. OoO-l), aud cer- 
tain species of isahenavia are also so used (Watt, Comm. U pper Ind., 

1899, 13). Besides these substitutes an imitation salep, made <h' potatoes aiul 
gum (kno\\Ti as bana'rnti salah), is largely manufactured for the Indian market. 

A considerable Trans-frontier trade exists iii salep from Atgbainstan, Persia. Trale. 
Baluchistan and Bokhara into India. A little trade is al-^o d<uie in collecting 
and drying in India itself, mostly Kashmir and Lahoul, the tubers of Orthin 
tfiti/otia. but the bulk of the ordinary article mot with in tlie countiv is im- 
ported by sea into Bombay from Persia and the Levant. [Cf. 3Iilbiirn, Or. 

Comm., 1813, i., lOS-9 ; Pharmacog. Ind., hi., 3S4-7.] 

SALT, SODIUM CHLORIDE: Ball. Man. Econ. fkol Ind.. D.E.P., 
iii., 175-92 : Blaiiford. Mem. Oeol. Siirv. Ltd.. 1865. iv.. 215 : Wynne and 
Wartli, 1875, ix.. 89. 299 ; Wynne, Geol. Salt Ranrje, 1878. xiv.. 1-294 ; 

Oldham, Eec. Geol. Surv. Ind., 1871, iv., 80 ■, Memo, on Systems and Methods, 

Admin, of Salt Dept, and Rev. in India, 1894; Watt, Rev. Min. Prod., 

1894-6 ; Director-Gen. of Stat. Rev., 1899-1903 ; Holland. Rev. Mm. 

Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., 78-86; 1906, xxxvi., 79-81 ; 

Imp. Gaz., iii., 236; Gaz. of India Ejrtra.. JIarch 21, 1906. Common Salt, 

Table .Salt, namaJe. nimaJe. I6n, nun. mitha uppu. lavanam, luvana. sa. etc. 

History. — Salt in India i.s perhaps contemporaneous with the birth of ni^torr. 
Indian agriculture. Its most ancient Sanskrit name. Ldvana, has few, if 
any. other meanings than salt or saltiiess. Susruta, the father of Indian 
medicine, speaks of four kinds of salt, and these correspond with the four 
chief grades known to-day, viz. Saindhava, the rock-salt of Sind and Koliat ; 

Sdmudra, produced from the sea ; Romalca or Sdkam bari. Sambar Lake 
salt ; and Pdnsuja or Ushasuta, salt produced from saline earth. In 
modern commerce, according to Mr. A. S. Judge, there are in Calcutta 
some thirteen forms or grades of salt, as for example : — 

(1) English panya salt, imported from Liverpool, Middle.^biirouKh, Hartlepool 
and Bristol — the bulk coming from the mines of Cheshire. Thi.-- is consumed m Uraies 
the greater part of Bengal and Assam. (2) Hamburgh — a rock s.ilt obtained 
from the mines. (.3) Aden karkach salt, manufactured from sea-water by sol.ir 
evap.jration. (4) Aden crushed salt, (.5) Rawayah karkaeh salt — this comes 
from the African co.ist of the Red Sea. (b) Rawayah crushed suit. (7) .S.ilif 
karkach salt — this also come.s from a port (Salif) on the Afncan co.ist. p) .S.ilif 
crushed salt. (9) Salt from the Persian Gulf — this used to be brought by the 
Arab saihng-.ships, but a.s these are rapidly di-sappearing the tr.idc i.s on the 
decline. (luj Bombay karkach salt. (11) Spanish karkach salt — this i.s irn- 
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ported from TarraVieja in Spain and is obtained by solar evaporation. (12) Port 
Said karkach. salt, (13) Madras karkach salt — this is imported by Calcutta from 
Cooonada, Vizagapatam and Tuticorin. It is obtained by solar evaporation, 
lias a brown appearance, is gritty, and accordingly not much in demand. 
Influence Although India possesses a mountain range of rock-salt, immense beds of 

of Transport. salt-bearing soils and a vast extent of salt lakes, as well as many hundred miles 
of sea-coast where sea-salt might be manufactured, the conviction prevails that 
it will not pay to carry salt over more than some 300 to 400 miles, by internal 
routes, from any centre of supply. Moreover, the export traffic of India originates 
shipping that practically conveys salt as a ballast cargo, the profit being in the 
return cargoes. It is on these and such-likc considerations that Bengal has always 
been largely dependent on external sources. Owing to the immense amount 
'-■I fresh water poured into the Bay of Bengal, it does not pay to manufacture 
sea-salt near Calcutta. 


Supply. 


Mining. 


Salt Range. 


Sources of Supply. — Holland gives the following classification 
'■ (1) Sea-water, from which 61*8 per cent, of the total production was 
obtained during the period (1898 to 1903) ; 

(2) Subsoil water and lakes in areas of internal drainage, in both 
of which the origin and mode of concentration of the salt are the results 
of essentially similar natural processes. From these sources about 27 
per cent, of the total was obtained ; and 

*■ (3) Rock-salt beds, from which 11*2 per cent, of the total vras ob- 
tained by milling and quarrying.” 

Salt Alining in India* — There are three chief centres — the Salt Range 
of the Panjab, the Koliat hills. North- We^t Frontier Province, and Maudi 
State in Kangra district. Panjib. These have produced, for the hve ye&is 
ending 1903, the annual average of 109.000 tons, of which 81 per cent, is 
obtained from the Salt Range, 14*5 per cent, from Kohat. and 4*3 per cent, 
fiom Mandi. 

The following particulars mav be here given from Holland {Lc., 190o, 
83-5) ‘ . 

■■ The chief depobits of rock-salt are in the so-called Salt Range of the Panjab, 
where the seams of salt and included marl partings have, where worked m the 
Mayo mines at Ivhewra, an aggregate thiekness of ooO feet, of which five seams oi 
pure salt make up 275 feet, the rest, known as kolar^ being too earthy and impure 
to be marketable. These beds occur in a formation lying directly underneath 
beds of Lower Cambrian age. but it is suspected that they may be of 
Tertiary age, like the other salt deposits of this part of India, and that they have 
arrived in their present apparently anomalous position by an overthrust oi the 
older fossihferous beds. _ • i. 

■* Mining for rock-salt is carried on in the Mayo mines, Jhelum district, e 
Warcha mines in tlie Shahpur district, and across the Indus at Kalabagli- ® 
rock-salt in this area v.aries from white to brick-red in colour, and thus di e 


in colour from that of the Kohat area. 

** The most important of the mines in the Salt Range are the Mayo mine 
near I\Iiewra (32° 39' ; 73° 3'). In this area sait-quarrymg was practised for ^ 
luiknovv'n period before the time of Akbar, and was continued in a 
fashion until it came imder the control of the British Government » 

occupation of the Punjab in 1849. In 1872 the system of mining war reorgan » 
and the work now in oper.ation was planned out by Dr. H. arth, late Dep } 
Superintendent, Geological Snrv'ey of India. . 

" The rock-salt being: raisefl in the Mayo mines has, on account of 
a wide distribution. A recent analysis oi one of the seams gave the folio 6 


results : — 

‘'Sodium chloride 
Sodium sulphate 
Sodium carbonate 
Magnesium ciiloride 
Moisture.. 


98*86 

0*57 

trace 

nil 

0*08 


99*51 
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" In the Warclux mine, Slialipur district, the seam of rock-salt hcinar wurke<l 
is 20 feet thick, with a one-fout parting of marl, dipping .“O' to tlic X.X, W. 

“ About two miles E.X.E. of Kalabagh on the Indus, r/ick-salt is worked 
in open quarries on the east slope of Sandagar hill. 

■' The rock-salt raised in the Cis-lndiis mines and Kalali.igh i|iiarrics is prin- 
cipally consumed in the Panjab and X'orth-W'est Frontier J'roiincc. JJiinng 
the past six years the average annual sales in these provinces amounted to 
70,964 tons, or 82'3 per cent, of the total. In the same period the rock-salt sent 
to the TTiited Provinces averaged 10,049 tons a year, or 11 3 per cent., whilst as 
much as 5’7 per cent, of the total .sales, or an annual avcraire of 4.933 tons, 
reached as far as Bihar, and small consignments of about 10 tons a war were 
despatched to Lower Bengal. The aver.ige annu.il amount of .'uSO tons which 
entered Sind formed 0'7 per cent, of tb.e sales for the years 1897-8 to 1992-3. 

“The Kohat .salt is grey in colour with transp.irent patches. It is uorkeil 
in open quarries, and the masses exposed may he reg.irdt-d as practically iiicx- 
liaustible at the present rate of output. In the anticlinal at Bithadur Ivhel. 
where the .salt is seen to be at theba.se of the Tertiary svsteni, the beds can be traced 
for a distance of about eight miles, with an exposol thiekne.ss iif owr 1,999 feet. 

“In Mandi State, rock-salt is worked in open quarries near the f, lulled 
junction of the Tertiary and the older iinfossiliferous rocks at fltima and Urang. 
The Mandi salt is of a dirty plum-colour, cniitaining earthy impurities which 
bring down the available sodic chloride to 00 or 70 per t-ont." 

Salt-evaporation in India. — This may be referreil to two section' — 
(a) direct evaporation of sea-water ; (hi subsoil and lake brine. The 
former is chiefly conducted at Bombay and Madras, these two presidencies 
usually contributing between them about two-thirds of India’s total salt 
supplies. Holland {l.c. 89 - 91 ) observe.?: — 

“ Of the salt produced in Bombay, about 7S per cent, was obtained from 
sea-water, the rest being manufactured from subsoil brine at Kharaghora and 
Udu on the border of the lesser Rann of Kaoh, and pos.'iblv derived from in- 
filtrated sea-water. The Madras salt i.s practically all made from sea-water, a 
very small quantity of spontaneous salt being collected at Pandruka in the 
Masulipatam Sub-division. 

■■ The chief manufacture of salt in Burma takes place aU-i almg the sea-coast, 
but subsoil brine is evaporated at various places in I'ppcr Burma, notably in 
Lower Chindwin. Sagaing, Shwebo, Mymgyan, and Varnethin di-trict.s. and m 
smaller quantities in Minbu and Meiktila. as well u,s at .Maw hkeo in Hsipaw State. 
During the past six j'ears the average annual production of thin s.iit m Burma 
has been 3,432 tons.” 

“ In Sind 88 per cent, of the salt raised during the years 1.89.8-199.3 w.is ob- 
tained from .sea-water, and 12 per cent, from the Saraii and Dilyar depo.-.it- on 
the edge of the great deisert.” 

■■ The second form of occurrence ” (.subnoil and mtern.d Like brine) “ is 
eliaraeteristie of areas in svhieh evaporation of rain-water is cxcosnive compari'd 
to rim-off, and the salt recovered in these areas is that merely arre.sted on its 
journey to the sea, where, in the same way, it is concentrated by evaporation of 
the water. The most prominent of such areas is the desert-belt of Kajputana, 
ineluding the .salt-lakes of Sarnbhar, Didwana, Falodi Lonkara-siir and Kaehor- 
Rewas,sa, with a brine-impregn.ated subsoil along the whole valley of the Luni, 
as well ns the country to the west in Sind aroimd the Rann of Kach and the delr.i 
of the Indus. To the north of the Rajputana country subsoil brine is raised and 
evaporated for salt in a cluster of villages in the Sultanpur mali.il. .south-we-t 
of Delhi. Other places occur in parts of the United Provinces .and in Ber.ir. 
where large ciuantitie.s of salt were formerly obtained from subsoil brine in tie; 
alluvium of the Puma river. In Gwalior State salt i.s rcgiil.irly iii.anufactured 
from subsoil brine, the average annual production during the vears 1898 to 1993 
having been 434 tons. In Bihar a small quantity of salt i.s separated iii the in.auu- 
facture of saltpetre.” The returns for tlie past four ye.irs in Heng.il sh nv au 
average of 106 tons per annum produced. 

Sarnbhar Lake. — F. A.shton {.ii/n. Led^., lOIlO, No, 13). Deputy 
Comrai,ssionpr of Northern India Salt Revenue, wrote a brief account of 
the salt inrlu.stry of India, al.so a highly instruetive and enpiouslv illus- 
tratefl statement of the Sarnbhar Lake salt and the other salt works of 
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Rajputana {Journ. Ind. Art Indust., 1901, ix., No. 73). He tells us tliat 
the salt industry of Rajputana produces about 200,000 tons a year and 
meets the requirements of 59 millions of people. The Samhhar Lake, 
it is believed, has been worked for salt for the past 1,400 years. It is 
about 20 miles in length, the breadth varj-ing from 2 to 7 miles, and it 
covers an area of 90 square miles. The surrounding country is sandy 
and sterile, with the great Indian desert to the westward. The density 
of the lake brine varies with the annual accumulation of water. In years 
of normal rainfall it is about 3^ Beaume (the density of sea-water), but 
when very full is considerably less, and during years of drought it may 
be as high as 10° Beaume. 

The lake was taken over by the Indian Government in 1871, and since 
that date has vielded 4 million tons of salt. It lies within the boundaries 
of the Native States of Jaipur and Jodhpur. Holland remarks that 
'■ the Sambhar Lake is a silt-filled depression in the Aravalli schists and 
gneisses, in which a body of mud and sand with Jcankar and gypsum (some 
75 feet thick in what appears to be about the centre of the depression) 
includes from 2 to 12 per cent, of sodic chloride, with smaller quantities 
of sodic sulphate, sodic carbonate ancl potassic sulphate. Every year 
the water brought in by the rivers, which are in flood during the monsoon, 
forms a lake some 60 square miles in area and 2 to 3 feet deep. The 
water, which is fresh when it fir.st comes in, takes up salt from the accumu- 
lated stocks in the silt and forms a strong brine, which is partly led into 
prepared enclosures {Jci/ars} for the separation of the salt by solar evapora- 
tion, partly isolated by temporary reservoirs constructed and cut oS bo<hes 
of the lake-water in anticipation of the recession towards the centre during 
evaporation, and partly forms a thin crust of white glistening salt on the 
bed of the lake, where it is allowed to remain until the arrival of the nest 
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monsoon and the usual annual flooding of the lake.” 

■■ During the past few years the quality of Sambhar salt is said to have 
depreciated, and it has been suspected that the large quantities which 
have been removed have at last made an impression on the great stores o 
salt which must have accumulated in the lake silt, appreciably raismg the 
proportion of the associated compounds sodium sulphate, sodium carbons e 
and potassium sulphate.” 

In the Records of the Geological Survey (1905, xxxii., 81 ; xxxm-, 
100-2) will be found a highly- instructive refutation of the opinion 
that the supplv from Sambhar was decreasing. *’ The rise in the pro 
portion of other salts is small and possibly' at present unimportant , ® 

rise in the level of the silt is perhaps more serious ; but, whatever may 
he the cause, it would be humiliating to watch the failure of this a e, 
when one knows for certain that it contains, in its uppermost 
silt, enough salt to supplv the requirements of this section of the 
Department for another 300 years.” , * 

Ashton explained that the manufacture of salt at the lake is impen e 
upon the monsoon rainfall. ‘‘ This,” he says, “ greatly varies from 
to year, and the outturn of salt fluctuates in accordance with the ■ 

of the brine in the lake. The greatest quantity produced in any on® ) 
has been about 260.000 tons, and during a year of excessively e . 
rainfall only about 3,300 tons were obtained.” _ rjyg 

After Sambhar, the Paehbadra salt source is next in importance. 
is situate in Jodhpur (Marwar, as it is well named — the land of e 
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The town of Pachbadra has a population of 5,000, and staAds on the right 
bank of the Luni (the salt) river and at a distance of 40 miles from the 
city of Jodhpur. The salt is found in the upper end of a sand- valley, the 
salt-bearing tract being about six miles long and under two miles wide. 

Ail over that area brine-springs exist, and from these the salt is manu- 
factured. In 1878 the Government of India purchased by annual subsidy Purclijsed hy 
complete control of these brine-wells, the production of which is about 
30,000 tons. Pits of an average len^h of 230 feet and a breadth of 60 feet CoiiKtion. 
are dug to the level of the brine-springs and become filled with brine to a 
depth of 3 feet. Thorny branches of rttjitrtt m are thrown 

into the pits and the salt precipitates on these, thus causing more flow of 
brine. The density of the brine varies from 20° to 25° Beaumti. 

The salt source of Didwana is also situate in Jodhpur at a distance Didwana. 
of 40 miles N.W. of Sambhar Lake. The supplv of brine is abundant 
and heheved to be inexhaustible, and in the dry climate of the desert 
manufacture could be carried on for nine months of the year. The rainfall Rainfall no 
has no effect on the salt-producing capabilities of this source. Since the 
Government acquired sole rights (1878) about 300,000 tons of salt have Government 
been made. The cost of production comes to 10(7. a ton and it is sold at - 

Is. 8(7. a ton, hut the want of sufficient means of transit restricts the 
traffic. The Didwana salt is practically all consumed in Rajputana and 
the adjoining districts of the Panjab. During the years 1897 to 1903 Proiuction. 
the annual average production came to 10,502 tons. 

These salt-wells thus occur in what may be viewed as a former bed of Kaoh. 
the Luni river ; and lower down in the present basin, just before the river 
debouches into the Rann of Each, a large delta is formed through which 
during floods numerous channels carry the waters to the sea. In the 
dry months of the year, when the bed of the main stream is perfectlv drv, 
brine percolates into the tributary channels and salt is formed naturally 
in thousands of tons annually, only to be swept away when the river comes 
down in torrents with the monsoons. 

THE SALT DEPARTMENT.~ln 1894 the Government of India had Salt De- 
a Memorandum prepared, as a conspectus of the systems and methods of partment. 
the administration of the Indian salt revenue in all its branches and in 
all provinces. There may be said to be four centres of administration — 

(1) Bengal, (2) North India, (3) Bombay and (4) Madras. These are 
briefly as follows : — 

1. Bengal . — “ Bengal and the greater part of Burma obtain their salt Bengal, 
by importation. Under the Muhammadan rule a tax was levied on salt nuhammaiUn 
by means of imposts on the privilege of manufacture, and by duties on 
the transport of salt from the places of manufacture to the interior of the 
country. Later on a system was gradually matured which provided for 
the control, the manufacture, and sale at the agency to the Company's 
Servants. This was introduced by Olive and perfected by Warren Hastings wam ri 
in 1765 to 1780, and it survived in a modified form till 1862. A Govern- 
nient salt monopoly similar to that which existed in Bengal was introduced 
m the Madras Presidency at the beginning of the 19th century. In 
Bombay salt did not become a considerable source of revenue till 1837. 

The trade in Cheshire salt rose to importance about the year 1835, imi ortedi^uu 
and thenceforward imported salt gradually ousted the Native product in 
Bengal proper, until by 1873-4 local manufacture had ceased and the 
accumulated stocks had become exhausted. The dampness of the climate 
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and the large amount of fresh water discharged into the Bay of Bengal 
by the Ganges and the Brahmaputra tell against efficient salt-manufacture 
on the Bengal coast, but the manufacture of salt was not finally abandoned 
in Orissa until 1898. Nearly half the salt imported into Bengal comes 
from Liverpool, and the rest principally from Germany, Aden, Maskat. 
Jeddah, Bombay and Madras. Since the construction of the railway along 
the east coast, Madras salt transported by land has begun to compete 
successfully with the imported commodity.” [Imp. Gaz., iv., 248; Geake, 
Repts. Admin. Salt Dept. Beng., 1906; Keith, Bepts. Admin. Salt in 
Burma, etc.] 

2. North India . — Thi.s embraces the Ltnited Provinces, the Central 
Pro\'inces, Rajputana, Central India, the Panjab, and the North-West 
Frontier Pro^nce. Its sources of supply are Sambhar, Didwana, Pacli- 
badra and Sultanpur evaporation works, and in addition the salt-mines 
of the Salt Range of Kohat and Mandi. 

Under the Sikh Government salt was one among forty-eight articles 
liable to customs, excise, town or transit duties. But the Sikh Government 
did not establish any system of management nor a fixed scale of duties. 
Since taken over by the Government of India the manufacturing and 
preventive operations have been directly controlled by the Northern India 
Salt Departeraent. ” Along with .salt duties, the British administration 
inherited an immense number of transit duties, levied at intervals along 
the trade routes under a svstem requiring elaborate customs arrangements 
and invohing an intolerable hindrance to trade and communication. In 
1843 the transit duties, with the e.xception of those on cotton and sugar, 
were abolished, and the loss of revenue was partly made up by enhancing 
the Proidncial salt duties. The cotton duties were abolished in 1855, 
while the salt duties were gradually raised until in the period from 1869 
to 1877 the salt tax in Lower Bengal was Rs. 3-4 a maund, in the Upper 
Pro^■inces Rs. 3, in the country beyond the Indus a few annas, and in 
Madras and Bombay, Rs. 1-13 a maund. The salt sources of Rajputana 
belonged to the Native States in which they were situated, and duty was 
levied on their produce when it crossed the frontier. These arrangements 
could be maintained only by stringent preventive measures. To prevent 
untaxed Rajputana salt, and the lightly taxed salt from the south an 
west, from coming into Northern India, it was necessary to maintain a 
customs-line extending for nearly 2,500 miles, from Torbela, near Attoc ' 
on the Indus, to the Sambalpur district of Bengal. The line was guar 
by an army of nearly 13,000 officers and men. and consisted, along a large 
part of its course, of a huge ractus hedge supplemented by stone walls an 
ffitches. It must be remembered, however, that this line took the plaw 
of a more annoying system of innumerable customs ports scatter 
throughout the interior of the country.” , , 

” In 1870 the Government of India acquired a lease of the . 

Lake, with a view to increase and cheapen the supply in the United 
vinces ; and in 1874 over 760 miles of the eastern portion of the line 
abandoned, the trade in this direction having concentrated itself on 
railway route. The necessity of changing the whole system was ^ j 
same time indicate<] by Lord Northbrook, and a few years later 
Lytton's Government was able to acquire the remaining salt 
Rajputana and to equalise the duties throughout the greater part o 
Treaties were made by the Native States concerned, and in 1878 the e r 
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duty was lowered to Rs. 2-11 a maund, and the duty in'Northerii India 
to Rs. 2-8. At the same time the duty in Madras and Bombay was raised 
from Rs. 1-13 to Rs. 2-8 a maund. The whole customs-line was 
abandoned in 1879, with the exception of a portion along the Indus, 
maintained to prevent the still lightly-taxed Kohat salt from being 
smuggled across the river” (Im-p. Gaz.. iv., 250-1). [Cf. Repts. Admin. 

N. Ind. Salt Dept. ; Drew, Jummoo atid Kashmir, 297-301 ; Lawrence, 

Valley of Kashmir, 1895, 393-5.] 

3. Bombay . — Salt is produced in Bombay for local consumption and Bombay, 
for export both by land-routes and sea to Central India. Rajputana, the 
Central Pro\"inces, the United Provinces, the Nizam’.s Territory, Malabar. 

Madras, Bengal and the Straits. Under existing arrangements exports, 
both by laud and sea, pay full excise duty to Bombay. By an Act of 1837 rwUe Dm-, 
the manufacture of salt was placed under restrictions, and both locally 
manufactured and imported salt were subject to a duty of 8 annas a maund. 

This was gradually raised until in 1888 it had become Rs. 2-8, and in 1993 
was reduced to Rs. 2, and in 1903 to Rs. l.f per maund. The excise system 
is followed, viz. licenses are issued to private manufacturers at approved 
places which are guarded, and whence no removals are allowed except on 
payment of the duty. In Gujarat all the works in British territory are 
the property of Government. The two chief centres are Kharaghora on KLarj^Lor-,. 
the borders of the Rann and Dharasna on the coast of Surat. The Khara- 
ghora salt is in large crystals made from brine-wells. [Cf. Admin. Repts. 

Bomb, and Sind.] 

■1. Madras . — Madras salt is practically all made from sea-water. Little Madras, 
is known of the salt system of Madras prior to the establishment of the 
Government monopoly in 1805. Under this system private manufacture rrivatc 
was permitted, but all the salt made had to be sold to Government. The 
salt was resold by Government at a price calculated to include purchase- 
money, storage, transport and other charges reduced to an average for 
the whole Presidency. Later on the excise system was introduced, but 
this has never been enforced universally, and hence there are two systom.s, 
one in which the produce has to be sold to Government, the other in 
which salt privately made can be dispensed as the owner pleases, 
but only after paying the duty. [Cf. Admin. Rejds. Dept. Salt Rev.. 

189.5-6 to 1904-5: Dist. Gaz. Bellanj, 177-9; Ananhipur, 127-8; South 
Arcot. 234-6 ; etc.] 

PRODUCTION AND TRADE.— Consumption and Taxation. — ‘‘ Dur- Production 
ing the six years, 1898 to 1903, the average annual production of salt ami Trade, 
in India amounted to 979,572 statute tons.” .\nd following on the 
shrinkage of 1903, there was a great increase on production in 1904, viz. 
to 1.17i,050 tons, in 1905 to 1,291,137 ton.s, and in 1906 to 1,225,280 
statute tons (= 1,244,939 metric tons). This expansion was mainly in 
Bombay and Madras sea-salts. The output of the former in 1903 wa< 

267,619 tons, in 1904 it expanded to 4.30.409 tons, but in 1905 became 
425, u90 tons, and in 1906, 390.535 tons ; while in the latter (Madras) the 
production in 1903 was 244,923 tons, in 1904 it became 356,834 tons, in 
1905, 388,646 tons, and in 1906. 412,717 tons. During the five years 
ending 1906-7 the Imports of salt have been : — 1903-4, 446.559 tons ; 

19t>4-5, 486,980 tons; 1905-6, 464,531 tons: and ltM>6-7, 467.949 tons, 
valued at Rs. 66.77,390 (£445,159). The total supply may thus be ob- 
tained by a'ldiug together the production and imports ; thus in 190.3—4 
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it was 1,426,131 tons, and in 1904-5, 1,657,185 tons ; hence home pro- 
duction in the former represented 68 per cent, and in the latter 70 per cent, 
of the consumption. 

It is thus e^^(lent that the reductions of the duty on salt, made suc- 
cessively in March 1903 and March 1905, stimulated consumption ; all 
the provinces except Bengal (which draws its supplies from Liverpool and 
Germany) have shown an inereased consumption. From 1888 to 1903 
the duty throughout the greater part of India was Rs. 2-8 a maund of 
82i lb., but in the latter year this was reduced to Rs. 2. Again, in March 
1905, the general rate for India, except Burma, was reduced to Rs. 14 per 
maund. A further reduction was made by the budget of March 1907, 
and ‘‘the tax is now levied at the uniform rate of one rupee per maund 
over practically the whole of India and Burma ” (Mor. and Mat. 
Prog. Ind., 1905-6, 75). 

Customs and Control. — It has been fully exemplified that in 
the production of salt in India there are two chief operations : (1) 
mining and (2) evaporation. Under the supervision of the various de- 
partments, preventive establishments are maintained, to guard against 
illicit traffic in salt removed from natural deposits ; from manufactories, 
whether owned by Government or private persons ; and from saltpetre 
refineries, etc. The traffic coastwise is also subject to supervision, and 
special measures have been undertaken to check smuggling from French 
and Portugue.se, as also from Native State, territories. Briefly, however, 
the modern policy has been to work salt so economically and scientifically 
Profit on that the tax may assume the form of ordinary profit on production and he 

jL.o uction. collected before delivery to the traders, so as to place its subsequent move- 
ment free of all restraint. This, when contrasted with the ve.xatiousand 
expensive system inherited by the British administration, will be seen to 
be a vast improvement. Salt is readily available throughout the Empire, 
its price has been equalised, facilities of traffic increased, and a system of 
Cre.nt Sjstcm. credit established. '' At the present day, for example, a trader of the 
United Provinces wishing to obtain Sambhar salt has merely to deposit 
his money at the nearest treasury, sub-treasury, or appointed railway- 
station or post-office, in order to receive his consignment without delay 
or trouble, at any railway' station he chooses to name. In Madras t e 
trade in salt is facilitated by a credit system, under which a merchant on 
s«curiti<~. depositing securities (with a slight margin for fluctuation of price) recei'f* 
a si,x months’ credit for payment of duty' on which he can draw from time 
to time. A similar system, but with a shorter credit period, obtains m 
Bombay'” (Imp. Gaz.. l.c. 252). 

The following statement exhibits the imports from foreign countn® 
and the production of salt within India in relation to consumption an 


Imports 
and Pro- 


Imports in 

Production in 

Total Supply in 
Maonds- 

duetion. 


3Iaunds. 

JIaunds, 


1890-1 

10,790,319 

28,649,890 

39,440.209 

42,309,13s 

37,174,036 

44,347,024 

40,151,928 

34,861,230 

43,360,331 


1895-6 

1900-1 

11,443,572 

9,810.587 

30,865,566 

27,363.449 


1901-2 

14,340,947 

30.000,077 


1902-3 

1 1,835,449 

28,316,479 


1 903-4 

12,400,259 

22,400,971 


1004-5 

13,301,000 

.30,0,58,737 
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To contrast with these figures and to show the quantity consumed 
and the gross revenue realised, the following table may now be given : — 


— 

Quantity in Maunds 
Consumed. 

Duty in Rs. Realised. 

1875-0 

24,237,7.40 

ri.ss.oiKsio 

1880-1 

27,.303,009 

(>.7*i.(>4,7iK) 

1 885-0 

31,090,002 

r.j>2.4s.710 

18H0-1 

33, 2, SO, 738 

7.1»N.lu.730 

189.5-0 

34,080.981 

H.:U. 14.370 

1900-1 

.3.5,81. 5,282 

H.7 ”).-77.7Sd 

1904-5 

3lCH7 (.<>(>(> 

7.ii0.2?<.40l 

1905-0 

40,72;>.00ij 

t>,u.r>.o.7,ooi) 


These tables show the share of the salt of India that is drawn from 
foreign countries — approximately a little over one-third the annual 
supply — the quantity passed into consumption, and the duty realised 
therefrom. In 1875-6 the consumption was 21^ million maunds, in 
1901-5 it had expanded to 39^ million maunds, and in 1905-6 to 40| 
million maunds. The consumption steadily progressed and was little, 
if at all, affected by the fluctuations in the rate of duty charged. 
But during the years 1904-G, while the duty declined materially the 
consumption made a record expansion. And it may be added that 
more recent forecasts would seem to show that the increase may soon 
compensate for the reduction in rate of revenue. The demand for salt 
would doubtless decrease in the affected areas, and yet a study of the 
figures of salt consumption by themselves for the whole of India during 
the past thirty-five to forty years give no sort of indication of the years 
of famine included within that period. The progression has kept pace 
with the increase in population, and has been little if at all affected either 
by famine or taxation. If surrendere<l to private enterprise the price all 
over India would rise and become unequal, thiw leading to numerous 
difficulties and hardships. Thus it may be said salt is administered on a 
commercial basis and the profit secured returns in le.ssened ta.xation. 

The returns of the salt traile manifest a continuous expansion with 
periods of sudden development rather than of .shrinkage. Thus, for 
e.xample, in 1878-9 the consrimptiou wa.s 251 million maunds and in the 
next year it became close on 2 j^ million. .So again, in 1883-4. the con- 
sumption was a little over 3()J million maund.s, and in 1884-5 it became 
33 million maund.s. In only two years are material shrinkages manife.sted, 
■viz. 1885-6 and 1888-9. yet in these the effect was only temporary and diil 
not in anv wav disturb the steady advancement. It is well known that 
seasons of deficient supplv occur from climatic conditions retarding 
production, and the years 188.5-6 and 1888-9 are likely to have been of 
that nature. At the present time salt sells on an average at one halfpenny 
a pound throughout the greater part of India, and still produces a net 
revenue of 5 to 6 million pound.s sterling. The incidence of the tax prior 
to 1903 was 4-9 annas per head of population, and by recent enactments 
it became onlv 4 annas (4 pence a head), the sole contiibution of a large 
percentage of the people to the administration. 

Uses . — It is needless to enumerate the numerous purposes served by 
f^alt. It is useil as an article of food, as a manure, in fish-curing (see 
p. -546), vinegar purification (<ee p. 1111), etc., etc. 
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and set out to crystallise. “ In from six to ten days the crystals are extracted 
and the residual tor or mother-liquor is then available for future use.” In this 
mother-liquor, crude saltpetre is dissolved and the solution concentrated bv 
boiling in large evaporating-pans. During the boiling a dirty white granular 
substance (sitta) falls to the bottom of the pan and is removed as it forma. Thi« 
sitta is sometimes washed and the washing returned to the pan. In Bihar it is 
mixed with the refinery earth. " It is composed for the greater part of common 
salt mixed with other salts, earth and nitrogenous matter.” Meanwhile the 
evaporation of the liquid in the pan is continued at the temperature of boilins 
water. The scum which forms on the surface (zag. zoga, mail or phain) may be 
removed at this stage or after transfer to the settling-tank. "After boiling for 
three hours, or until the liquid changes from a dark to a light yellow colour, the 
concentration is considered complete.” The clarified liquor is transferred inte 
one or more crystallising vats. " At the bottom of the settling-tanks is found 
a substance called matiarec, which is a by-product containing nitrates, and s 
accordingly carried off and mixed with the nitrous earth in the factory yard. 
The crystallising-vats imder the sheds are filled with nitre liquor to about six 
inches from the top. In the United Prox inces, on the surface of each is floated 
a trellis-work made of interlaced bamboo sticks (called tattisin Cawnpore). Thi-s 
device facilitates the formation of good crystals. After seven days the bambou 
frames are removed and the adhering nitre crystals are shaken or picked off. 
and the crystals at the bottom and sides of the trough collected in a heap and 
drained.” 

The damp saltpetre is contaminated xvith the mother-liquor adhering to it 
and minute crystals of salt, and the.se niitst be renios’ed by washing before the 
salt is ready for market.” “ Bags containing the refined substance are placed 
ox'er an empty tub or vat. which is slightly tilted to allow the liquor to drain. 
Cold water is sprinkled from time to time upon the saltpetre through the opra 
mouth of each bag. This water trickles sloxvly througli the saltpetre crysW. 
carrying with it inferior .salts in solution. Some saltpetre is also dissolved, 
but the lo.'S is not great. -After the wa.shinc, tlie refined saltpetre is spread out 
and dried, and after remaining a few hour.x, i.s conveyed to the store godora 
(Hooper, l.c. .31)). The price of refined nitre in 1!*U4 is stated to have been Rs.o-H 
to Rs. 0 per niaund in Bihar and Hissar, Rs, 8 in Cawnpore, and that of extra 
good fiuaiity, Rs. 9. 

Uses . — It i.s even still an important ingredient in gunpowder, owing 
to the large volume of oxygen it contains, the ease with which it parts 
with its oxygen, and the fact that it does not readily absorb moisture 
from the air. On the other hand, sodium nitrate is preferred for the 
manufacture of nitric acid because it is cheaper and yields about 7 per 
cent, more acid. In India, saltpetre is used in association with certain 
animal dyes, such as lac and cochineal. In Medicixe it is sometimes 
prescribed because of its diaphoretic properties. Its merits as an ant'- 
septic in preserving fish and meat are well known. As a ilANtmE it le 
much appreciated, especially for wheat and tobacco (see p. 1 71 , a ““ 
c.t. Agri. Ledg., 189-3, No. 10; 1897, No. 8, 171), and in India it b 
.sometimes used a.s a flu.x in glass-making. 

Production and Trade . — According to Holland, the returns 
imperfect, being considerably below the amounts of export, a 
these must be taken as the only satisfactory index of ® 
of production. For the period which he reviews (1897-1903), 
average annual exports, including those acro,ss the frontier, amoun 
to .382,3.33 cwt., valued at £262, -392. He further states that 

parison with the figures returned for the past twenty years 
that there has been only a slight reduction in the amount 
in spite of the discovery of large deposits of so'lium nitrate (now 
extensively utilised in America), of variations in tariff, and of w' 
sale changes in the substances used for manures and in the manu a 
of e.xplosives. For the six years 1878-1883 the average quan i } 
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saltpetre exported amounted to 405,568 c^vt. a year, whilst for a similar 
period ten years later, 1888-1893, the average annual exports were 
389.989 cwt. The highest values, ranging from £600,000 to nearlv 
£900,000, occurred at the time of the American Civil War from 1860 to 
1864, but saltpetre was then an essential constituent of explosives and 
India had almost a monopoly of supplies. 

The actual figures of the exports of saltpetre during the five vears 
ending 1906-7 were as follows : — 1902-3, 410.622 cwt.. valued at 
Rs. 43,27.283 ; 1903-4, 392,114 cwt., valued at Rs. 40,75,364 ; 1904-5. 
348,741 cwt.. valued at Rs. 36.23,823 ; 1905-6. 336,429 cwt., valueil 
at Rs. 38,52,919 ; and 1906-7, 353,378 cwt., valued at Rs. 41,42.527 
(=£276,168). In the last year the largest quantities were di.stributeil as 
follows : — United States, 105,034 cwt. : L'nited Kingdom, 98,804 cwt. : 
China (Hongkong), 78,499 cwt. : Mauritius, 26,174 cwt. ; etc. Practi- 
cally the whole ol the exports go from Bengal (348.263 cwt. in 1906-7), 
Holland (Rev. Min. Prod., in Eec. Geol. Surv. Ind., 1907. xxxvi,. 81) shows 
the average value per cwt. for the past five years as 14’5 shillings, and 
he points out that the importance of the industry may he inferred from 
the fact that in Bihar (during 1906) there were 50.469 workers employed. 

tinly very small quantities are imported into India by sea, averaging 
about 19 cwt. during 1901-5, but in 1905-6 the quantity suddenly ro^e 
to 4,848 cwt. (owing to the importation into Bengal of 4.820 cwt. from 
China), and in 1906-7 fell to 28 cwt. Considerable quantities, however, 
are annually carried across the frontier, almost entirely from Nepal. The 
actual figures of Trans-frontier imports for the period 1900-5 were as 
follows ; — 1900-1. 4,590 cwt. : 1901-2. 11.352 cwt. ; 1902-3. 2.758 cwt. ; 
1903-4. 4.429 cwt. : 1904-5. 2,872 cwt. 

[Ct. Tavernier, Travels Ind. (ed. Ball). 1676, i., 122; Tlievenot. Tianls hi 
Levant, Indostan. etc., 1687, pt. iii., 51-2, 105: IilacpheTSon, Hist. Europ. Co’nm. 
mth India, 1812, 162, 408 ; Jlilburn, Or. Comm., 1813, li., 23.8-42 ; Bev. Min. 
Prod. Ind., 1894. 20 ; 1895, 52 ; Gov. Publicat. Dept., Fin. and Com., on Admin. 
Salt. Bev., Sept. 3. 1894, 4-5-9; 1896, 54: 1897, 54-5: Waring, Baz. Med. 
Ind.. 1897, 107-9: Affri. Ledg., 1900, Xo. 13, 135: Blount and Bloxain, Chem. 
for Engin. and Manuf., 1900. ii., 400-1, 432; Bept. Admin. Beng., 1901-2, 
35 : Craddock, Saltpetre in Burma, Ind. For., 1901. xxvii., 582 . Cantor Lert. 
m Journ. Soc. Art.s, 1903, Hi., 145 ; .Ashton, Ind. Saltpetre, in Anqlo-t tnent. 
Comm., April 1900, i., 258-60; Bee. Geol. Surv. Ind., 190.5. xxxii., 15; 19t>6, 
xxxui., 19 ; Bepts. Admin. A'. Ind. Salt Dept.'j 

SANSEVIERIA ROXBUROHIANA, Srhiilt.. f. : S. zetj- 
/anica, Roih., FI. Ind., ii., 161 ; FI. Br. Ind., vi., 271 ; HiEMODORAt e.«. 
The Bowstring Hemp, marul, murra, murga. murgali, gorachahra, chnga. 
etc., the Sanskrit for it being appareiitlv mantra (Jones, As. Res., iv., 
271). 

A sterales.s bush with a rosette of succulent ra«lical leaves, each ending in a lung 
spine. It is by some persons held to be indigeiunis to India, by other'-, like tlu- 
remaining members of the genus, to l>e African. But if not a native of India, the 
'•ernacnlar name murva must have b€?en adapted to it from some other j'iani 
''hieh in ancient times afforded the maurvi string of the warrior caste [[Dstftutf s 

yianu, li.. 42, 44). One or two species are fairly extensively ltowu m 
Indian gardens as ornamental shrubs, and here and there occasiunally rai.-ed 
"n acr-Aunt of the fibre. From the sucenlent leaves, the fibre is extracteii and 
IS much valued, because of its elasticity and consequent suitability i-t buw- 
btrmg*. The reader will find much useful mfurmation on tlds sni ject in The 
‘Agricultural Ledger (1890, Xo. 30). where it will be found mun-a fibre hiis been 
r<^rninmended as a catch crop with tea. \Cf. Roxburgh, on Subatifutts for 
Hanp and Flax, 1801, Xo. 12 ; Dodge, Vseful Fibre Plants of the World, 1897, 
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286-90; Kew Bull. (add. ser.. i.), 1898, 114-22; Rept. Bot. Gard. Saharmpur, 
1900-1, 11-2; Blackman, Fibres of Hawaiian Islands, 43-4; Trap. Agrist., 
July 1905, XXV., 232: Dunstau, Imp. Inst. Tech. Repts., 1903, 73; Joret, Leg. 
PI. dans L’Antiq., etc., 1904, ii., 355-0.] 
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SANTALUM ALBUM, Linn.: Roxb.,E?. /nt?., i., 442 ; Talbot, 
List Trees, etc., 1902, 293 ; Gamble, Man. Ind. Timhs., 585-8 ; Prain, 
Beng. Plants, 1903, ii., 913-4; Watt, Ind. Art at Delhi, 1903, 147-63; 
Santalaceje. The Sandal-wood, known in Indian vernaculars as chandm, 
chandal, sandal, sukhad, gandha, gandada, suket, sukhud, sundel, srigandam, 
santagu, etc., etc. A small evergreen tree met with in the dry regions 
of South India (Mysore, Coorg, South Maratha, Hyderabad, Karnatak. the 
W’estern Ghats, Nilgiri hills, Coimbatore), and in North India chiefly as 
a cultivated plant. It affects open forest lands with grass and patches 
of other trees, usually frequenting red or stony soils. It is a root parasite 
on a long series of host plants, and hence apparently the difficulties ex- 
perienced in systematic plantations where provision has not been made 
for this requirement. On rich soil the plant grows well, but the wood is 
deficient in odour, consequently inferior commercially. 

History.— Sandal-wood ha.s been known in India from tlie most ancient ot 
classic times, the Sanskrit authors distinguishing various woods according to colour. 
Chandana might be spoken of as the collective name for the series, srikhanda the 
true (or white sandal), and pfachandana the inferior (or yellow sandal), both being 
derived from s<i»iainm aihutn. They distincuish two kinds of red sandal or 
raktachandana, n.'inely •ntntniiiKi-. (see p. 909) and tiesalinnui 

-apiian (fee p, 194). So, in a like iiMiinor. these \ arioiis woods were known 
to tho early Ar.il) ti.ider.s who iisiteil Itidi.i ,nid China. Avicenna (ii., 2, 649) 
gives tho tnediciii.d properties of tie- true samial. Serapion (Z>e Simpl. 346) 
describes white, cellow and red sandal, and speaks of the finest qualities coming 
from Sini (China), an i.piiiioii doniitli-.,., due to tlie well-established circumstance 
that the traders from (.'liina were in the habit of treating India as a half-way house 
and exchanged suiiie of their t'liineso wure.s for Iniiian products and manu- 
factures, and on arrival at Arabia all the goods ultimately disposed of came to 
be spoken of as Chine.se. because of tiie traders having come from China, just as 
in the further distribution of these self-same wares they received the names of 
the coast towns of Arabia from which they were finally distributed to Eg.vpt and 
Europe. [Cf. Paulus Adgineta (Adams, transl. and Comment.), 1847, iii.,^44^9.J 

Marco Polo, in the 13th century, makes freejuent reference to Red Sandera 
Wood and to Sandal-wood, and Garcia de Orta {Coll., xUx. ) says the white and 
yellow kinds groiv in Timor, where it is called chundana and by the Arabs sawm, 
and the other kinds in the Malaya Islands, a special red form knoivn as vermelho 
being obtained in Tenasserim. [Cf. with recent information regarding kalanut 
{yia nsonia f:agei], Journ. Linn. Soc., 1905, xxxvii., 250—62.] Sandal is de- 
scribed by Acosta, Linschoten, Pyrard, Matthiolus, Bontims, Hove, etc., an 
for Indian writers consult the following : — Abul Fazl, Aini-i-Akbari- (Blochmann, 
transl.), i., 81 ; Jahangir, Memoirs (Price, transl.), 14, 63 ; Foster, E.I.C. Letters, 
1017, V., 207 ; vi., 103. 170; Alexander Hamilton, New Acc. E. Ind., 

306; Jones, Eel. Ind. PL, He. Res., iv., 253; Milburn, Or. Comm., i., 291; Ram* 
Rao, Ind. For., 1908, xxxiv., 17-21. 

Cultivation. — John Scott, Curator of the Royal Botanic Gardens, 
Calcutta, showed that sandal-wood was a root parasite on many 
(Journ. Agri.-Hort. Soc. Ind., 1871, ii., 287). Barber (Ind. For.. 
xxviii.. 340) urged that a careful study of this circumstance might lea 
to much-needed reforms in the methods of cultivation, as also to the trw 
explanation of the peculiar disease known as Spike.” Brandis ^ 
this up by a review of the literature on the parasitism of sandal { • 

For., 1903, xxix., 3-6). Rama Rao (Ind. For., xxix., 386-9) has 
full details of the parasitism, also excellent illustrations, and gi'^eh ® 
of some 100 host plants upon which the sandal had been found. Las , > 
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Barber coiitribiited a further paper {In'L For.. 190-t, xxx., 515 -Hi ; 

1905, xxxi., 189-201). which supplie.s detaiD of his microscopic .stutlies 
of the haustoria and their preferences lor certain hosts. Lushiiuiton 
(Ind. For., 1902, xxviii.. 139-10), Rama Rao {Lr.. 1904, x.xx., 248-67, 

357-62, 397-402) and other officers of the Forest Department have also 

devoted much careful study to the cultivation of sandal, more especiallv 

ill relation to the production of the maximum perccntaire of rich-scented 

wood. Lushington observes ; " On the whole I am inclined to think 

that the best way of aiding the reproduction of sandal-wood artificially 

is to increase the scrub, and this is best effected by merely keeping 

out fire and grazing. As soon as the siriili reaches two or three feet. 

sandal reproduces naturallv from .seed dropped by birds, and this may 

perhaps be further a.ssisted by dibbling." Rama Rao urges that 

weeding is dangerous, and that only surface pruning when the scrub be- w.ciui--. 

come.s too den.se should be indulged in. Lushington iiientions 8 inche.s 

growth ill girth per ten vears as a safe average, and the e.xploitable age of -tue. 

the trees as fortv vears. the minimum size being then 32 inches at 4i feet 

from the ground. 

DISEASE OF THE SASDAL. — In Islig attention was drawn to the ap Diseases, 
pearance of a disease among tlie sandal-trees wliich was attributed to borer 
beetle (Lehmann. Ind. For.. 1901. xxvii , 97). Stebbini; (7»id. For.. 1903. 
xxix.. app. ) furnished a mseful account of the insect enemies of the plant. In 
the Forest Acltnini.$tration Bepart of t’ooiy for 1903 it was stated that 20,S00 
tliseased trees had been uprooted. Smiilar reports exist regarding other dis- 
tricts. while many writers aftiriu th.it the e.xteriiiination of affected trees lias 
not checked the spread of tin' disease, ilr. McCarthy. Dciiiity Con.-ersator 
of Fore.sts, would apipear to haee been the officer who first recorded the dise.ise, 
and who apparently gace it the n.iiiie "Spike." The diseased brandies seem • 'iik.?." 
to shoot UJ. 1 , forming narrinv. thii k. 'tiff ie.ii-e'. rediieod m sizi* as the tliseaso 
advances. The disease spread.s to br.nich .ifter biaiidi. no flowers are formed, 
and finally the tree ihes. Both Butler and B.irber li.ive examined with care 
diseased trees, but have failed to di.seover a liingii' or otlier imcro-org.inism 
present in or upon the diseased tissues. The roots of diseased trees have been 
traced from the .stem to their ultimate fibrils, and. long before their parasitic 
hairstona were reacheil, these roots were \'er\ trt'(|iiently found dead. Butler 
suggested that the di.se.ise somewh.it rcseiiihleil " Peach yellow,." and. iieting 
upon this idea, experiments were performed to test whotiier it could be eoiii- 
iiiunicated bv budding. Tins was found impossible. It would thus seem th.it 
as yet no satcsfactiirx' explanation of the disease h.is been .isoertaine.i. but most 

officers appear to i o’lisider th.it it pi from iiiiperfeet nourishment due to I.tii . rfect 

the insufficiency or iirisuitabiiity of thi* assoi latcd phmt.s upon w)uch sand.il- 'o'uri- inioru. 
wood is parasitic. 

Sandal-wood Oil and Perfume. — It is a. sdincwhat ,surpri.sing cir- Oil 
cumstancc to knarn that in the region of greatest sncre.s,s in santlal-wooil 
production the manufacture of the oi! has hitherto proved a failure 
financiallv. and is onlv practised on a small .scale and by a very inferior 
process (Holme.s. Pliir,nacriit. Joi/rii.. 1.885-6, 3rd ser.. xvi., 819-22 : 

Sawer. Odorographi/. i.. 315). As matters stand, the sandal-wood oil of K.Hi . ij lo 
India is mainlv, if not entirelv. prtxluced at Kanauj in Oudh. ’ ’’ 

From official correspondence it is learned that according to Mr. 8. .\li Hubsain, 

'andiil-wood oil w-as forinerlv distilled hy bever.il tinns m Luckni'W and .laimpur, 
where the preparation of sweet-scented essence, is ii ree.:tgmsi‘d industry. For 
some years pa.st the industry in these towns has ileelined. and it has he' ome 
the practice to purchase the oil from fvanaiij. The method of prejiar.vtion de- 
scribed by the Lucknow and .Jaiinpur men was aa tollows ■ — Two kinds of sund.ti- 
wood. red and white, are known in these provinees. The former is used medicinally 
and in dyeing, while the latter alone i.s employed for the extraction of the oil. 

Trees are found here and there grow-ing in the proiinees, hut good wood can 
alone lo ■' ht.iir.c from tlie Batirmch forests. Until the last ten years wood from 
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these forests was Msed largely, but latterly (owing to the low yield obtained from 
the local wood) supplies have been imported from Bombay which are believed 
to have been derived from Mysore and !^falabar. The bevst wood for the perfume 
trade is held to be tliat from the damper tracts of the latter — it being assumed 
that the proportion of oil present depends on both the dampness of soil and 
climate of the country of production. 

The wood is first reduced to a powder, about 40 to 60 lb. of which are 
soaked in clean water for 48 hours, then placed in a copper still. The water, 
carrying the oil evaporates and is condensed in the usual way, w’hen, on cooling, 
the oil floats on the siu*face and can be collected. It is tlien refined in various 
ways— filtered, or kept for a year until the sediment of impurities has settled 
at the bottom, etc. It believed that the water has an important function to 
perform, since certain waters are superior to others- Kanauj is supposed to 
soften the wood and facilitate the liberation of the oil, while that of Jaunpur 
improves the quality of the oil. The Kanauj manufacturers, however, attribute 
their success to their skill and not to any special property possessed by the water. 

It is said that the yield in Kanauj is about to 3 seers of oil to one 
maund of wood. The oil that comes off first from the still is the best 


quality. The following rules are recognised by the manufacturers: — (1) the 
heat must be umform . (2) the receivers mu.st be removed directly they are full ; 
(3) cleanliness is essential. If the tinning of the interior of the still is worn out, 
the oil gets greenish in colour from copper ; (4) all joints must be steam-proof. 
There are various qualities of the oil — that made at Kanauj is called mo^/ea- 
giri ; inferior kinds are katthia wala and jahazi. But the inferior oils are believed 
not to be made at Kanauj, and to be used by tlie traders for adulteration. The 
annual outturn at Kanauj is about ICO rnaimds of the oil ; but the production 
is said to he declining, the rei\son given being the increasing price of good wood, 
which now fetclies R.s. 30 to Rs. 35 a maund. The scarcity of fuel is given a? 
another reason of the decline, and the a{lulterations practised by the dealers as 
a third reason. Ordinarv quality of Kanauj oil sel)> at about Rs. 17 a seer 
f—- 2 lb.). [Cf. Foster. E.l.C. Lrtt'ers, 1017. v., 330 : Gildemeister and Hoffmann. 
Volatile Oilti, 1000. 33H-45 ; Pharyiutcog. Ind.. iii., 232-4 : Hare, Caspar! and 
Rushy, National Stand. D/'ipcns.. 190.5, 1104-5; Hooper, Bept. Labor. 


Ind. 1003-4, 27.] 

Trade, — The sandal-wood of Mysore and Coorg has not only been 
known from the most ancient times, but has ranked as the finest quality 
for centuries. It is somewhat surprising, however, to read in Stein (Ancient 
Khotan, 447, 452) of a comb found at the Kara-dong ruins {8th centurv) 
said to be made of sandal-wood. If that determination be correct it 
would point to an Indian trans-frontier traffic of a more varied and ex- 
tensive kind than hitherto contemplated, as existing at that early period. 
The Indian supply of the true sandal-wood is drawn from Southern and 
Western India, and there is nothing to show that this was not always the 
case. The 'earliest European wTiters on the modern traffic refer to the 
sandal of Macassar, and a .supply from there is still recognised in the markets 
of the world. A third grade is designated West Indian, though it is m 
reality procured from Venezuela. According to Gamble, the average 
annual sales of Mysore amount to 1,841 tons ; Coorg, 102 tons ; Madras 
Preshlenc y, 75 tons ; and the Bombay sales a still smaller quantity or, sa} . 
a total annual output of 2,000 tons, valued at £40.000. Speaking of Mysore, 
Pigot (Mijsore Sandahwood^ 1899) says the wood is found in a continuous 
belt, about 240 miles long by 16 broad, running from the north-west to 
the south-west of the province. A second and much smaller and ess 
important zone lies farther to the east. The total area of both ^ 
about 5.450 square miles. This, therefore, is the chief sandal area o J 
worhi. since M ysore produces about seven-eighths of the 
supply. Pigot classiries the grades and materials into some 
sections, ranging in size from billets not less than 20 lb. in weight (t* F 
hudh), the finest graiie, down to the sawdust obtained in sawing up 
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tvood (the lowest). Every part has a value. The heart-wooil alone, how- 
ever. constitutes the odoriferous wood. In a sample reported on in the 
ladian Forester (1884. x.. .318) this came to four-thirteenths, or. in routrh 
figures, one-third of the total weight felled. 


SAPINDUS MUKOROSSI, (ioertn. : S. detenjens, Rorh.. FI. 
Ind.. ii., 280 ; Gamble, Man. Ind. Timhs.. 196 ; N. Mukorossi. Praiti. 
Bemj. Plants, i., 344 ; Duthie, FI. V jiperGnnq. Plain, i.. 180 ; Brandis. Ind. 
Trees, 191. Met with in the lower hills up to 4,000 feet in altitude, and 
cultivated here and there from Bengal to the Chenab vallev. Wild in the 
Minbu district, S. laurifolius, VahL \ S. emarqiHalus. Vahl.'. (iambic, 
l.c. : S. trifoliatus, FI. Br. Ind., i,, 682 (in part, but not of Linn,) ; Prain, 
l.c. 344 ; S. laurifolius, Cooke. FI. Pres. Bomb., i,, 266 ; Brandis, l.c. 191 ; 
S.tPiXDACE.t:, A handsome tree often met with in cultivation, also wild 
from Bengal, through the Central Provinces, Rajputana, etc,, to Bombay, 
South India and Ceylon, 

The former is the Soap-nut tree of Xorthern Intlia and the latter of Central, 
Western and Southern India, They are collectively ilcscribed by the Natives 
of India under the vernacular name rilha. and in Sanskrit by the names phcnUu 
and urista. Other vernacular names are, however, used, such as rithia. rita, aritha. 
dodan. kanmar, itn, ud-rak, prounanga. puvandi. kunkudn. thnli. thalay. rhnna. 
etc. The fruits of the North Indian form come into market about .Tanuary or 
February, and of the South Indian a little later, .say about ilarch to April. From 
time immemorial these "nuts,” cr, rather, dried fleshy berrie.s, have been em- 
ployed as detergents, and by the dyers of India are supposed to possess special 
merits as a preparation (if not mordant) for certain dyes. In Kashmir the soap- 
nut is preferred for washing shawls to European .soaps. In other parts of the 
country they are specially valued for washing silk, and b.v the Indian .jewellers 
are resorted to for the restoration and brightening of the eilverinoss of plate and 
ornaments tarnished by exposure. 

As one of the many curious uses of these nuts, it may be said that they are 
sometimes employed in washing and bleaching cardamoms, and are supposed 
not only to improve the colour but also the flavour of the spice (see p. ."il.")). The 
soap-nut is used medicinally, both by the Hindus and Muhamm.idans. and its 
properties are detailed in the Makhzan-el-Adwiya and the Taltrf-Hhi reef. Jlore 
up-to-date details will be found in the Phnrmacographia Indica (i., SliT-VU). 
an<l in the Alateria Medica of Ma/lras. by Moodeen Sherilf (112-4). etc., etc. 
Jlr. A Storey of Oodeypore pointed out that the hone.v of the flowers of the-e 
trees was poisonous to bees {Jonrn. Bomb. ^at. Htst. Soc., 1h;hi. v.. 424). The 
soap-nut is much used in China for the same purpose as in India iHo.sie, Prnv. of 
■''su'ch' uan, ]!)04, No. 5, 31). 

Quillai Bark (the bark of riuUlajn i« ; Kew Bull.. 1(104, 1-4) is 

sent to Europe from Chili as a soap substitute, and a demand has arisen for the 
same, which suggests the po.ssibility of a foreign trade in the Indian soap-nuts — 
the above species — as also the pods of .tvaria rourtimn {see p. 14). 

SAPIUM SEBIFERUM, lioxb. ; FI. Br. Ind.. v.. 47u ; 

Gamble, Man. Ind. Tunhs., 1902. 624—6 ; Hooper, Aqn. Ledg.. 1904, 
No. 2 ; Euphorbiace.®. The Chinese Tallow-tree, fnp pal- yang, mom- 
china, tdr-charvi, etc. A small glabroms tree, indigenous and rultivated 
in China and Japan ; introduced into and cultivated in Northern India, 
having become almost wild in the Dun (Kanjilal. For. FI.. 1901. .'501-2; ; 
lairly abundant in Garhwal, Kumaon and Kangra. 

The plant is easily raised from seed, but is usually propagate)! b.v Livers or 
< uttings. The fruit is a 3-celled capsule, e.ich cell with a sinu'le seed, surr).'unded 
with a thick greasy .substance — the so-cailetl vegetable T.vti.ow. In tluna this 
IS used in place of animal tallow for the raaniuacture of candles an)l s.iap. iils)i in 
dressing cloth. In addition to the solid fat, the seed-kernel yields about 50 per 
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TRIJUGA the COSTUS or KtJT PERFUME 


Lac Tree ^ 

cent, of a brownish-yellow Oil. wliich is employed medicinally, also as a buming- 
oil and in the preparation of umbrella varnish. Efforts have been made to utilise 
the tallow in India, but the labour and expense involved in extraction are said 
to be far in excess of the value of the product. In the Annual Report (1901-2) 
of the Industrial Section, Indian Museum, mention is made of a sample of 
kernels obtained from Kangra Valley w'hich contained 63*6 of fat. Gamble says 
•• experiments have been made by Babu Birbal at Dehra Dun and the wax was 
t'u'cc?. extracted and made into cakes, but the process was tedious and the result not 

very satisfactory, so that the culture of the tree for wax is not recommended.” 
Further details regarding the manufacture, chemistry and trade in vegetable 
J’vo. tallow will be foimd in The Agricultural Ledger. The leaves afford a black Dye 

about which little is know’n. The Wood is white and moderately hard. It is 
made into bedsteads, tables, toys, and has been suggested as suitable for printing- 
blocks. [Cf. Braunt, Pract. Treat, on Aniyn. and Veg. Fats, 1888, 321 : Andes, 
Veg. Fats and Oils, 1897, 201-2 ; Kew Bull., 1897, 10. 54 ; 1899, 216-9 ; Thorpe, 
Diet. AppL Chem.^ 1900, iii., 31 : Wright and Mitchell. Oils, Fats, etc., 1903. 502, 
.■>31 : Hooper, Rept. Labor. Ind. Mus., 1003-4, 26 ; Hosie, Prov. of Ssu'ch'mn, 
1904, Xo. 5, 30, 46, etc.] 
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SAUSSUREA LAPPA, C. Ii. Clarke; FI. Br. Ind., iii., 376; 
COMPOSIT.E. The Costus, lut, pachak, post-kkai, rusta, ouplate, kostum, 
changala, sepuddjj, etc. A tall, stout herb, indigenous to the moist, open 
slopes surrounding the valley of Kashmir, at an elevation of 8,000 to 9,000 
feet, and found also in parts of the basins of the Chenab and Jhelum, at 
10,000 to 13,000 feet. 

Costus root has been held in Itish repute as a medicine from remote times, 
but its origin was for long obscure and was erroneously referred to VovtuH 
.^s with many other articles of merchandise, it oanie to be spoken of as obtainW 
from regions that were only einporia. not localities of production. Thus Garcia 
■ le Orta (1503, Coll., xvii.) states that it crows fn the region between Bengal, 
Delhi and Cambay, and comes also from Chitore, whence it is brought to Cambay 
and Ahtiiadahad and exported to Europe and parts of Africa. The roots are 
.tcttially dug up in large rjiiantitie.s in Kashmir, cut into small pieces and 
Calcutta and Bombay, whence the dru" is exported chiefly to China and the Red 
Sea. In Kashmir its collection is a State monopoly. Lawrence (Valley of 
Kashmir. 1895, 77) says : ” Every year a large amount of the roots of the «««»• 
HHi-rri is demanded by the State, and the villagers are obliged to bring a 

certain weight, for which they receive Rs. 4 per kkarwdr from the State. Ine 
root, which is known as choh-i-kot, is exported to India, and at present the mono- 
poly in choh-i-kct is farmed out to a contractor for Rs. 45,000 per aimtun. 

in addition to its medicinal properties it is a valuable perfume and 
used in China as an incense. Is also said to be a good hairwash, having 
the reputation of turning grey hair black. In Kashmir it is much ^ 

by sliawl-merchants to protect their fabrics from moths and other insects, 
aiisnnoe of this particular perfume was for some time made the , 

imitation shawls. [Cf. C'lusius, Hist. Exot. PI., 1005. 204—0 : Pharmacog. 1 •’ 
li., 290-303: in., 105, app. ; Henry. Ecnn. Bot. China, 1893, 19: 5 

Hemp Drugs Comm., 1894. iii., 94 : Ann. Rept. Ind. Allis. (Indust. Sec.), 18.- » 

33 ; Dutt, Alat. Alcd. Hind.. 1900, bSO-1.] 
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SCHLEICHERA TRIJUGA, WilM. : FI. Br. 

Gamble, Man. Ind. Timbs., 1902. 194-5 ; Brandis, Ind. Trees, 19o > 
189-90 ; Sapind.we.?:. The Lac Tree, Kosumba, or Ceylon Oak, 
(jausam. rjosham. pusku, roatanrja, paka, pdvd, pulachi, sagdi, 
kassumar, kusumh, gyo, etc. A large deciduous tree, in the “ drv clue 
deciduou.s forests in the greater part of India, Burma and Ceylon, 
apparently absent from Bengal and Assam (Gamble). Eecent 
vestigations have shown, however, that the tree does occur in Beiij,' 
(e.specially Chota Nagpur), though not in Assam. __ 

The most valuable product of this tree is the Oil yielded by the 
ib used for culinary and lighting purposes, also as a hair-oil and in Native m 

980 



SESAMUM 

THE MARKIXG-NUT TREE indicum 

Gingelly 

It IS s.aid to be an efficient agent for eleaninc: and pr<>inf)ting’'tlio growtli of tbe 

hair, and is reputed to he the original Macassar oil. KiM-ently tliere ha,'^ been m i, -- ■ 

a considerable deniami from abroad for the seeds {Htioper. Ai/n'. Lrfi<j., 

Ko. 1). A large quantity of seed was found to be available in Indin. but ouiiuz 
to its being edible, jungle tribes would, in times of scarcity, gatlier tiie fruit'^ for 
their own consumption rather than for trade purposes. It is also saal that noiu- 
of the oil is sold or exported in any of the districts specially uu estigatc<l. The 
tree is noteworthy from its being one of the most highly valued plants of 
the Lac insect. As a lac-yielding tree it is especially prevalent m Raipur auii i 
Bilaspur in the Central Provinces. The Wood is hard, strong .uid durable and Ic ' 
used for making pestles, cart-wheels, axles, ploughs; also for roller^, of >iigar- 
mills. and of cotton and oil presses. \Cf. Pharmacoij. Ind., ui.. app,, l3S-!i. 

Journ. Soc. Chem. Indust., 1900, xix.. 2.>4, 072 , Thorpe, Diet. Chf'm.. ]9(>o. 

iii.. 31 : Wright and Mitchell, Oils, Fats, etc., 1903, 542; Hoopt'r, Rcpt. Laho>. 

Ind. Mas., 1904-5, 215; Trap. A</rist., Oi-t. 190!}, xxvii., 309-10. | 


SEMECARPUS ANACARDIUM, Lhiii. ; FI. Br. Ind.. ii.. .id : 
Talbot. List. Trees, etc., 115: Kaiijilal. For. FI.. 19<)l, 10:2: (iaiublf, 
Man. Ind. Timbs.. 220-1 : Cooke. FI. Pres. Bomb.. 190.'3. i.. 278-9 : 
Prain. Benq. Plants. 190.3. i., 353; Watt. Ketr Bull., 1900, 139: Anai ar- 
DiAf'E.E. The Marking-nut Tree, bheld, bhildu'd. kongki. so, so. kukhn. 
shaing jiri, bibu, gheru. etc. Afleciduoiistree of the Sub-Hiiiialavan tract 
from the Sutlej ea.st\vards. asceiulini; to a height of 3.500 feet and foumi 
throughout the hotter parts of India as far east as As.sani. 

It yields by tappmo: the stein an .icnd. viscid juice fruni u luvli n varnisli in 
made (see Melanorrhoea. p. 779). but the most important pnaiuct of tlie tree i- 
the fruit, the pericarp of wliicli cuiitams ii liitter and powerful a..tnn;:eiit prin- 
ciple. universally used in India as a substitute for markimj-ink. It vices a lilaek 
colour to cotton fabrics, iuit before .ipplication must lie mixed with hmewater 
as a mordant. In parts of Bengal the fruits are aUo used as a dye. either alone 
or witli alum, while throughout India they hold an important place m X.itive 
medicine. The fleshy cups on wliicli the fruit rest.s. and the kernels of tlie 
nuts, are eaten as food. [(.'f. Acosta, Tract, de las Dcoijns. l.'i7S. Si.'i : Piso. 
De Med. Bras.. 1(148, .37-9 ; also Maul. Aroni., in Ind. i'tii rc Xnt. it Mid.. KiaS. 
19^4 ; Marcgraf, Hist. PL. in Piso. De Med. Bras., 94-.3 ; Boym. FI. .Sin., ItiatJ. 
c. ; Labat, Xouv. Voi/, aux Isle.s de L'Amer.. 1724, ii . 3.8.3- 7 . Panins .Kijinrtn 
(Adams, transl. and Comment.), 1847, lii-. 450; Pliarnutco't. Ind. i.. :is9-92 , 
Moodeen Sheriff. Alat. Med. Alad.. 18111. 124-8: The Benrer Mannsenpt (Hoenile. 
transl.. 189.3-7, 8.3, 108, etc. ; Dunc.in, /lyc.s and Dijunii in .is.siini, IsilO. 47 -8 : 
Sen. Thesis on S. Anaeardtum. 1902; Duo. .1/u/. Med. H>nd.. 19U0. 141-2: 
Achart, Qiiinze Cents Plantes dans I'Inde. 190.3. 380-7.) 
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SESAMUM INDICUM, !>( . : FI. Br. Ind.. iv.. 387 : HeuzA D.E.P., 
Les PI. Indust., 1893, ii., 142-50; Seinler. Trap. Agrik.. 1900. ii., 472-84 ; ’ 

AViesiier. Die Rnhst. des Pfianzenr.. lfX)3. ii., 71)8^78 : Pedaline.e. (lingeli v gegame. 
(or Giiigeli) or Se.same Oil. til. lir. tal. krishna- or kala-tel. rasi. .siiinsum 
or sitn-snri. kliasa. tilmin. inithd-tel. bhungnru. kunjnd. kala katini (black;. 
furbin (red), nallenng (oil), nuveulu. achchellu. hmin, etc. Au annual 
plant cultivated throughout the tropical regioms of the .globe for the oil 
obtained from its seed. In India, however, it might be more correctlv 
described as a crop of the warm temperate or sub-tropical tract.s. beitu' 
grown as an autumn or even winter crop in the warmer parts, and as ;i 
summer one in the colder. 

History. — Botanical evidence alone might lead to the .Mippo.sition that rlu- History, 
of sub-tropical agriculture was originally a native of Afru iu iti whi<'h 
continent there are some eight or nine tnily wild form'4. and where tfie pn^t^ent 
species is known to have been cultivated from remote times. De CaruioUe is of 
opinion that the plant was introduceii into India from the JSunda Isi at a period ■> ir, u. 
prior to the Aryan invasion. “ Rumphiiis.*’ he says. “ gives three uames for 
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the sesame in thfee islands, very different one from the other and from the 
Sanskrit word, which supports the theory of a more ancient existence m the 
Archipelago than on the continent of India/’ He also adduces the fact that a 
plant found wild on the moimtaii^ of Java was determined to be s. indieum. If 
this were so, howe\ er, we might expect to tiiseoAer some trace of the Sunda name 
in the languages of India, Instead we tind a singular uniformity throughout the 
most diversified tongues in the names for the plant, its seed, and oil, which are 
clearly of immixed Sanskrit origin. Moreo\'cr, the name enters into the early 
primitive conceptions of domestic life and religious ceremonial, and even assumes 
a generic from a specific significance, becoming “ oil ” (taila) in more recent times 
on tlie discovery of other oil-yielding plants. Sesamuin is frequently mentioned 
by the Greek and Latin authors- Indeed some of the Indian names given to it 
come from Arabic or Persian ; few or none belong to the aboriginal languages of 
India. In this connection may be mentioned the names gingeli, gergelim, and 
jlnjiU or jinialiy which Dr. Rice derives from the Arabic chul-chulan, and Yule 
and Bumeli fmm the Arabic al jiiljuldn. There is. moreover, no reason to doubt 
that the tiia of the Sanskrit authors is the til of India to-day (Dutt, Mat. Med. 
Hind., 216-7). 

Though sesarnum has not hitherto been recorded as found wild in any of the 
warmer tracts of Central Asia, it is cultivated everywhere in the Himalaya, in 
Afghanistan, Persia, Arabia and Egypt. There would, therefore, seem little 
evidence opposed to the statement that, if not originally native of the warm 
temperate tracts of India, it was probably brought to India before it foimd its 
way to Egjqit and Europe. But it is certainly very remarkable that few, if any, 
of the early European travellers in India, such as Garcia de Orta, Linsclioten, 
etc., etc., make mention of this plant or of its oil. In the Ain^i-Akhari (1590) 
frequent reference is, however, made to both tlie black and the white-seeded 
forms, so that there is abundant evidence of its liaving been an important crop 
in India for at least the past .306 years. [Cf. Panins Algineta (Adams, tra^l), 
1S4T, lii.. 331 : Varthema, Trarcls (ed. Hakl. Soc.). 86-7 ; Camerarius, 

Med. *t Phil.. loHS. 156, t. xliv. ; Prosper Alpinus, De PI. AUgypti^ 1592, 38-9; 
blunting. Phi/t. Curiosa. 1660-1702. 46, t. 236 : 5Iilburn, Or. Comm., 1813, i., iL - 
Heyne. Tra'ts on India, 1814, 2U<> : Taleef Shereef (Playfair, transl.), 1833, 
o6-6o : Buchanan-Haniilton, ‘Stat. Arc. Dinri)., 1833, 174, 184 ; Hohson^Johson 
fed. Cri^oke), 1603, 373-4; Joret, Lis PL dans LAntig., etc., 1904, ii., 269-'<0, 
33S ; Hanausek. Micro. Tech. Prod. (Wmton and Barber, transl.}, 1907, 380-4.] 

cultivation . — Sesame is grown as a pure crop all over Iiidia, 
and in certain localities, such as the United Provinces, also as a mixed 
crop. According to the Agricultural Statistics, the area in British Iiima 
under the crop in 1904-5 was 4,023,847 acres. An estimated area for 
the same year, excluding Burma but including the Native States oi 
Bombay and Sind, was stated at 4,178.700 acres for the pure crop with 
a >deld of 300,400 tons ; 600,000 acres for the mixed crop with a Weld o 

35.000 tons, the latter being in the United Provinces. In that }ear 
also the area in the Native States (as officially returned, but exciumng 
Hyderabad. Kathiawar and Baroda) is stated to have been 487, ' 
acres. In Noel-Pa ton’s Final Memorandum on the sesamum 
1905-6 mention is made of the area in Hyderabad having been 780,^ 
acres in 1904-5 and 431.200 acres in 1905-6. For the ten years ending 
1905-6 the annual average area in British India, including Burma, 

3.904.000 acres, of which Burma had 930,000 acres; the Central lO 

vinces, 832.000 acres ; Madras. 737,000 acres ; and Bombay 'Vitn > » 
Native States of Kathiawar and Baroda, 633, CKX) acres. For the years 
1905-7 the estimated area and yield (excluding Burma) were; 190^ ’ 
3.914.200 acres (pure) yielding 344,800 tons, and 700,000 acres , 
yielding 45,000 tons ; 1906-7, 3,844,100 acres (pure) yielding 441,100 tons, 
and 775,100 acres (mixed) yielding 90,000 tons. a f na 

There are two crops, a mhi and a kharif, and various cultivated 
of the plant, some specially suitable for growing in the khanf seas 
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others as early rahi crops. Two, at least, of these are easily recof>nisecl — 
one with white seeds (sajed til), the other with black (kala til). The latter 
is much the more common form and is reputed to vield a superior oil. 

The rahi crop is most e.xtensively grown on black or medium black 
cotton soil in alternation with cotton or judr. If sown in September it is 
ready in January. The kharif crop is usually sown with other crops, such 
as judr, bd]ra and cotton, but is sown by itself in some localities. It ripens 
in October or November. A good average crop from black soil is said to yum 
tdeld about 450 lb. of seed per acre (Imp. Gaz.. lt«'b. ni.. 38A1). 

Bengal, including Eastern Bengal. — The estimated area and yield Bengal, 
in 1904-5 were 493,700 acres and 59.000 tons. Tim actual area, however. 
was 414,200 acres. The largest areas (indicated bv the returns for liMl4-.")) 
ordinarily are : — Maimensingh, 74,300 : Palma. 39,(k.Hl acres ; Angnl. insmc-ta. 
34,500 acres; Midnapur, 29,100 acres : Hazaribauh. 27.700 acres ; Backer- 
ganj, 25.000 acres ; Jessore, 22, -500 acres : Xoakhali, 13,(100 acres ; 

Tippera, 13,200 acres : Bogra, 13,000 acres, etc. The .supplementary 
Final Memorandum for 1906-7 e.stiniates the area tor 1906-7 at 292,10(1 
acres with a yield of 39,600 tons in Bengal, and at 221.800 acres with a 
cield of 25,400 tons in Eastern Bengal. 

According to Roy, the best soil is an alluvial loam, high and well 
drained. The black variety is taken after dus pad-ly. the white after dus 
or aman paddy. In Dacca onlv white td is grovcn. The land i.s ploughed 
and harrowed in February and April and the seedi then sown " 6 seers sejion^. 
per acre.” The crop is harvested in Mav-Juue. and the average yield is Hin-est. 
about ■■ 15 maunds per acre.” In Orissa, the land is prepared and the 
seed sown for white td. in June-July. and the crop harvested in November- 
Deceinber ; for black td, the seed is sown in .Septeinbcr-October and the 
crop harvested from January to JIarch. \Cf. Basu. A/jri. Lnhardaijn, 

1890, pt. 2, 35 : Baiierjei, Arjri. Cuttack. 1893. 89-90 ; Mukorji. Handbook 
Ind. Ajri., 1901, 274-5 ; Roy, Crops of Bem/al. 19(1(1. 82-3.] 

Assam. — The area in Assam proper in 1904-5 was 8.376 acre.s and the Assam, 
chief localities Sylhet, Nowgong and Kainrup. There are reported to be 
three different crops, viz. the crop sown in INbruarv-March in Sylhet. crope. 
the August-October crop of the Brahmaputra valley, and the Mav-June Stusons. 
crop of Manipur and Nowgong. According to F. Heiiniker (Assam 
Crop Exper.. 19(J0-1. app.) the averaue oiirtiir’. in 19(«1-1 was found to ojuurn. 
be 283 lb. per acre. [Cf. Allen, Assam Dmt. Gaz.. 1905. ii.. 12(1-1.] 

United Provinces. — As already indicated, sesaniuiu is largely grown XJ. Prov- 
as a mixed crop in these provinces. The total area of the pure crop in Areas. 

1904-5 was 304.097 acres, and the outturn (estimated! 13,90*) tons ; of the 
mixed crop (estimated) 600,(XX1 acres, and the outturn (estimated) 35,0*10 
tons. The principal districts (according to the returns for 1904-5). where 
the crop is grown alone, are : — Agra : Haiuirpur. 115.119 acres ; Jhansi. 

105.404 acres ; Banda. 35,164 acres ; Mirzapur. 17.663 acres, etc. The 
supplementary Final Memorandum on the crop for 1906-7 estimates the 
area under the pure crop at 309.200 acres with a vield of 36.200 tons, 
and under the mixed crop at 775.0(10 acres with a vield of 9*1,0*H) tuns. It 
is a kharif crop, sown at the commencement of the mon.suoi. and harvested 
in October and November. The method of cultivation is \-ery rough. 

■■ The seed is .sown broadcast after two or three hurried ploughinus, and 
ploughed in. When gromi with millet or cotton, it iraiiis the benefit of 
the care which these crop.s receive. It is in this case either sown broadcast, BroaJeaet. 
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the seed being inixeti with that of the principal crop before sowing, or it is 
disposed in parallel lines running across the field or along its margins. 
When mixed with other crops the amount of seed sown to the acre varies, 
of course, with the inclination of each individual cultivator. When grown 
alone, from 8 to 12 seers of seed are used.” 

" Under the circumstances of its cultivation it is obivouslv impossible 
to frame any reliable estimate of its outturn per acre, which varies very 
greatly with the amount of seed sown. From 25 seers to ]| maunds are 
commonly gathered when it is sown with judr or cotton. When grown 
alone from 4 to 6 maunds is the average return to the acre.” \Cf. Dutbie 
and Fuller. Field and Garden Crops, ii.. 35-7 and t. xlii.] 

Central Provinces and Berar . — The estimated areas in 1904-5 in 
the Central Provinces and Berar were 779,600 acres and 111.500 acres, 
while the estimated vields^were 58,900 tons and 10. ICKJ tons respectively. 
The actual areas were 858.664 acres in the Central Provinces and 111,718 
acres in Berar. In the Central Provinces the chief districts were : — Sam- 
balpur, 103,401 acres; Ximar. 98,785 acres; Rajpur. 98.680 acres; 
Hoshangabad. 78.487 acres ; Jabbalpur, 68.992 acres ; Chanda, 59,800 
acres, etc. ; in Berar ; — Wun, 67.307 acre.s. The supplementary final 
Memorandum for 1906-7 estimates the area at 783, 9(X) acres and the yield 
at 69,600 tons. 

Fuller {Sote on Outturn of Land under ('raps in C. Prov.. 1894. 21-1) 
says it can be orowu on almost the poorest laml in cultivation, but is 
also a protitablo crop on good soils, and is commonly .sown on newlt 
broken laud.-, durinii the first two vears of the reclamation. It requires 
a light monsoon rainfall and in this respect resemble.s cotton, the til am! 
cotton harve.sts generally agreeing in character. Though classed as a 
monsoon crop, td is largelv grown during the cold weather in the southern 
and eastern districts, good land in this ca.se being devoted to it and a larger 
outturn gathered than is usually yielded by monsoon td." MTth regard 
to outturn, he states that "the present standards are l-oO lb, per acre 
for the three northern districts, 2-50 lb, for Wanlha and Nagpur, and 
20d lb. for all other-s. They rather overstate the produce, save in the 
case of the Xerbudda and Nagpur districts, where thev are decidedl' 
too loyv.” [67. Pent. Land /?'’<• Prltl. Xni/pur. 1899. 63 ; Hoshangabaa. 
1905, 1-' 

Panjab and iSorth-iVest Frontier. — The estimated area ami yueut 
ill the Panjab for 1904-5 are given as 158.000 acres and 16.000 tons, pi'’ 
actual area sub.sequentlv returned for that ymar in the Panjab was 113, -W 
acres, and in the Xorth-AVe.st Frontier Province 4.901 acres were returned 
as under the crop. The largest areas in the Panjab (in 1904-5) ordinarily 
occur ill Gurdaspiir. 30.479 acres ; Multan, 13,295 acre.s ; Kangra. 
acres: Amritsar. 5,709 acres ; Gurgaon. 5,242 acres : Hoshiarpur. 5,*^ 
acre.s. etc. The supplementary' Final Memorandum for 1906-7 estimates 
the area in the Panjab at 94,400 acres yvith a yield of 8,600 tons, 
ootturn. In ilae Gazetteer tor Multan (1901-2, 217) it is stated that "the outtmn 

is from 3 to 34 maunds per acre, and the produce fetches the zaniin ar 
some 10 seers to the rupee, or Rs. 4 per niaund. The crop 
return.s and co.sts les.s to cultivate than most, as it can do with a light soi^ 
and moderate moisture, can be sown late, ami requires very little loo Ui- 
after. The sowings take place in .lulv, and the crop is cut in Novein er 
Lawrence {Vallep of Kashmir. 340j say's it is a very common crop, »o 
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in April, anil ripeii.s shortly after rice. It is a delicate crop, iiijun-il h\- 
cold winds. 

Bombay and Sind . — Estimated areas, inckidinu the Xativc States, Bombay, 
were given in 1904-5 a.s 793.900 acres in tlie Presidencv and S3. 70b acres 
in Sind, with yields of 52,700 tons and S.liOO tons respectively. The .irea 
actually surveyed in the British districts alone was 302.fi00 acres ii 
Bombay and 79,772 in Sind. In Boinbav (1904-5) the laruest area- 
were Khandesh. 80.812 acres ; Xasik, -54,989 acres ; Ranch .Mahals. tr,.7t)^ 
acres; Ahmadabad, .33, .524 acres; Kaira. 18,()81 acre.s ; .Vhmadnagai . 

16.731 acres; Dharwar, 16,446 acres, etc. In Sind — Upper Sind Frontier. Sind. 

46,894 acres, etc. Although no returns are available tor the year named, 
the crop is known to be very important in Kathiawar. Baroda and other 
Xative States. The supplementarv Final Mf'uairniiihnn lor 1906 7 
estimates the area and tdeld in Bombav (including its Xative States, 
at 1,020.400 acres and 182,400 toil', and in Siinl (with its Xative 
States) at 62.100 acres and 4.700 tons. The metluxl of cultivation is 
fully described by Mollison ; '' The lharij crop reipiires." he .'av'. ■' a i ...i .. 
totally different soil to that found most suitable tor the rain crop. hK 
as a rain-crop, likes a sandy soil or light .Miil. whereas the crop which w 
sown in Augu.st-September. or later, grows best on black soil or on .such ' r-. 

soils as are retentive of moisture.” 

The Kaira cultivation, he further says, is tyjiical for the khirij crop. Ir 
is sown subordinate to hd^m on sandy loam soil.s. Other .'ubordinate i roji- 
are the u.sual pulses and fibre-plants. ” The td seed rate is lb, or Ic" 
per acre."’ If sown as earlv as possil.ile in the kharif season, harvest should 
commence in September-Uctober. A good outturn as a subordinate crop 
he e.stimates at ■'80 to 12o lb. pi r acre.” .As a rnhi crop ir is grown 
extensively alone on black or medium black soil. The rotation crops a;- 
cottonaiiclyc/r. The field is repeatedlv ploughed and harrowed during .ruiL.- 
July and .iugust. If sown in September, the < ro'p is ready in January. 

M’ith regard to outturn, he estimates that a good i ro;) in Khandesh ' 
yields from 320 to 360 lb. per acre, and the seed is worth 15 to Ik lb. pei 
rupee. Prom a seed-rate of 1 lb. per acre, a crop ex]>eriment at Surat n. 

189.5-6 gave an outturn of 372 lb. per acre, worth Rs. go -1.3-.3. The eo.i 
of cultivation is rated at Rs. lO-6-o per acre. ft'/. Mollison, Ti lihnnk ]„<l. 

.djn.. iii.. 90-4; Crop Exper. Ilnpl. Bniiihii'i /'res. | 

Madras and Mysore . — The estimated 'area and outturn were fi74.2(K) Madras, 
ai res and 55.100 tons, but the actual area in Madra.s during 19<f4-5 was 
7..)5,47.5 acres. In Mysore the area was 9< 1.623 acres. The chief districts ni.rri.t- 
ot Madras in 1904—5 were (Jodavari. 83.939 acres ; Vizagapatam, 83.337 
aires; South Arcot, 68.218 acres ; Tinnevellv. 56,9.38 acres ; Xorth .An-ot, 

56,873 acres ; Salem, -5-5,429 acres ; Coimbatore. 47,334 acres, ete. The 
supplementarv Final Memorandum for 1906-7 estimates the area and vield 
in Madras at -585.-500 acres and 48.0(')0 tons. In Godavari, it is srateil that 
mixed or sandv soil suits the plant best. The land is prepared abnur the 
month of April and the seed sown in Mav or .June. The i rop is ripe about - i-.. 
three months after sowing. In Xorth Arcot it is .said t.) be an early erop, 
being sown, if the rains are sufficient, in April or .Mav, aiel reaped tour i- 
months later. It is sometimes irrig.ited. and i' then sown a' e.irlv a' 

January or Februarv. [C/. Co.x. Man. A'. .Irrnl. bK9.5, i.. 271 -2 ; Rii e. 

Mi/snre Gaz.. 1897. i., 122 ; Francis. South Areal. 19o6, i,. 114. 122. j 

Burma. — The area in 1904—5 was 976. .361 acres in Upper Burma ; Burma. 
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60.317 acres in Lower Burma. The largest areas were as follows : — Mvino- 
yan, 241,3.5.5 acres: Magwe, 185,386 acres; Lower Chind-win, 128,398 
acres : Sagaing, 127,634 acres ; Meiktila, 94,954 acres : Minbu, 77,176 
acres, etc. The following facts regarding Myingyan (Carey, Settl. Rep. 
Operat.. 1901, 34), where the largest area is ordinarily grown, may prove 
iiistructic'e. " Early sesamnm i.s sown in May and June and is reaped 
in July and August. Late sesamum is sown in October and November 
and is reaped in Januarv and February. The early sesamum seeds are 
the thndunhyu (white). hoUautuf (red), sJian Jinan (large seed), and the 
late sesamum varieties are the Jinawji-net (black) and hnangyi-phu (white). 
The same quantity of seed is sown for both crops. The late crop is the 
safer, but the early crop gives the larger yield. Invariably 2| pyis ol 
seed are sown to the acre, and, whereas the early crops yield from two to 
twelve baskets (both extreme figures), the best late crops seldom exceed 
six baskets. A basket of seed gives .5 viss of oil, the value of which varies 
from Es. 3 to Es. 5 per viss. but Es. 3-4-0 is the average normal sale 
value.’" ICj. Settl. Operat. Repls. for Parlett, Sagaing, etc.; Max and 
Bertha Ferrars. Burma, 1900, 51, 149.] 

.MASUFACTURE A.\D VSES of the oil . — As indicated, there are at least 
two easily recognised forms, one with wliite. the other with black seeds. The 
latter is the most abundimt and yields the best oil. It is extracted by expres- 
sion in mills. b,\- the same process as that for mustard-oil. Is clear and limpid, 
varying in colour from p.de yellow to dark amber. Has no smell and not liable 
to become rancid. Adulteration with ground-nut oil is frequent. In India it 
is largely used for culinary purposes, in anointing the body, in soap inanufaeture. 
and as a lamp-' il. It i.s also freciiiently employed as an adulterant of ghi (see 
[ip. 479. 4S1). In Engl.ind it is cliictly used in making soap. In many of its 
properties it resembles olive-oil. and is accordingly similarly utilised. ^ The oilfrom 
the black \anety is generally stated to be more suitable for medicinal purpo^ 
than the wince. It is also extensively employed in the manufacture of Indiro 
perfumes, and for this purpose the perfume is frequently extracted by the seeds 
direct— layers of the seeds being pieced between layers of flowers, etc. (see 
p. 820). The white-seeded form is largely eaten as an article of food, more 
especially in certain sweetmeats. The oil-cake, left after expression of the oil, 
IS in demand all over India as a cattle food, and in times of drought and scarcity 
is even eaten as food by the poorer classes. As a manure the cake is of less ymue 
than castor and other oil-cakes. In Madras tanghedi bark (see p. 290) is said to 
be added to the seeds before being pressed for oil. [Cf. Pharmacog. -f™" H;' 
2&-33 : Agri. Ledq.. 1893. 1893-7, 1901, 1903-4 ; Basu, Agri. Lohardaga, ISW, 
pt. 1. 131; Banerjei, Agri. Cuttack, 1893, 197; Blount and Blo.xam, Chem. for 
Engiii. and ilanuf., 1900, ii.. 233,; Merck. Digest., 1900, Xo. 7; Ludwig Hesse, 
Physiol'Hi. and Therap. Import, of lodipin in Phann.-Centralhalle. 1900, Ao. ■ 
Tliorpc. Dfct. Appl. Chem., 1900, iii., .377-8 ; Leach, Food Inspect, and , na ■, 
190.7, 420 : leather. Mem. Dept. Aqti. Ind.. 1907, i. (Chem. ser.), iNo. 2.] 
TRADE.— Internal, — The returns of til seed carried by rail 
1902-3. 4.590.935 cwt. : in 190.3-4. 4,675,014 cwt. ; in 1904-5, 3,627,307 
ewt. ; in 1905-6. 2.9.56,419 cwt.: and in 1906-7. 4,326.824 cwt. 1 ^ 
chief importing centre is Bombay port, which in 1906-7 drained its suppuM 
chiefly from the Central Provinces. Eajputana, Nizam s Territory aw 
Bombay Presidency, viz. 2,7.38,978 cwt. Calcutta follows next wit a 
total of 453.979 cwt.. received from the Central Provinces and Benga • 
then come the Madras ports with .384.156 ewt., derived from the hiizain 
Territory and Madras. The traffic of Burma is not given in the 
of railborne Trade, but it is doubtless mainly toward Eangoon an 
other chief towns of the province. i i. 

The total exports by coast of se.samum seed in 1905-6 
479.169 cwt., valued at Es. 37,69,577. and during the period 1 
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averasied about lOO.tHJd cwt. The chief exportin'^ centres, coastwise', are 
Madras anil Bombay, anil the cliiel iniportinir provini-e is Burma. It is 
thus very siuniticant that Burma, tliouyh it is the largest .sinyle producing 
area, drains an annual .sujiply from India. 

Foreign Exports. — In the foreign trade statistics the figures are 
returned under two headiiigs — (1) (.hi and (2) Seeds. The iiuantities of 
Sesamum Oil exported during the vears 11KI2-7 were as follows ; — In 
1902-3, 212,728 gallons, valued at Rs. 3,33.489 ; in 1903-4, 28,7.711 
gallons, valued at Rs. 4,24,403 ; in 1904-7. .747,456 gallons, valued at 
Rs. 7,22,158 ; in 190,5-6. 308.310 gallons, valued at Rs. 4,44.293 ; and in 
1906-7. 165,877 gallons, valued at Rs. 2,79.644, Almost the whole 
quantity goes from Bombay, and the chief markets in recent vears have 
been Mauritius, Arabia, Aden. Ceylon. 

During the period 1900-7 the export.s of Seed were : — In 1900-1. 
1,844,194 cwt., valued at Rs, 1,55,.58.575 ; in 1901-2. 2.117.149 cwt., 
valued at Rs. 2,14.39.368 ; in 1902-3. 3.732.68-5 cwt., valued at Rs. 
2,90,93,614 ; in 1903-4, 3.512.650 cwt.. valued at Rs. 2.42,89.443 ; in 
1904-5, 2,516,757 cwt.. valued at Rs. 1.73.71.691 ; in 190,5-6, 1.685.208 
cwt., valued at Rs. 1,46,93.032 ; and in 1906-7. 2.740.815 cwt., valued 
at Rs. 2,0.3.79.919. It will thus be seen that a considerable liuctuation 
has taken place. Commenting on this subject. Xoel-Paton (/’cr. Tradr 
Ind., 1905-6, 43) observes : " The shortage in rape-seed led to an 
acute inteiTial demand for sesamum and occa'ioned great einb.arrassment 
to shippers ; and, since in this case also the favourable nature of the 
crop prospects had led to depletion of available stocks, the e.xports, which 
declined by 28 per cent, in 1904-5. underwent a further contraction of 
33 per cent., making a total of 52 per cent, in the two years. The average 
value rose by 26-3 per cent.” The condition mentioned wa.s, however, 
entirely changed by the recovery of the foreign traiisactions in the year 
following. Bombay ex2)orts almost the entire quantity consigned from 
India (in 1906-7 its share came to 2,366,144 cwt.), ainl the chief markets 
were; — France. 1. 060, -589 cwt. ; Belgium, 862.117 cwt.; (.iermany, 311, 353 
civt. ; Austria-Hungary, 191.795 cwt. ; Italy, 158.316 cwt. ; Egypt. 11(1,515 
cwt. ; and by way of contrast it mav be added that the United Kingdom 
took only 3 cwt., valued at Rs. 24. But. as alreadv observed, while ^lurma 
IS the largest single producing province, it exports jiraetieally no sesamum 
seed. The production must be locally consumed, and hence to Burma this 
IS relatively a much more important product than it is to the people 
of India. In Burma this oil doubtless plays very largely the part of <jki 
in India. 

The import.s of sesamum oil and seed are small and unimportant, 
amounting, in 1906-7, to 384 gallons of oil and to 14,549 cwt. of .seed, 
chiefly derived from the Straits Settlements and Ceylon, and con.signed to 
Burma. 

According to a recent volume of Prices and II ojre.s' m India, the 
W’holesale price of sesamum .seed in Calcutta m .January of 19(J6 was 
Rs. 5-10-6 per maund of 82'286 lb. 

SESBANIA ACULEATA, Pers. ; FI. Br. Ind.. ii., 114 : Brain, 
Beng. Plants, 1903. i., 402-4 ; Legumixos-I. The jaganti, brihat-vhakraiued, 
dhanicha, dhunrhi, gadoreji. rnn-sheurd. hhuiamh. erra jitwja. vmeh, 
etc. A suSrutico.se annual met with often in a cultivated state on low- 
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THE ITALIAN MILLET 

r 

Ipng land on the plains of India, from the W'estern Himalaya to Ceylon 
and Siam. 

The steiiis of this plant have long been employed locally in various parts of 
India to yield a strong and useful fibre, which is used as a substitute for 
hemp. It i.s considered to be very durable mider water, and is much ^teemed 
by ti&hermen for making drag-ropes for nets. It is so'wn after the first showers 
of April or May. and the crop is ready to cut in September or October. The 
expense of cultivation is about Rs. 9 per acre. The method of preparing the 
fibre IS similar to thatforaaw (Ct-itiaUtriit junoea The stems are also commonly 
empl<)yed as stakes for pan i Piper Retie p crardens. Recent experiments at Sibpur 
and elsewhere have shown that it makes a good green manure. \Cf. Banerjei, 
Afjri. Cuttack, 1893. 88 ; Dodge, Useful Fibre Plants of the World, 1897, 2^; 
Exper. Farm Hept., Sibpur, 1897— 8. 10 ; Rents. Dept. Land Rec. and Agri., Bengal; 
Adrnin. Rept. Bengal, 1901-2, 20: Dept. Agri. Mad. Bull., 1905, iii., No. 52.] 
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SETARIA ITALICA, iteanr. : FI. Br. Ind., vii., 78; Rheede, 
Hort. MaL. xii.. t. 79 ; Duthie, Fodd. ih’ass. X. Ind.. 15 ; Duthie and 
Fuller. Field and Garden IVo/w. 5, t. xxv. ; Panicum itahcum, Linn.. 
Roxh.. FI. Ind.. i.. 502 ; Gramixe.e. The Italian Millet, Jcangu, kdngni, 
rala. kiranj, kora. koni. kaon. kdkun. china, chena. shall, shol, tdngun, kher, 
gal, fermai, naoni. sat. etc. 

Cultivation . — This millet is exten^-ively grown in India both on the plains and 
the hills up tn 0.000 feet, and i» dir^rnbuted to most warm temperate and tropical 
cotintnes. It is interesting, for exainph*. that the discoveries made at Ancient 
Klntan, by recent explorers. >.h<>w that it was cultivated m Eastern TurkestM 
during at ica.st the 3rd century ot 4»ur era. Stein, for example, calls it tangh,^c 
mention's specimenf^ of the gram toiind at Niya and aNo at Kara-dong which had 
been identified ,it Kew. It is perhap'^ .somewlmt significant, how'ever, that no reiw- 
ence should be made to it in Th^' Bon er Alanuso i pts. discovered at Kucha, seeing 
that two (;tlier millets are mentemed. viz. Pauimut i t uH.fwaiii (var. B*^*****^' 
eeuttt. see p. 843) and ptett**i$te eoeaettutr. The Italian Millet has often been 
claimed as an Indian wild pbiiit, but the majority of writers now regard it Man 
exotic though cultivated from am-ient tunes. It has, in fact, been gro^ fro® 
time immemorial in Asia, and har5 been re<-ogniseil in the deposits 
Lake dwellings. De Candolle thinks that the species existed thousands of ye 
ago in China, Japan, and the Indian Archipelago. The kangm of modem wn ^ 
undoubtedly denotes this grass, and it is cultivated here and there all 
and even in Burma and the Shan and Kaclim hills. It delights, says 
in an elevated light dry soil, and two crops may be sown on the same nelQf 
separate sowings being made, and harvested in September and January. ^ 
is growTi as a khar'if crop mostly, and there are two well-marked 
straw yellow, the other reddisli yellow. Sen (speaking of Dacca) says it^ . 
sensitive to stagnant water. If rain-water stands on the field for twen y 
hours the crop may be lost. Roy telle us that in Orissa it is generally 
the hill tribes and confined to the jungle-lands, itollison [Textbook Ind. 
iii., 09) says that this millet is cultivated all over India, but in no par 
cultivation ^■ery important. "In Bombay Presidency tlie crop 
becoming more popular ami the ,irea has considerably increased. i ® 
area for the Presidency exceeds 290.000 ncre.s annually." It is a ,*1^!, 
plant and a suitable crop to grow after a period of famine or scarcity. ^ ^ ^ 

then adds that a Dharwar crop tested in 18tU yielded the following res 
Seed-rate 04 lb. ; gram 843 lb. and straw 2.031 lb. an acre. ownM 

Diseases. Madras the crop it, frequently attacked by a fungus, ' ^ 
seieroMpttva gratiiiuieoUi. some account of which IS given by Barber in a p 
on the diseases of sai-ghttw m iladras [Dept. Agri. Mad. Bull , 1904, u-- ^ 
and by Butler [Mem. Dept. Agri. Ind., 1907, ii.. II; also Maxwell-Lefroj . 

•^^■*1 — 13). -p 

Uses. — The gram i-, much esteemed a.-' an article of human Food g !» 

of the country, and is eaten in the form rakes or of porridge. 'thiaJk 

specially valued as a fioiir to be u.sefl in making pastry, and w’hen boilea ^ ^ 
it constitute.s a light and pleasant meal for invalids. It is also much ihe 

food for cage-birds and for poultry, and added to beer it is said to 
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beverage mure intoxicating (see p. Cliurch given the nutrient r.itiu an I : 7-4 

and the nutrient value an 91. As Fodder, the straw is not reckoned verv nourish- 
ing and is often only used as bedding or for tliatching houses. [( 7. Sen, firpt A(jri. 
Stat. Dacca, 1889, 3" : Banerjei, Agri. Cuttack, 1893, 70-7 : Roy, Crops of Bengal, 
1906, 00: Lawrence, Vallegof Kashmir, 189.), 337. Mgsttre Cai , IS97, i., 1 10-7. J 


SHELLS. — Three groups of shells aiv of iiidiistruil value iti India : 
— (a) Cowries or shells used as money : (^) ('omdi and other shells used for 
artistic and industrial purposes ; (c) Shells, freshwater and marine, utilised 
as sources of lime ; an<l (d) Ornamental Corals. 

COWRY — kauri, kavadi, kaparda — the small white sli*41 ot 
tnotiefa. From time immemorial this has been employed in the eurrem v i»f 
Southern Asia, more especially in China. The use ls .lihuled to by Mas'udi 
(943 A.D.), by Marco Polo, and by many »>ther writers, more t-p.pecially ot tlie 
Maldives, South India and Bengal. In Jndia they are rapidly disappearing, 
though in the rural parts of the country they are still emphtyed as money. Tlieir 
value appears to be t),144 to the rupee. But in addition they are largely employetl 
as articles of adornment for horses, cattle, etc. The imports m 1901-2 came to 
17,a68 cwt., valued at Rs. 56,892 ; and five years later (190.)-6) 21,405 cwt., 
valued at Rs. 81,7 Hi : and 1906-7. IS.(i38 cwt., valued at Rs. 68.S45. The bulk of 
these foreign supplies came from East Africa ami were imported into Bombay 
mainly, then Calcutta, Karachi, and last ot all Madras. A <*onsiderable hn al 
supply is also obtained from the Laccadive and Ma!di\e Islands. [Cf. Watt, 
Jnd. Ari at Delhi, 1903, 206,] 

CONCH OR CHANK, MOTHER-OF-PEARL, erC.— Thom.is, Pearl and 
Chank Fisheries, 1884: Thurston. Mad. Bull., I8!t4. Xo. ]. The sai-red ('hank, 
conch or sanhha {Tachiaetla t-apn), IS procured by divers in thp (.riilf of Manar, 
opposite Jaffnapatam in Ceylon, and off the coast ot Trawuieore. TutKonn, et<‘. 
Formerly the traffic in these shells was a State monopoly, to-day tlie Ceyhjii 
fisheries are regulated by an Ordmam-e And s(; tar as Imba i» ooncernod. .i 
notiffcatioii IS sirnplv given when tiie salo> will oC' ur .it Tutn-onn. A-* much as a 
lakh and a half of rupees’ worth is otten di-^posed of at one time But so long 
ago as the 16th century Garcia de Orta spoke oi the trade with Bengal in these 
shells having declined, and Boc-arro m the i7th century made ■‘jieoial menti«!n of 
the manufacture of bracelets from them. right-lumded ch.mk {tli.it i" to say, 
one with the spiral opening to the right) is much prized by the Hindus to l>e u-ed 
at their temples, and being exceedingly rare (.ftem fetches a high price. Bracelet.-., 
armlets, cliarms, etc., are ma<le of tjhe (ordinary * onch Aiell, and thc.-o have been 
used in India from time imniemonal. i'uch bracelets being known as sankha<. and 
the workers as sankknris. It is Sornewliat curiou> that the < hief centre-, of tliin 
trade are all remote from the lo<-ahties of produ<-tion — namel\ Dut ca. Patna, 
Dinajpur, Rangpur, Burdwan, Hala<ore, BankuiM. Svlliet, et-- "MaiA >•! tlie 
smaller and more ornate shells are s[*eri.ili\ eulUs-red .iml u-o i tur {>er>onal 
adornment, or are worked up in fam y good-- 

Mother-of- Peart is proi'ured at both the pearl and the <-!iunk tisheries. The 
shells are largely exported from Tuticoriii. and iH^-d up m inlaying butli wood 
and stone at Kota, Bhera and Agra (see p. 5.5S). 

SHELLS. CORAL, ETC., used as sonn e-, of Lime (^-ee p, 712). 

COR.AL — murjdn, munga, sa7\(ji-mnrjdn. gulli. pdvdlam, pagadan. etc., le 
mainly of interest to India in the form of coral-reefs — moiern or ancient — and 
hence as sources oi lime. Very little can be learned regarding indigent »us orna- 
mental corals. Ma.son, wTiting of the coast of Burma, mention.- an elegant spe-. ies 
of Artinia and of ygenurtria found m Amherst and Mergui. He a!-o rcfei s to a 
scarlet coral < omposed of t-ylindrii* tube> united tt.gether (T»f fct7#«ra r*irr«<i><f). 
a star-c(>ral and tree-coral as plentiful on the coa-'t of Tavoy. Hi,i»k e.ufjl 
(.InfipnfiiaWa) is also met with, of which Wads are made and tr.ided m from the 
Mergui Archipelago. Speaking of Tena-.,->eriru. Ma-on alhule-. to a trco-rmal t\\(> 
feet lf>ng btung of a deep scarlet often sold imder the name of " Bed i 'or<iL'’ 

There are no properly constituted coral fisheries in India or Burma, and it 
<-annf»t accordingly be said that we po-^t-o^n the inforinati<*n to decitle whether or 
not any of the Indian species are of industrial value. The Indian trade in 
ornamental eoral acc<)rdingly centres around the imported which, being 

foreign products, need not be dealt with in this w'lwk further than to loention the 
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extent of the tretfic. In 1868-9 India imported coral to the value of £93,126, 
For the past five years the traffic has marked a decline in quantity but a rise in 
relative price. In 1902-3 India received 283.580 lb., valued at Rs. o, 47.258 
(£36,484) : and in 1906-7, 98,172 lb., valued at Rs. 3.27.773 (£21,852). The 
traffic is almost entirely from Italy and to Bengal. 

SHOREA ROBUSTA, (Uievtn. ; I\. Br. Ind., i., 306; Ini. Slot. 
Atlas, 189.5, 29-.30 and Map ; Gamble, Man. Ind. Timhs., 77^1 ; Train, 
Benq. Plants, 1903, i., 254 ; Duthie, FI. Upper Gang. Plain, 1903, 75-6; 
Brandis. Ind. Trees. 1906, 69 ; Diptep.ocakpe.e. The Sal tree, sal, sdkhu, 
.sarjum, sakica. teturl, Mnddr, gugal. kahbu, enkhyen, etc. A large gre- 
garious tree, of which Gamble says : “ The sal tree occupies two principal 
regions in India. The first is a belt at the foot of the Himalaya and running 
into its valleys and up its lower hills to .3,000 or 4,000 feet, and exception- 
ally, as for instance at Lansdowne, to a still higher altitude.” “ The 
second is the Central Indian belt, and the sal country begins on the Ganges 
near Rajmahal and passes through the Sonthal Parganas, Rewah, Chota 
Nagpur, the Central Provinces. Orissa and the Northern Circars, ending 
in the Palkonda range of Vizagapatam and the forest of Jeypur.” 

tVhen tapped, the tree exudes large quantitie.5 of an aromatic Resiit, whitish 
at first but becoming brown when dry. The method of tapping usually em- 
ployed i.s in the month of .Inly to cut out three to five narrow strips of the bark, 
according to the size of the tree, and about 3 or 4 feet from the ground. In 
about twelve days the grooves liave fille(.l up with resin. This is gathered and 
left to fill again. They give three yields, arnoimting jn the best trees to as much 
as 10 lb. The first is the best in quality. A second yield in October and a third 
in .lanunry are also obtained from the same cuts, but small in quantity and 
inferior in ({ualitj-. The resin usually occurs in small rough pieces, nearl.v opaque 
and very brittle, but Gamble states that in some parts of the Upper Tista forests, 
large block.s, 30 to 40 cubic inches in size, may be fitund in the ground at the foot 
of the trees. It is used chiefly to caulk boats and ships, also as an incense and 
in medicine. Hooper (Rept. Labor. Ind. T/u.s.. 1903-4, 2.7) says that it has a 
much lower acid value than pino resin, viz. 20 to 22, in place of 137 in imported 
pine resin and 124 in the Indian article. 

The bark is said to yield a red and black Dve and to ser\ e as a Tax. Recently 
an investigation into the value of adl bark as a tanning material was undertaken 
at the Imperial Institute, at the request of the Forest Department, and a report 
(Imp. Inst., Oct. 7, 1904) was submitted by Dunstan to the Under-Secretary 
of State for India. Analyses proved that the bark derived from young trees vr^ 
richer in tannin than that from old trees ; moreover, that the young bark contained 
as much tannin as is present in oak, hemlock, and other barks commonly e^ 
ployed as tanning materials. Analyses of Indian-made extracts, however, showed 
these products to be of poor quality. Filtrates were better than solid extracW. 
both as reirards solubility and tannin content, but “ the best contained only 21 
per cent, of tannin, whereas the ordinary tannins extracts in use in Europe contain 
at least 30 per cent.” Experiments in tanning, both in the laboratory and on 
large-scale trials, were carried on by Dunstan at the Imperial Institute. In sum 
ming up his rejjort, he observes that the results recorded show that it is qmte 
possible to prepare from the bark of niim-en mbustn an extract which, when 
employed as a tanning material, may furnish leather both of good texture an 
colour. It remains, he adds, to be seen whether the process devised by b'™ ^ . 
be successfully employed on a manufacturing scale in India. [Cf. Hooper. Agrt. 
Ledg., 1902, Xo. 1, 1,7-6.] 

The .seed.s ripen at the commencement of the rains and are collected and ea e 
as Food, especially- in times of scarcity. In The Agricultural iedjer (1904, AO- 
will be foirad a paper by Reinherz on the seeds of shorea as a famine food, 
gives a map showing the chief localities where the seeds are eaten, t- ° 

Xagpur, the Sonthal Parganas. Gaya, Bhagalpur, Jalpaiguri and ^ 

Bengal ; Gorakhpur in the United Provinces ; Central India ; and Chatrap 
in Sladras. , , , 

The tree, however, is best known for its Wood, which i.s the moat extensi'C J 
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employed of all timbers in Xorthern India !t d«>eh not. st'a'-uii hut 

good speeiniens are stiid to he almost without a rival for streriLTth, and 

durability. It is in constant request for piles, beam", pLinking and railing of 
bridges : for beams, door an<l window posts of houses ; for gun-carriag<‘s ; tlie 
body of carts, and abo\e all, for railway sleepers, the yearly consumption of 
which reaches some laklis of cubic feet. It is iise<l, or used t(» be used, in rhn lulls 
of Northern Bengal, where it is fountl perhaps of the largest size now availal)I(% 
for making canoes. Owing to its not being floatable, ditliculty is experienced 
in those sal forests which are in the hills, in getting the tiinher out of the forest 
in log. The difficulty is, liowever, partially uvercoino by floating logs cither with 
the assistance of boats or witli floats of i).uiil>ooH or light woodh. such as s»'mul 
{ Bombft-r fivunt )" (Gamble, /.(*. SO). {Cf. ( larei.i <ie Orta. lothb Col!., 

xxvii. : also m Ball, Proc. Pot/. Ir. Acwi.^ 3rd '^er., ISSO-OI, i., 412 ; Oiiirch. 
Food-Grains of ImL, 18S0, ITo-b; Pfiarmaanj. Ind . i.. lOa-li; For. Workirif/ Plans 
tor BenaaL U. Proi\, Crnf. Pror., As'tani, <*te. (numerous papers; : For. Admin. 
Repts. BfngaF U.Prov., etc. : Ind. For., ISS'.b xv., Most SfutahF- TuatninU 

for Sdl, 1SU8, xxiv., 445-a4 ; Eardley-AVilmot, yoUs on Sal For , iStHt. xxv.. 
app., i-lb ; Improv. Ffllings in Sdl For., 1800, xxv'., app . 1-17: Proport. 
Fellings in Sdl For., 1904, xxx., ,393-7, 441-,o0; C'haimer, Trcatm. oi Sdl F'm 
under Selection Si/st., 1903, xxxi., 328-34: Coventry-, Sdl For. Dfhrn Dun. I9n3, 
xxxi., 147-53; The Bower Manuscript {Hoernlo, transl.). 1S03-7, 10t>. ISO: Nevill, 
Dist. Gaz. U. Proi\, 1903, v., 19-20, etc. ; 1905. xlii.. 9-10 ; Alien, Gaz. Goalpara, 
1905, iii., 78-83.] 


SIDA CARPINIFOLIA, Utm.: FI Br. Ind.. i.. .323: Wight, 
Icon. Ind. Or., t. 95. The Hunibeaiii-leavecl 8ula. baridra. knretn. pila- 
bereld. bon methi, isbad'i. bald, pinijh-wethi. tupharia. tukati. ralta-tirijijii. 
pata. etc. A perennial under-shrub ilistributed throuirhout the lintter 
parts of India. 

S. rhomblfolia, Linn. : C’ooke. FI. Pre.^. Bomh.. i., 9.’5 ; Duthic. FI. 
Upper Gan/j. Plain, i., 81 : Praia. Beicj. Plants. 1903. i.. 259. The .swet- 
berela. lal-berela, pitbala. bdla. jawjli-mcthi. athi-halla chettu. alihdld. etc., 
and thous;h more variable and perhaps less abundant, is also di.stributed 
throughout the tropical region.^ of India ; M.\lv.«'E.€. 

The above, as also most other species, are very largely used by the Natives 
of India, being regarded as diaphoretic, diuretic, and demulcent, especially the 
root barks. The chief interest in them, however, tentre." in their beautiful ba."t 
fibres. Roxburgh, in 1832, wrote {FI. Ind., iii., 177) of the i.itter species that 
the bark yields ** abundance of very delicate Haxy fibre, and 1 think rniglit be 
advantageously employed for m.iny purposes." llo\!e {Fd>rou.> PL, 2o2). m 
1855, republished that statement and added the npim«.ri of ra|)rain Thomson, 
w’ho thought that from its length, i*^s similarity t*) silk, and its great strength, 
that it would fetch a high price in Engian<l. 'fhe hue (only half an inch in cir- 
< umfererico) sustained, after expo.-%ure to wet and sun for ten days, 400 Ih.'’ 

In the Journal of the Agri.-Horticultnral Society of India (1881, vi., n s.. 224-8) 
particulars are given of a consignment of the " burriala " fibre submitted by the 
Raja of Balihar in the district of Rajshahi. Up<*n that .sample, Mr. Gogswell 
•submitted a report, in which he complained of insufficient steeping and the 
presence of injurious ‘’croppy end.s.” A later sample had b»>en over-steepc'l 
and become " fozie." W. Stalkartt asked if it could be proflueed ab cheap or 
nearly as cheap jute ? At the Colonial ami Indian Exhibition. Lindon. in 
1886, a fair sample was shown by me tt) the fibre experts, who admired it greatly. 
Tlie silverv colour wa.s reganle<l as of importance in r»‘n'^lering it suitable for [>ur 
poses to which jute could not be applied Aci*ordingly it was place<l as s’lpenor 
to jute and the ultimate fibres were found to bo much finer, thus rendering tite 
fibre suitable for some of the purposes to which linen xs put. In the Journal 
'd the Agri .-Horticultural Society of India, 1S9<>, viii.. n.."., 121. I>iee|i_\,-n<len 
■'ays: ‘’A small plot of land was dtwoted t4» >i*la rhtunhiptHu, and the \icld 
T>er acre found to work out to 3 niaimd'* 19 seers <'kMned fibre. It w stated 
diat tlm plant did not grow well but was branchy, hence it was tlifficult to extr.act 
the fibre and the machine used could not deal with it j>roperIy.'’ it wa.s then 
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added (upon wliut .lutliority is not shown) tliat " tlie retting process is not 
•suitable for it.” The ultimate fibres were found to be To-2 mm. in length, 
and to be similar to jute in their reactions. It was, however, softer and 
more uniform. Chemically it showed a high percentage of cellulose {83-0 as 
compared with jute T.l’O). [C/. Cross. Sevan. King and Watt. Indian Fibree, 

1S87. 41-2 : Watt. Set. Rtc. Govt. Ind., 188S. 277-82.] The most recent opinion 
is that given by ilr. Robert S. Finlow (Pusa, .July 25. 1907) in a report on experi- 
ments ; ■■ .Sida IS imdoiibtedly a fibre of ^•ery high class ; it is far superior to 
jute: indeed it probably ranks nearer to flax and rhea. It is a common plant 
all civer India, but it gi'ows especially well in the moist climate of Assam. I have 
sown plots at Rajshahi this year, which are doing well ’’ {Rept. Agri. Dept, E. 
Beng. and Assam. 1906-7, app. ii.). Saniole.s were sent to the Imperial Institute, 
and valuations ranging from £12 to £18 a ton were obtained {Imp. Inst. Tech. 
Rf-pds., 1903, 59). The opinion given bv .Just Brothers of Bielefeld seems the 
ratirinal one. namely that until a consitrnment of 400 lb. to .500 lb. of the fibre has 
been .spun and woven, no definite coiichision can be arrived at. 

SILK. — In perhaps no other eountry of the world does the necessity 
exist so pressingly as in India to treat the .subject of silk and the silk 
industries under two distinct sections, viz. Bombycip.-e. the Domesticated 
or Muiberry-feedinu .Silkworms ; and S.tTURxiiD.B, the Wild or Non- 
Mulberry-teei ling worms. 

/. THE MVLBERR\ OR DOMESTICATED SILKWORMS. 

The terms mulberry and nou-uiulberrv-feedino are more accurate than 
ilomesticated and wild, .since certain of the so-called wild insects have 
e.xi.sted for r eiituries. both in India and China, under what must be charac- 
terised as a degree of doniC'.tii ation : but. on the other hand, all the silk- 
worms that live on the mulberry are not nece.ssarilv domesticated. " IVild 
■silk " denotes, as a rule, the iirodiict of non-imilberry-feeiliug insects. 

I. Bombyx (Sericaria) mori, Lnm. : Hampson, Fa. Br. Ind. 

(Moths), i., 3:2-;3 ; Andrew Libavius. Sincjularia. 1.599, i.. 4:16-51 ; Oving- 
ton. Vog. to Suratt. 1696. -599-606 ; Rovle. Prod. Res. Ind.. 1840, 3. 6", 
115-39: Yates, TeR. Antiq.. 1843. lW-249 : Hutton. Silk of India. 
■Jouni. Agri.-Uort. Soc. Ind.. ii.s.. 1869, i.. 331-64 ; 1871, iii.. 
Geoghegau. Acc. of Sdk in India, 1880, 1-34 ; Wardle, Handbook Wm 
Silks in India. 1881, 3: Louis. Servult. in Bengal, 1882, 1—33: Liotard, 
Memo, on Silk m India. 1883, 18-24. 79 : Atkinson, Gaz. Ak-W. Hm.. 
1884. ii.. 188-200 ; Conference on Silk (held in India to meet Sir Thorny 
Wardle). Jan. 1886: Liotard. Causes of Decline of Silk Indust., 1886 > 
Finucane. Sole on .some Questions connected with Silk Prod, and Trade in 
Beng.. 1887 : Mukerji. Genesis of the Silkworm. 1889 : Ind. For., 188tX' > 
21)5-21 : Fi.sher. Exjwr. in Silkirorm Rearing at Berkampur. in Ind. For., 
1889. XV.. 12.5-34. 16.5-73 : 1898, xxiv.. 327-33 : Cotes. Ind. Mus. 

129-56. t. viii.. b : Rein, Indast. of .Japan, 1889, 18-5-211 ; Rept- of Si ’ 
Comm., Journ. Agri.-Hort. Soc. Ind.. 1891, ix., 83-99 (also many subsequeh ' 
papers and report.s) : Rept. Dept. Land Rec. and Agn. Beng., 1892-3, app- - 
Hogdsou, Silk Comm. Refit, on Seri. Exper. at Alipur, 1891-2; 

Rept. Dept. Land Rev. and Agri. Beng.. 1895-6. app. ; Monog. Silk Family 
in U. Pror. of Agra and Oudh. 1900. 1-4 ; Mukerji. Handbook of Sericu 
21-40. 162-70 : also Monotg. Silk Fabrics of Beng.. 1903, 1-21 : Cordemoy 
Le Prod. Colon. d'Orig. Arum.. 1903. 74-108 ; Silk Indust, of Bar • 
The Empress. 1904; L’Arbousset. Silk and the Silk-worm _ i 

Wardle, transr), 1905; Hanausek, Micro. Tech. Prod. (W inton a 
Barber, transl.), 1907, 144-7. 
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Habitat and Domestication. — The mulberry silkworm seenis to be 
indigenous to the warm temperate regions of Northern China, and perhaps 
‘ also of the adjacent countries. It was, for example, found by me in 
Manipur (during the Burma-Mauipur Boundary Commission of 1882-3), 
under conditions that perhaps justify the suspicion that it may be indi- non-, 
genous, as well as long domesticated, in that little frontier State, if not ol Mampur 
some parts of Bengal as well. But if it be not a native of certain warm 
temperate tracts of India proper, it occurs immediately beyond the Hima- 
laya, more especially toward the eastern extremity, and at a very early 
period was successfully acclimatised on the extreme west in a tract ol j..ui;- 
j country just beyond the Kashmir frontier known as Khotan. omi.iiiscj. 

History. — In Buddiiist Burma, where the objection to taking life prevailH so Burma. 

: strongly, a formidable barrier opposed any great extension of the industry, even 

although the Burnians for centuries past have been very partial to silk garments. 

’ Moreo\er. the silkworm exists on the hills of Burma and a flistinctive race ha.‘< 

; for long been there reared — a fact that points to a considerable antiquity hw the 

i crafts of domestication of the worm, the reeling of the cocoons, and the wea\ iiig 

j of silk. iVIoreover, a special tribe of people are itientilied with silk — the Yabein. 

« Turning now to China, it is customary to read of the silkworm ha\'ing been China, 

reared from a vast antiquity (2,000 to 3,000 b.c., c/. Du Halde. Hist. China, 
ii., 355-6), and of the secret of its value having been carefully guarded until well 
into the Cliristian era, when a princess, who married the Chief of Khotan, suc- 
ceeded, at the risk of her life, in carrying off to the country of her adoption, seed rirrin ] t,> 
of both the mulberry plant and tlie silkworm. This is reported to have taken Kiniti.t. 
place in 419 a.d., and in this way originated tho silk industry and trade of Central 
Asia. A century and a half later, from Kh(>tan a knowledge m silk was tiiffused 
to Persia on the one side and Gn*efe and Rome on the other. The silk production rnr^u. 

of Central Asia became, in fact, the envy of Europe, and le<i to the formation of j-:urop<». 

the silk-roads which were designed to facilitate tlie traffic m sillc toward Rome. 

Procopius {De Bello Gotkico, iv., 17. m Yates. Text. Antiq., 1S43, 231) tells the 

story of the monks of Serind (according to Yates — Khotan) having succerisfully 

carried the eggs of the silkworm to Constantinople (530 a.d.) at the mvitatjon of 

the Emperor Justinian. This was de.siretl so that the Romans might be able to 

produce the raw silk themselves instead of luumg to purchase it from their 

enemies, tho Persians. A slightly different version of this story i» told by Sir 

Thomas Herbert {Travels, etc., 1677, 183-4), viz., “ From the •Ver/.s' or Retjio Serica Regio Sn-}ci. 

(part of Scytliia towards Industan) this worm tirst came into J^‘^sla. not long 

before Alexander’s time: but until the Eniperour Jut^tiniau’s time it was not prupcror 

known in Europe ; the first being presented by the Per-mns unto the Einperour Justmun 

at Byzantium as a rarity.’* A curiously interestinc confirmation of tlie tradition 

of the introduction of silk into Khotan has recently b<‘ca brought to light by ‘8teiri 

{Ancient Khotan, 1907, 250-00) in the form of a painteil wooden tablet found in Dia- ov.^rr. 

the sand-buried ruins oi Dandan-CiiKp whidi Sl<‘in interpnHs as depicting the 

story of tho Princess who earned oft from China the silkworm eggs. There 

seems every reason for concurring that the tablet dates from the closing deciuies 

of the eighth century. One attendant is pointing to the headdress in which the 

eggs were secreted, and also to the basket of cocoons obtained therefrom, while a 

second is shown working at a eilk-looni. The strongly Persian, in place of 

the Chinese, expressions of the faces is perhaps due to the stronger Iranian than 

Chinese influence at Khotan during that period, perhaps to some extent a direct 

consequence of tlie trade tliat had been by then established in silk In Japan Japan. 

the domestication of the silkworni is perliaps very nearly a#' anneut as in ( hina. 

In In<ha the mulberry worm Ilu? been systematically rean*d for many India, 
centuries, though it .«efm!5 probable then* liave been two independent smirees 
of tlie knowledge and stuck possessed by India, viz !</) Northern Indut. \er\ Nortutr'! .soiir.i*. 
possibly from Central Asia (Khotan) and Persia: and (6) Assaru and BeriL'ai. 
possibly from across the Chinese frontier, in all ]ik»'Ulie(^<l laa the little State of 
Manipur. But it is curious and partly susuzestive of the date of introduetiea 
into Northern India, at all e^ent-i. that in the Bcriplns it should be ftateci that 
the silk came down the Indus (from beyoral Bactna) and was con\p\ed t" tho 
great emporium Barj'gaza (the modern Broach;, while no mention jt-. made of 
locally produced sillv. This is apparently, moreover, the first mention of the great 
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tv eat India, silk manufacturing industry of West India — an industry that subsequently drew 

upon Bengal for its supplies of raw silk. It would also seem highly probable that 
all the early references to silk by the San,skrit authors denote one or other of the 
non-domestioated worms, not the true silkworm of modern commerce. 
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Brielly, then, it may be said that the domesticated silkworm has been carried 
to all the coimtries of the globe where it has been found possible to grow the 
iiiuiberry plant. But just as there are several distinct species, and under 
these many very different races ot mulberry, so there are numerous forme 
of the silkworm. Some of these are confined within narrow- limits, both as to 
locality and food-plant, others are less restricted and have adapted them- 
selves to a wider range of climatic conditions and food-plants. The Roman 
attempt at rearing the silkworm does not, however, seem to have made much 
progress, for the ilomesticated insect of modern commerce is commonly believed 
to have been conveyed to Europe somewhere about the 13th century, and has 
since been widely diffused. There were, however, repeated efforts at acclimatisa- 
tion. For example, the worm was conveyed to Italy by King Roger II. of 
Sicily, who brought it from Greece along with Greek silkw-orm rearers, whom he 
CLiinpelled to settle in Palermo. So again, it was in 1410 carried from Naples to 
France. It is now mot with in Italy (Lombardy). France (Central and South), 
Spain, ,S'vedon, Russia, Turkey, Algeria, Egypt, Syria, Armenia, Central Asia, 
Persia, .Afgharastan, Kashmir, India, America and Australia, in addition to 
Burma, Siam, China, .Japan, Corea, etc. It everywhere thrives best and gives 
the finest silk where the climate is temperate and its food-plant one or other of 
tlie races of fioi in, air,a. Fiidor skilled treatment, both of the food-plant and of 
the in.sect itself, immense iiiiproi ements ha\ e been effected in Europe, also in 
Japan, so that it is commonly said both China and India have fallen below the 
modern level of quality. 

.Vs luanifestuig a coniiiioii origin, the recurrence of the Tartar name str 
and the Corean sir m la.iny languages may be mentioned. Thus the Chinese 
fsnu (c icoon). tst isilkwonn). and the Burmese fsa ; also the ser in Greek; 
S' n''uii>, Laim : sni/eti, German: «o/c. French ; shujlk, Russian; scoff, Anglo- 
baTO'ii; m/L’. loelandie ; and sdk, English, On the other hand, there seems 
little nr no eonuection -with these wnrils and the names for the silkworm ana 
silk in bntii ancient and iia-dern India. The synonym urna (generally trans- 
lated t-ilk) occurs m the Rig Veda, but there is nothing to establish belief that 
it (leniteii niuiberry silk. Another Sanskrit sjTionyin. patta, gave origin 
doubtless to the modern Assamese and Bengali pat and the TamU, pattu, for 
riuilberry silk. In fact, pat occurs here and there throughout India and even m 
Kashmir, and uniformly denotes silk. So also the Sanskrit pundarika (silk- 
■norm) lives in the caste name of the silkworm rearers, the pundari-kakshaa oi 
pundas. The very common Indian name resham (silk) is derived from the Persim 
ahresham, and is thus closely connected with the Hebrew meshi and demeahek, 
as also the Arabic dimakso and kus. 


Life-history.- — While the forms made specific bv Hutton have by 
modern authors had to be reduced to races under tlie species 
nn,ri. the forms in question denote important industrial assemblages, 
whi( li it is essentia! should be here briefly indicated. 

It may- be as well to sketch very briefly the life-history of the silkworm 
itself. Needless to say it e.xists first as an egg. then as a worm (or cater- 
pillar), which later on spin.s a cocoon within which the chrysalis stage w 
spent, and lastly from the cocoon in due course emerges the winged mot , 
wliicli, after coupling, lays eggs and dies, thus originating once during 
lifetime the cy-cle above briefly' indicated. The four stages (egg, caterpmati 
chrysalis and moth) thus constitute one generation, and insects that ta 'ea 
year to pa^s through these stages are called iiniroltine. Occasionally 
breeds are met with that are bivoltine. that is to say-, a first batch of ® 
eggs germinate almost imme<liately after being laid, thus allowing tnW 
ii'i' two generations in the year. The bivoltine insect of China was per 
fi'st iiitrodui'ed into Europe by the Genoese, but trivoltine insects occur i 
Tu'i any', and even qmdrivoUine forms are met with in many countries. 
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In India a still more complex condition prevails, where the heat of Bengal 
and Assam causes the insects to become niuUifoltinc. The boro polo 
(harapalu) insect (lUmibi/jc tej-tor) is univoltine, but the desi (!•’. for- 
fnn(ifiix), the madrasi [It. the chotapat {/>. sinensis), and 

the nyapaw {B. nrrnronensis) all pass through a succession of genera- 
tions in the course of the year, which sometimes amounts to as many as 
eight in number. 

The crop of silk produced by a generation of worms i.s called a band. /.a/nn. 

In Bengal the ordinary crops or bands are known as the November hand, 
the March band, and the July band, but there is occasionally a fourth hantl 
attempted after the close of the July one, by such rearers as have sullicieut 
leaf. 

Aristotle gives an interesting account of the silkworm, but ho wiis not iiecu- Early 
rately acquainted with the four stages in its life. He dt)es not say that it was Records, 
reared in captivity but simply that Paniphile, daughter of Plati's. uas reported 
to have been the first to weave silk at Co.s. Aristotle describes the spine or horn UL^Ujtie. 
at the anal extremity of the worm, a fact that proves fairly conclusively, however, 
that it was the same species as the mulberry-feeding insect of to-day. lint ISt. Basil sr. n ml 
(370 A.D.), a native of Asia Minor, gives full particulars of the stages and iniita- 
tiuiLS of the .silkworm, and he was the lirst to mention the popular sngsestiun of the 
parallelism of tlie escape of the moth from the chrysalis with the resurrection 
after death. Fausanias (in the 2nd century), also a native of .-V-sia Minor, fur- iun.: mix?, 
nished particulars of the rearing-houses used in sunainer and those einployeii in 
winter by the silk-growers. Thus, when we first make acquiuntance with the life- 
history of the Silkworm, it had probably been by then as fully domesticated as 
it ia to-day. 

The first scientific uriter who can be traced is Andrew Libavius. who bred - idr.cUio Writer, 
silkworms at Rothenburg and published his observations in 1.7119. Ho lays 
stress on the horn-like tail as the most distinctive character of the domesticated 
mulberry worm. But to the student of Indian sericulture a much more interest- 
ing publication appeared nearly a century later. In 1C89 the Rev. J, Ovington 
wrote his Voyage to Suratt, in the .Appendix to which there is given Observation.^ Fiist Iniin 
concerning the Nature of the Silkworms (see pp. 1017, 1020). Thi.s was apparently tooonut. 
framed as an account of the silk of India generally and not of Surat alone, but it 
deals exclusively with the mulberry worm. It leaves the suspicion, therefore, 
that it may have had special reference to an attempted Surat industry of rearing 
silkworm.s, fully two centuries ago. He gives the utmost details as to the seasons 
of each band, then concludes — “ This is the Nature of the Silk-worms m the Indies 
where the Heat of the Sun renders them much more fruitful than with us ; lor 
in India the Worms breed and spin their Silk six times ui tlio Year, and in Knirluii.l 
only once."' “ There likewise they are sooner brought to jierfcction, and begin to 
work sooner, viz., 28 days after they are hatcht, but in Englaiul not until the Idtli. 

VI'here also they are by a third part more tedious in breaking out of tiicir Houses 

from tlie first day of their Spmning than they are in the East, winch n there done 

in ten days, but here only in fifteen."’ Herbert (Travels, etc., 1877. 183-4) gives 

a highly instructive account of the domestication of the silkworm in Persia. It Peniin Bccorj, 

was a univoltine insect fed on white mulberry, and he says, “ In most Villages 

and Cottages we saw sheds filled with laborious People minding their enrichmg 

Silkworms.” 

Races of Insects. — The folio wmg may be given as the chief races : — 

(a) — B. mori proper, the European Silkworm. European 

It is customary by writers on the Indian silk production and trade to vl.v^s all Worm, 
the races of the European worm as one, perhaps because imder the Indian l oii- 
ditions the differences that exist become immaterial. Mukerji gives many m 
terestmg details regarding the directions under winch the rearing of cert.ain 
grades of the European worm become possible in the plains. The eggs require 
to hibernate under considerably lower temperatures than those for the burapatu r.nw 
(below) — viz. 30 to 40 F. But there are certain disadvantages, such as the fact r.’mp'-rat.ira. 
that these worms usually die of fiacherie if reared from April to August. Tliey 
do not as a rule make good cocoons if fed on the ordinary shrub-inulberry of 

Bengal. They require to be fed on leaves gathered from trees. Where large n .... 

mulberry trees are available it may be profitable to rear European co. ouu.'. lu 
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fact the opposite condition also prevails, namely the chhotapalu (presently to 
be described) do not make good cocoons if fed on leaves from tree mulberries. 
The reader desirous of full particulars of the methods to be pursued in rearing 
European silkworms in Bengal should consult Mukerji’s work {l.c. 162-70). 

In Kaslunir, largely through the great personal interest taken in the subject 
by Sir Walter Lawrence and Sir Thomas Wardle, much progress has been made in 
acclimatising the European silkworm (see p. 1016). [Cf. Note on Sericvk. in 
Kashmir, Baluchistan and Quetta, in Agri. Journ. Ind., 1907, ii., pt. iii., 286-7.] 
More recently similar efforts have been made in Assam (p. 1015), in Baluchistan 
(pp. 1016-7), and in Mysore (p. 1018). 

(,:;) — Bombyx arracanensis, Hutton, Trans. Entom. Soc., 1864, ii., 313; also 
Joum. Agri.~Hort. Soc. Ind., 1871, in.. 125 ; Rondot, UArt de la Soie, 1887, 
ii., 483 ; Geoghegan, Silk in. Ind., 1880, 133-8 ; Liotard, Memo. Silk in Ind., 
1883, 59 : Manuel, Journ. Agri.-Hort. Soc. Ind., 1886. vii., 291-307 ; Cotes, 
Ind. Mus. Notes, i., pt. lii., 152 ; Allan. Agri. Ledg., 1896, No. 26; Cooke, Sitit 
Bidust. in Yameihin, Agri. Ledg., 1807, No. 11 ; Handiman, Monog. Silk in Burma, 
lOOl, 26-30 : Dei Boz:.oli, 1904, 1 15. Tlie nyapaw of the Barmans. This 

js a ninltivoltine silkworm. Apparently the earliest notice of it occurs in a letter 
I'l-om Major Bogle and refeirej to b\' Fytche, Assistant Coinimssioner, Arakan 
{Journ. Agn.-Hurt. Soc. ind., 1850, vii,, 281-.')), I'lie best description of it, 
however, is that written by Mr. R. A. Manuel. It lives on the mulberry and the 
following are its stages — in the egg, 8 days ; in the worm, 15-23 days ; in the 
cocoon, 8-10 days; and m the state of moth, 2-3 days. Its cultivation in 
Burma, he further says, is careless, slovenly and dirty. No separate rearing- 
house is provided and the trays are never changed, the excreta never remov^, nor 
the refuse food cleared out. It is no wonder, therefore, that the mortality is 
liigh. The manipulation of the silk and the manufacture of the resulting fibre 
are alike indifferent, so that the industries coimected with this special worm can 
hardly be regarded as more than of very local interest. The districts chiefly 
concerned are Tharawaddi, Prome, Tluiyetinyo and Toungoo. Breeding is 
contined to the lugher tracts of the Pegu and Arakan "iomas. Still, theexistenw 
of a special breed of «. may either point to a great antiquity or denote the 

comparatively recent domestication of a peculiarly Burmese insect which witn 
more careful inquiry may be found to exist even to-day in a wild or feral state, 
much as in the neighbouring State of Manipur. 

(‘A — B. crsesi, Hutton. Trans. Entom. Soc., 1864, ii., 312; Cotes, ina. 
Notes, i.. pt. hi., 151: Quajat, l.c, 113. This is the nistH or mstar% or 
madrasi. a multivoltine insect reared chiefly in tlie March and rains oands o 
Bengal and Assam, where it is second in importance to the desi variety, 
produces a succession of crops throughout the year, most of which are only reaw 
for seed. But unlike the desi, however, it tlirives best m the hot weather. 
Cotes {Journ. Agri.-Hort. Soc. Ind., 1891, ix., 155) says the only real distinc iod 
between desi and madrasi is that while the former thrives best in the cold ® ' 
the latter prefers the hot season. The cocoons are generally yellow, at 
externally, and are somewhat laxger than those of the desi, but the fibre 
elasticity and brilliancy. The moth is milky white in colour and the , 

has two black spots on each segment. Blechjmden {Journ. Agri.-Hort. Soc. ^ 
ix., 156) suggests that the name nistri is due to these spots, the comparison 
to the goddess Kali, an alternative name for whom is Nistari. Hutton says 
it goes tlu’ough all its changes from egg to cocoon in twenty-five days but in c 
weather it takes thirty-five days. , 

Perhaps the earliest account is that given in the Minutes of the .nog 

of Trade in 1819 {cf. Reports, etc., of Cotton, Silk, and Indigo (pub. 
app., 48-51 ). It IS there stated that there are several distinct forms of t ® . - 
worm, such as the madrassi, soonamooky, and the cramee.'' As ie 

of these insects, it is stated that the “ Board are not able to speak 
of precision it were to be wished.” They are peculiar to CommercoUy , 
except the madrasi, wliich is also found in Bauleah, Soonamooky ^ 

The Resident at CommercoUy was of opinion that the finest stock of 
that of Soonamooky. The madrasi are inferior but next to niucb 

produce a silk of a greenish hue much inferior to that of tlie dtsi, but 
sought after as they yield a large amount of silk. It is a hardy insect, req 
little care and not at all choice in its food. . iwonu 

The Resident at MaJda wrote in the same papers that the adflS) 

is distinguished from the desi by a black mark under the throat. He 
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*• Its great comparative defect is that it cannot be kept in store (in tliese 
at least) longer than a few days without total destruction, whereas the drsi niav 
be kept in welKaired c-fjcooneries even twelve months without matt'rial injury.” 

Speed {Agri.-Hort. 6'oc. Ind. Trans.^ 1839, hi., 21) speaks of this ss tlie m<idr(isi 

or China pulu, from which it may be assumed as possible that «. or sina 

(China) insect may be but a degenente state of the madra.^ti, the two names sina 

and madrnsi having in Bengal come to be accepted as synonymous. 'That may >, v. i ii i orno. 

or may not be the case, but it cannot be too stronglv’^ urge«l that the ('arly \\rit(*rs 

recognised several distinct forms of nistri, of which the rnadrasi was one an<l by no 

means the best. 

(5) — B. fortunatus, Hutton, Trans. Entom. Soc.„ 1864. 312 ; Wardlc. Wild D.E.P., 

Silks of India, 1881, 3 ; Rondot, L'Art Jc la Smr, ISSo. i.. 312 . t'otos, Ind. vi.. pt. iii., 
Mus. Notes, 1889, i., pt. hi., 150-1, t. viii., c; Quajat, iHn Hoz-^idi. liMH, 114. 2, 12-5, 

The desi, choto polo, palu or pat insect — the Xovem!>er or cold-ueather hand. 235. 

As the name implies, this is viewed by the people of Bengal as .m indigenous Desi 
insect, though it is probable that it is in reality only so much anfermr in its Worm, 
acclimati.sation as to be viewe<i as relatively indigenous. Perhaps the first definite rn.f.u’onou^. 
account of this insect occiu's in the volume of official papcr.s (E.l t'.. l.r. 4(t-7). 

It is there stated to be produced throughout the year but to vary m estiinafion 
and value, according to the season of production and the nutritious n.iture of 
the mulberry-leaf upon which fed. “Hence, the worm of the coM-weathcr or 
November hand, and that of the dry-woather or Marcli and April hands, is superior 
from the more favourable state of the weather.” Speed {Agri.-Hort. Soc. Ind. 

Trans., iii., 20) speaks of this silkworm as of a small size but ivs yielding coco<ms 
five times a year at periods of from 40 to 110 days. Hutton points out that the 
longer period occurs in the November hand, hence its superiority. The official 
papers (E.I.C., l.c. 41) speak of the •* Commercolly ” ehassars formerly raising no 
cocoons except th^dtsi imtil the year 1790, when two sorts of ni'itri were intro- 
duced by Mr. B. Becher. It is, however, observed that the desi is the best of ail 
the silkworms. The broods are October, November. Man‘h. April and June or ’a-. 

July. The first is the best in point of quality, but the second the most productive. 

The Resident at “ Cossimbuzar ” (E. l.c. 42) describes the November hand of 

desi silk as the largest in the year, but he adds that in his opinion the annual vv< >rm vnnn d N^orm 

is as far superior to the desi as the latter is to the mixed breed of den and ('hina 

insect. He then remarks that in Cossimbuzar the April band is mostly the t’liiiia 

insect. Similar reports are given from ** Hurrip.uil. Jungypore. Mald.i. Kadnii- 

gore, Soonamooky and Bauleah.” thus showingthe widedistributitui of tliis msect 

at the beginningof the last century. Of Humpaul, it was stared in 1819 th.if the 

desi had only just been introduced. In So(*namooky, <m the other harnl. tlio 

yield of Silk from this insect in 1813 was 1,040 maunds of .-nilk, and the RK'.dcnt m 

Mal«la speaks of the produce from this particular insect ha\jng been m iHll. 

2,7U8 maunds. He then add^ tlmt the <'ocoons pr-><lm*ed ni Baulc.ili and thu 
vicinity in the November hand alone, if a favourable om(\ arc about fiu.ouo tuauntls, 

Clegliorn recommended tliat in breeiimg tie' dr.’<t v<.rm. it w.is iiuf>craTi\e to D.E.P., 
select ilusky moths. Uiis ob^Txation n-gardmg the d;irk-e<.j.*ured irwccts and vi., pt, iii., 
worms will be found to liave .i peculiar bearing on Hutson's opinion rt^ganling 14. 
the original f<irin of it. utot-i . more espetaally when it is ji<Med that iVIuki^Tji. 
while experimenting with ct'rtain cocoons furnishe<| by ('leghorn, arrived at 
tlie opinion that they were a cross betwt‘eii tiio country Imvds and ft. ittnrf 
of liiirope.” Tlie dnmesticatcii and wild hisect.s st'cn hy me in Manipur would 'f inii- a. 
appear to belong to the dfsi race, a fact of no small importance m siqip'jrt of 
the belief that it is there indigenous (^ee belowg p. I91.7). [Cf. Alien. Monog. 

Silk Cloths of Assam, 1899.] 

— B. sinensis, HutUm. Trans. Entom Soc., 1864, ii., 313; (-'otes. Ind. Mas. D.E.P., 
Notes, 1.56. This is the sinn (China) nv chota pat insect of the Fndian vi., pt. iii, 

culturists. It is a small rnultivoitine silkworm, which produces coc»m)u.s miori'T 2, 18-9, 
to both the dc'ii an<l tlie nxidrasi. In Bengal it» culti^'atmn has bcon almo-^t 235. 
ah.'indoRcd, th'-'iigh it would appear to be grown successfully on the luiU and Sfna or 
seems to be the chief multivoltme insect of the plains of Assjiru. Hutton, ''peaking Chota Pat* 
of Miis>..urie, siiys it was in his imnd-- very prolific and yie!dc<l cr-'p after crop up 
to the middle f.f Tiecember. The cocooms vary in colour from being whtt* , yellow 
or greenish coloured. I'nlike the other Indian ra*-.*-, which hfit< h A‘'\\\y tiuring it 
the tiiorninc (from t> 12 o'clo.-k), the sina worms come fortli all in a bat<-h. 
hatching dav nnri night till Al oro ,»f the eggs. In tlie \-4utueof (.tfif-mi 
papers (Roard o/ Trad>, Bengal, I8i9t there are several passages that deal with 
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this in&ect ; the reports are iinfavourable, and speak of the breed having de- 
generated in Bengal. Of Coesimbuzar, for example, it was observed that there had 
been a great intermixing of deai cocoons with the China stock. The latter pre- 
dominates m the April bandy the distinctive mark being the length and thinn^ 
of the eocoun. This is considered by the rearers as the most inferior kind 
and is nearly exploded as a distinct species.” 

(0 — B. textor, Hutton, Trans. Entom. Soc.y 1864, ii.. 313; Wardle, Wild 
Silks in India. 1881, 2; Louis, A Few Words on Sericult. in Bengal. 1880, 20; 
Kondot, L'Art de la SoiSy 1885, i., 320 ; Quajat, Dei Bozzoliy 1904, iii. ; Cotes, 
Ind. Alua. Notes 1889-91, i., 154: Mukerji, Handbook of Sericult. y 1899, 155-62. 
The boro polo or barapalu — Large Pat — the annual silkworm of Bengal. Speed 
{Agri.’Hort. Soc. Ind. Trans., 1839, iii., 19-20) fixed the date of the introduction 
of this insect into India, viz. 120 years before the date of his paper, etc. He further 
says that it came from Italy. There is no confirmation of these views in any of 
the records I have been able to consult. 

Cotes speaks of this as an annual mulberry silkworm, larger them either the 
desi or the madrasi. In the official papers issued 1819. it is stated that in the 
district of Cossimbuzar this insect predomirated in the March band ; moreover it 
was added that in the Cossimbuzar factory that band was second m quantity but 
first in quality of all the bands in the year Of Bauleah it was remarked in 1817 
that not a cocoon of this description was produced. On the other hand, the 
Resident at Hurripaul spoke of it as the most valuable and as yielding the best 
silk in the March hand. Of Jungypore, it was stated that notwithstanding every 
exertion, the production of this cocoon had become exceedingly precarious and 
imeertain. Radnagoro reported that in a good season this insect was very 
abundant and profitable and produced m the proportion of at least two to one of 
the otlicr species. The Resident of Soonamooky observed that the eggs 
brought out for hatching about the end of January and in 40 to 45 days the 
cocoons are complete. This insect, he added, is, however, most difficult to rear 
and is much more delicate than the others. But the silk is of fine fibre and strong, 
and oughr to be \'ery mellow to tlio feel and of clear yellow colour with 
white. The yield i.s about 103,500 khaunSy which ought to yield about one hundred 
and fifty factory inaunds of silk. _ t, r f 

It is at present occasionally reared in Assam and Bengal, but owing to the iftc 
that it produces but one crop of cocoons m the year and that its eggs do no 
hatch simultaneously, its cultivation has now been almost abandoned. T^day 
Mukerji deplores the decline in production that has taken place. The 
palu is reared,” he says, “ by very few people. There are two reasons for 
ing such a superior class of cocoons :■ — ( 1 ) The eggs of tlie Chhotapalu, the 
paluy or the Chccnapalu take only eight to ten days to hatch, but the eggs ot^ 
Barapalu hatch after ten months ; (2) Barapalus go on hatching for seven or eig 
days or still longer, while the eggs of the other varieties of Bengal silkwomw 
hatch completely in two or three days, when once the hatching does commence. 
Mukerji makes the practical euggesdon that if arrangements could be ^ 

hatchmg barapalu eggs in certain central establishments and distributing ha ci 
\Lorms to \ illages instead of eggs, the rearing of barapalu could bo made to 
some importance, Mukerji il.c. 159) gives many useful particulars ^ 

the methods of storing and iiatching the eggs, and shows that by subjecting 
to a fairly low temperature for a fi>rtnight, followed by a similar period 
temperature, the eggs may be caused to hatch at any time desired, th^us pro 
pseudo-broods as leaf may be obtainable. Naturally, they hatch m - 

and the cocoons are obtained in February, and from them four pseudo-broo ^ 
be taken, viz. a second brood in March, a third in September, and a fo , 
October. Rondot writes that this variety spins a white cocoon smaller t n 
of «. »unvi and differing from it both in form and structure, being 
pointed at both ends, a little soft, the silk not closely wound ana con 
c(unparatively little gum. 

MULBERRY-PLANT CULTIVA r/ON.--(see Morus, pp. 
temperate tracts of IndiavariousforuisofJ/^o/vfs <///>#'/. Linn 
ot the European silk-producing countries), are grown specu ^ . ih ro. 

the silkworm. This is the case in many parts of the of JtOi 

India. Baluchistan. Afghanistan, Kashmir, and along the Himalaya 
altitudes up to II, (KX) feet. The other species even more largel} 
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for the Indian silkworm is M. intfini. Linn., of whirh’tliere are main' 
distinctive varieties or races. This is the most (omnioii nuilberrv of 
Bengal and As.sam. as also of the Nilgiri hills. The plants are usuallv 
raised under what is called the bush system, the standard or tree system 
being hardly if eyer seen in these localities. It is, in i.n t, only in Benual 
that shrub mulberries are produced systematically ami at a cost of Rs. dO 
to 2-5 per h'lgJia (one-third acre). There is but one, adyantago of this 
system, namely that the leaf produced is preferred by the chhotapahi in- 
sect. Mukerji strongly recommends that mulberry trees .should also be 
grown within or around the plantation, and for that purpose he suggests 
dd. (tlhii. rar. otfopiinjuifeti. It is a fast-growing plant : the ieayos 
are large and thick and at the same time smooth, tender ami succulent, 
dr. senraffi, Roxh. (the karun or kimu). M. Iif-rii/fifti. Wall, (tin- 
Icimbu and tawpwesa), though wild, the former on the western and 
the latter on the eastern Himalaya and the mountains of Assam and 
Burma, are not to any material extent employed as fooil for the true 
silkworm. 

Buchanan-Hamilton [Slat. Acc. Dinaj., 210-.3) gives particulars of 
the method of cultivation of the mulberry and the feeding of the worm 
that prevailed in Bengal during the closing decade of the 18th century. 
In the volume of official papers on the cultivation of mulberry, issued 
by' the Bengal Board of Trade from 1813 down to 1836 (l.c. 63-113, 
130-163) will be found a special report by Ro.xburgh entitle<l l>b.«’n'atwH:< 
an the Indian Mulberry Tree. M. indica, Linn. (l.c. 69-71), and aKo a 
similar paper by Wallich (l.c. 1-30-3, in which he describes M. hitlicn. 
dZ. ritvopurjmrcri, dZ. Icptostnch i/a and d/. nerriitii . These re- 
ports give a full record of the early experiments at improving the Imlian 
silk by' the production of better food for the worms, and are e.vceediiigly 
instructive and valuable. Mukerji (Handbook of Sencult.. 1899, 1-1; 
also Monog., l.c. 5-9) deals with present methods and opinions. " All 
varieties of mulberry are not equally suited,” he says, ” for rearing every 
kind of silkworm. The mulberry tree which we usually see in garden-i. 
which yields large-sized black-coloured and luscious fruits is M. iii/fcii. 
The leaves of that tree are rather coarse ami not quite suitable for r-'anug 
silkworms.” He then savs that if the rhhotapahi worm be reare-l on 
d/. nit/rri it readily takes the disease flaclirnc. and the other forms of the 
insect, if reared on the black inulbeTry, yield a less proportion of silk and 
that of an inferior quality. Mukerji then adds that M, iiuiffirtiiifis may 
be regarded as the be.st for rearing silkworms. He doubtless means th(! 
Chine.so and Philippine plant de.scribcd by Perrotet.and which Rafinc.sqiie 
discusses in detail. [Cf. American Manual of Mulberry Trees. 1839. (4-6 ; 
also FI. N. America, 1836, pt. iii.. 48.] The attention of the Madras 
Rovernment was drawn to this species of mulberry by Col. Sykes in If'.j'.t, 
and a supply was procured by AVight and grown in the Horticultural 
Society’s gardens, Madras, about 1840, and a little later was taken to 
Bangalore and the Nilgiri hills. The leaves are large and tender. Ihcy 
are thick but not coarse. The tree grows fast ami attains a gncitcr 
height than other varieties. The internodes are short and the riehl 
of leaf accordingly high. It is doubtles.s one of the many tarieti-'s or 
races of JZ. (ilbii. As a curiosity it may be added that the American 
Osage orange (Jftirlura nurantiani. Kutt.) has been introduced into 
India and found useful for rearing mulberry .-.ilkworms ol all kind-. 
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But in the early stages of the life of the worm it may be fed on the 
tender young leaves of the fipal {Ficus cc/if/iosa). This fact is of 
considerable practical value when in spring the mulberry of Bengalis ins 
backward state. 

Diseases of Diseases of the Mulberry . — Mukerji (l.c. 121-7) discusses the diseases 
Mulberry, which the mulberry trees are liable. The most serious appears to be 
tukra. This is caused by a minute scale-insect { Jiacfi/lopius hromelirp). 
When attacked by this disease the leav'es become curled up and the tender 
shoots swollen. When eaten they are shortly after voided by the 
silkworms, and if consumed to any material extent cause flacJierie or 
TuJcra. grasscrie. Tukra accordinglv does much harm to the silk industry from 

January to June, and the onlv cure is the application of kerosene emulsion. 
ymcha. Another somewhat similar disease is known as nnicha. This is also caused 

by a member of the Coccin.t:. It would seem the case that hush mul- 
berries are much more liable to these diseases than tree mulberries. 
Mukerji observes that all the silk districts are not equally affected by 
Consequences. tukra. In Murshidabad it prevails to such an extent that if it had not 
existed, there could have been obtained at least a third more leaf and 
therefore a third more cocoon.s. In Malda, Birbhum and Bogra very little 
damage is done by tukra — due possibly to greater intelligence in cultiva- 
tion. Tree mulberries once started require little attention and are much 
less affected bv drv, hot weather or disease. 
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Butler (Agri. Journ. Ind.. ii., pt. i., 97-8) gives useful particulars 
regarding a fungal di.sease seen on the mulberries of Kashmir. The State 
plantations near Srinagar had been serionslv attacked. The disease is 
found on old trees without causing appreciable damage, but does great harm 
to the young plants in the nurseries. It attacks the seedlings in their 
second and subsequent years, does not kill them outright, but they have 
to be cut back below the diseased parts, thus losing several vears’ grovrth, 
even if they are not attacked again. The disease is caused by a parasitic 
fungus (Cori/uciiut luori) which invades the wood or the branches, 
and comes to the surface to form spore.s. Butler adds, after his detailed 
de.scription of the fungus, that it has pre\'iousIv onlv been found in Japan, 
where it was first described in 1904. It is thus probable that it was intro- 
duced into India during one of the attempts made to apply Japanese 
methods in Indian sericulture. , 

Rent of Mulberry Lands . — Some share in the decline of the 
silk industry has been attributed to the high aii<l differential rents charged 
for mulberry land. InsufTiciency of nourishment, due to dearness ot 
mulberry-leaf. was. it has been said, one of the chief causes of the low 
yield and low quality of the silk. But Mr. Pinucane (in an official paj»r) 
argues that the land usually placed under mulberry is valued for growing 
sugar-cane, tobacco, potatoes, and that accordingly if mulberry canno 
hold its own in popular favour against these and .su<E like crops, it worn ^ 
be unwi.se and pemicioas to “ prop it nj) by factitious encouragements- 
He thencontinue.s. “ There can be no doubt that the rates of rent for mg 
land on which mulberry i.s grown are higher than for low rice land, wnic 
is of a different quality ; but the real que.stion is — are the rates 
when mulberrv is grown, hisher than the rates which would be cnarg 
for the same land if sown with sugar-cane or potatoes or other upia 
crops ? ” He then answers that question bv showing that in some dis nc 
an illegal practice does prevail of charging special rates for muloe . 
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cultivation. But the position of afiair.s is .summed up by the opinion that 
such special rents are not general, and that they have “ not reallv had 
much effect in bringing about the depression in the silk industry in Bengal.” 

Diseases and Enemies of the Mulberry Silkworm. — From 1805 to 
1870 Pasteur devoted himself to the study of the di.seasos of the silkworm, 
and the remedial measures which he recommended have since been not 
only widely adopted in Europe but throughout the silk-rearing regions of 
the world. Even in India, thanks to the energy of the late Mr. N. G. 

Mukerji and his coadjutors, the selection of seed bv the aid of the micro- Sci.'. tion of 
scope has become an every-day practice, of the ordinarv cultivator, who 
may be said fullv to recognise the value of speciallv selected seed in the 
curtailment of disease, A voluminous official correspondence e.vists in 
the Annual Reports of the. Dept. Land Rec. and .Ir/ri. and in the Proceedimjs 
of the Govt, of Bengal on the subject of the diseases of the silkworm, 
especially the papers for 1894 and 1895. 

The chief diseases are : — 

(а) Pebrine. — Tliis is known in Bengal as kata, or, in an aggravated form, Pebrine. 
tali, and characterised by the presence of microscopic corpuscles of an oval 

shape found within the tissues of the worm, but also in the moth and egg. Though 
not always fatal, this disease damages the cjiiahty of tho silk very greatly Be- 
sides being contagious, it i.s also hereditary. The cure is to breed only from easts 
laid by healthy females (established by a microscopic examination) and general 
sanitary precautions to prevent infection. This is the worst of all tho disea-ses. Worst Diiraso. 
and, according to Mukerji, it was iinknow-n in India twenty-five years ago {l.c. 

42, .53-4), The final conclusions and recommendations deserve to be most 
carefully considered anil enforced. [Cr. Fisher. Ind. For., xv., 105-7 ; Arboiisset, 

On Silk and Silkworm (Engl. tran.sl.), 1005. 203-.5.] 

(б) Fiacherie or Gatine. — Tills is known in Bengal as kala shira or shnlfn, and Flacherie. 
is characterised by the presence of chain ferment within the digestive tract 

of the worm and pupa.” The disease is contagious, and to a certain extent 
hereditary, in that the larvae of moths that show symptoms of fiacherie have a 
predisposition to the disease. Tho remedy is as above, namely, for breeding 
purposes to reject all eggs obtained from moths found by nucro-copic examina- .Mi.Tw.-upic 
tion to manifest signs of the chain ferment. [('/. Mukerji, l.c. 95-10!) ; Fisher, Sei'-vtic!.. 
l.c. 167-9; Arbousset. l.c. 206-11.] 

(c) Muscardine.— This is known in Bengal as chuna (or chnnn-kete) — a name that Muscar- 
indicates the resomblanco to lime — and is caused by a fungus, which ajija-ars dine. 

as a wdiite efflorescence on the body of the worm some hours after it has died 
of the disease. It is contagious but not hercilitnry, and tlioiigh the affciUion 
may be so slight as not to interfere with the spintimg of the eocoon, the chrysalis 
almost invariably die.s. ,ind thu- never emerges as ,i moth. Tho disease i.s spread 
by the spores prudiieed on the etHoresceiice. so that the speeily removal of all Rcmcvsl 
dead worms is an etfieient prei ontne to a d.ingorous outbreak. Xe.xt to pebrine ■ 

this does the most harm in Bengal, [t'f. Mukerji, l.c. 74-87 ; Father, l.c. 167 ; 

.■\rbousset. l.c. 19,5-202.] 

(d) Grasserie. — This is the disease known in Bengal os ra.m. It is of little Grasserie. 
importance, and is never hereditary. Following muacardine. it does, however, 
considerable damage to the w-oriiis in Bengal, In Europe it is not looked upon 

as serious, but in Bengal it becomes often epidemic. It invariably follows a R.iin. 

heavy downpour of rain, if that succeeds to a long period of drought and high 
temperature, especially if tlie worms be then in their last stage of growth. Worms 
fed on mature leaf first, and tender leaf afterwards, are liable to take grasserie. 

The nieans of checking tlie disease Ls the propagation of large mulberry-trcf's. 

Mlienever there is a sudden shower of rain, leaves from tree.s, not .shrubs, slmuld 
be given. [C/. Mukerji. f.c. 87-95 ; Fisher, /.f. 169-70; .Arbousset, f.c. l!)2-4.] 

(e) The most serious pest is the Tachiiiid fly, Trijmiyijn {Ind. D.E.P., 

Mua. Koles, i., 83-8). This parasite lays its eggs upon the body of the worm, vi., pt. iii.. 
These eggs on hatching produce a grub that lives within the body of the worm 63—5, 

and finally kills it. [C/. Mukerji. l.c. 112-21.] Parasite. 

Influences of Climate. — It mav be briefly said that in no es.spntial feature are 
the mulberry worms of Iiulia different las far as liability to disease is runcerned) 
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from those of Europe, America or the Colonies. Perhaps the chief diSerence 
lies in the climate enfeebling the insect by causing it to produce too many 
broods in the year. But the prevalence of certain of the above-mentioned 
diseases uncontrolled is doubtless the chief cause of the decline of the Bengal 
industry. Mnkerji {l,c. 41-53), in an introductory chapter, discusses the graeral 
aspects of tho diseases of the Bengal worm, and makes many highly practical 
recommendations. About 60 per cent, of the silkworms, he says, die imme- 
diately after spinning a cocoon and after haWng eaten the full quantity of leaf. 
On this account the silk-rearers have for the past twenty-five years or so {in 
other words, subsequent to the appearance of pehrine) been steadily giving up 
their ancestral craft and taking to ordinary agricultural pursuits. There would 
seem no great reason why this wave of unpopularity could not be stemmed 
by vigorous efforts to assist and educate the rearers in the methods essential 
to the control of the plague. 

Mukerji gives many interesting details {l.c. 128-50) regarding the construction 
of rearing-houses, where the v«election and improvement of stock might be con- 
ducted, and the elimination of disease by the microscopic selection of eggs. The 
grainage, he urges, should be established close to a large tank or river ; should 
be surrounded by mulberry trees : should be one mile away from cocoon- 
rearing villages, filatures or cocoon godowns : and should be in a village where a 
sufficient commimity exists conversant with the picking of ripe worms, handling 
moths and planting mulberries. It is not possible to conduct sericulture under 
hired labour, if the workers are not drawn from the hereditary silkworm rearers. 
This point is of vital importance, as it takes many years’ careful training to acquire 
the expert knowledge essential to success. 
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//. THE WILD SILKWORMS-THE SATURNIID/E. 

Out of the Ion? lists of wild inserts that have been published by writers 
on this subject, onlv three Indian and two Chinese and Japanese species 
are of coniinercial importance. The.se are : — Indian-Td.sar silkworm, 
.1 nt/ifi'O'ii /iti/t/iio: the Mu(ja, .1. (issfimti ; and the Eri, AttncM 
fichii : Chinese- Tasar, AutUei'ifd itcrtti/i : and Japanese-JHi^y®' 
Antherffd uminniHii. The last two insects are only mentioned here 
because they come into trade in opposition to the corresponding Indian 
insects, and on that account have been classed by the trade as forms of 
tasar and mnqa silks. 

II. Anthepaea paphia, Linn. ; (A. mylitta, Drury ) ; Hampson, 
Fa. Br. Ini. (Moths), i., 18 ; Rurnphius, Herh. Amb.. 1760, iii., 
t. 75 ; Petiver. Opera. Hist. Nat., 1767, i., t. v., f. 9 ; Roxburgh, Trans. 
Linn. Soc., 1804, ^^i., 33-42, t. 2 ; Geoghegan, Silk in India. 1880,^13^ 
50 : Dumaine, .Journ. Agri.-Hort. Soc. Ind., vii., 1886, 286-78, 327-30 , 
Wardle, Wild Silks of Ind., 13-28 ; Watt, Cat. Calc. Intern. Exhib., 1883-4, 
iii., 74-87 ; Cotes, Ind. Mtts. Notes, 1890, i.. 157-62 ; Besohition of 
C. Prov., .Ir/ri. Ledq., 1893, No. 9: Hailey, Monoq. Silk Indust. Pb., 189 , 
1-4 ; Edgar Thurston, Monoq. Silk Fabrics of Madras, 1899, 19 ; Mukerji, 
Handbook of Sericult. in Ind.. 178 ; A’usuf Ali, Monoq. Silk in U. Proi-^ 
1900, 4-7 ; Dewar, Monoq. Silk Fabrics C. Prov., 1901 ; Mukerji, Monog- 
Silk Fabrics Benq., 1903 ; also Be.port on an Inquiry into State of T^^ 
Silk Indust, in Benq. and C. Prov.. 1905 ; Hanausek, Micro. Tech. Ff 
(Winton and Barber, transL), 1907, 148-9, . ,, 

Tasar silkworm of India, a name which in English commerce is o 
written “ tussur ” or “ tusser.” and in French “ tussore.'” It is 
said to mean a shuttle, and to be derived from tasara or trasara in Sans 
but neither of these words are employed by the older authors to 
a particular form of silk. Mr. A. Yusuf Ali points out that the e 
“ t ” in the word for shuttle is the soft dental, while in the wor 
silk it is the sharp palatal “ t ” — two letters that are not often m 
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changeable. The English rendering iussur (if pronounced toosoor) would 
be quite unintelligible to the Natives of Inclia. Equally absurd are the 
renderings tussah, tusseh and tusha. [Cf. Milburn, Or. Comm., ii., 15H, 

244.] 

Kumphius gives an interesting account of this insect, and appears Eiriyaa-.mK 
to be the first European to call it tasnr (or, as he wrote it, lesser), and the 
word must even then (1691) have been well known, seeing that he was 
able to contrast the insect of the Moluccas with that of Bengal. James 
Petiver (who died in 1718) gives a picture of the, cocoon, and speaks of 
obtaining specimens from Madras through Edward Bulklev and Sam 
Browne. [Cf. Phil. Trans., 1701, No. 271, 843 ; Yule, Diari/ of William 
Hedges, ii., app. cccxx.] But an even earlier usage of the word denotes 
a fabric of striped silk and cotton, the silk being either tasar or muga. .=Mpe<i Fabrics. 
Thus, for example, in the Ain-i-Akbari (1-590) we read of tasar selling at 
Rs. to Rs. 2 a piece. 

Other vernacular names are used to denote this insect, or, rather, special other XameB. 
forms of it. We read of the tasar found in Bengal on the ber-trco 
{Zisi/jtJiii.s) being called biighy : that found on the n.san-tree {Trrmi- 
nalifi) being the jarvo ; in Manbhum, the tasar insect Is known as daza. 
daba, and in Santali it is lumam, Inmang ; in Bhagalpur and Dinajpur 
(according to Buchanan-Harailton) it is jam ; in the United Provinces 
it is koa (cocoon), and the insect that lives on the ber is called kusivari. 
and that on the dsan the tasar : and in Assam it is often distinguished 
as the katkura, while in the Deccan the name kolissura is sometimes given 
to it. Roxburgh calls the insect hiighg. and the silk spun from its cocoons 
tusseh. 

Habitat and Races. — According to Sir George Hampson it is a native Races, 
of China, India and Ceylon. It may be spoken of as a denizen of the 
upland forests inhabited bv the Santhal. the Kol. the Khond and the 
Gond, extending west and south-west of the Gaugetic alluadal basin. I'lsWoution. 

In other words, commencing at the Rajmahal hills, it stretches through 
Karackpore, Chota Nagpur. Orissa, the Central Provinces, the Northern 
Circars to Hyderabad. It has thus the Ganges for its northern boundarv. 
the Godavari for its southern, the coast range.s of Orissa to Raingar in 
Hyderabad for its south-eastern, and the Nerbudda river and the Kainiur 
mountains for its north-western boundarv. But it cro.sses the.se limita- 


tions at various points, as, for example, it pa.sses the G.anges and enters 
Nepal, Sikkim, Assam, Maiiipur and Chitt.agong. It h.as also been re- 
corded in Mysore. Beyond the special tract indicated, it i.s everywhere 
else more a curiosity than a commercial product. 

There are several varieties or races of this insect (Fa. Br. Ind.. l.c. 19) : 
— “The form iniflifta is the most yellow; pap/tia is pale browni.sh- 
vellow ; nebido.sa greenish-brown, clouded with fuscous a.s far a.s the 
postmedial hue ; w'hile cintpdesa, from Ceylon, is a dark brownish-yellow 
form.” 


Semi-domestication. — The term domestication can hardly be applied Semi- 
te the method of rearing this insect pursued in India, ami still in niaiiv domestica- 
locahties it is not strictlv speaking wild. The chief districts of production 
are' Bhagalpur, Chota Nagpur and Orissa in Bengal, and Chattisgarh, 

Nagpur, Nerbudda and Jabbalpur in the Central Provinces. Rut the 
P-xperiments performed some years ago at Poona proved that, so far at 
least as Western India was concerned, the expectations often adv^anced 
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of greater success from special cultivation over restricted areas, as com- 
pared with collection by the ordinary method from wild sources, were 
misleading. The semi-domestication that ordinarily prevails is to en- 
deavour to grow (or rather to encourage the natural grow'th), within a 
certain tract of country, the tree or trees on which it is intended to rear 
the insect. The seed cocoons are collected from the jungles and tied on 
to the trees. Thereafter men and boys, armed with pellet-bows, guard 
the in.sects, as far as may be possible, against their enemies — chiefly flocks 
of birds that would greedily devour the caterpillars. In some few localities 
specially selected cocoons are reserved from last year’s supply for the 
purpose of seed, and it is even occasionally the practice to allow the moths 
to make their escape from the cocoons under confinement, and to retain 
the females as prisoners in a position where they may be visited by the 
wild males, and thereafter to tie the little cages or baskets containing 
the eggs on to the trees. But it ha.s been proved beyond dispute that 
the worms will not feed properly in captivity. The pairing of the moths 
and the production of the eggs may be accomplished under cover but the 
feeding must be done in the open air. Moreover, the worms are very 
timid, and must not be disturbed while feeding. In some localities 
they are carried from one tree to another when the supply of leaf runs 
short, but even this degree of interference is resented, and the worms 
seem never to form proper cocoons when any such interruption has oc- 
curred during the vigorous feeding stage. 

For more than a century continuous efforts iiave been made in India to 
improce and extend tlie traffic. In 1790 Michael Atkinson (a corresponded 
of Ro.xburgh’s) wrote: '‘This species cannot bo domesticated. I am informed 
that the Xatives cannot even retain any of it for seed. The hill people say 
that they go into the jungles, and under the byer and asseen trees they find WB 
excrement of the in.seets ; on which they examine the trees, and on discover!^ 
the small wornns, they cut off branches sufficient for their purpose, with tie 
yoimg brood on them ; these they carry off to a convenient situation near tn® 
houses and distribute the branches on the asseen tree in proportion to the ^ 
thereof, but they put none on the byer.” The Board of Trade of Bengal 
in 1819 a serie.s of reports on the “ tnsaah ” silk, one of which is entitle 
of rearing the Gutis (gootee = cocoon). •• The seed is purchased from the jenW 
people, who collect it in Augiist, Plots in the forest are appropriated for 
where the ashan, sal and sejah trees predominate, particularly the first, w i 
constitutes the best food. These spots are carefully cleared of other ti^ 
shrubs annually. Just before the perforation, the seed cocoons are tied on 
the trees. The rearers live in huts erected on the plot, keeping guard mg 
and day with pellet-bows to drive away kites, crows and utiier birils. 

These two pa.ssage.s may perhaps suffice to show that a century ago thesjs 
pursued was in every detail that followed to-day. But, as already men 
some thirty years ago Jlajor Coussiuaker conducted, on behalf of the bm'® 
of Bombay (Admin. Rept. ZJomft., 187<i-7, 172; Coussmaker. March **’ • 

exteiisis'e experiments in order to ascertain how far the Native systetn^^b^ 
be simplified and improved. Ho made many important discoveries an 
most of the obscure problems of the lite-hi.story of the insect, but at ®j^^( 
time his results demonstrated conclusively that in Poona at least, tii 
could not, under .any degree of domestication, be reared profitably- -'b®® 
his final report expressed tlie opinion that sy-steniatic tasar silk-growmg^^^^ 
not pay. Another practical investigator. Mr. W. Coldstream, tbe 

a slifrhtiv more favourable opinion than Major Coussmaker, admJttea ^ 
future of the industry would depend un whether it could be made to 
stream, moreover, worked with a view to discover if tasar silk 
be engrafted on the village indu.stries of the Panjab, rather than the ® pj} 
nient of a large commercial industry. Mr, H. C. Cookson wrote a 
on The Silk Industry of the Panjab (18H7), which republishes, as an 
Coldstream's rcp<.»rt of ius experiinentri. Later on a second laonograp 
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Silk Industry of the Payijah v:si^\\TiXtGn by W M. Hailoy (I 8 O 9 J! which once mf>re 
reviewed Mr. Coldstreaurh; experiments. 

The insect lives essentially in the forests remote from tlie railways and centres 
of commerce, and in tracts of country unsnited to Eiiropeaii life. Even to tlu* 
Natives, the occupation of iasar silk rearing: can liardly be view*'d as a fa\onrite 
one, for in addition to having to leave their homes and to take np temporary 
residence in the jungles, they have to submit to austerities enjoinr’tl by religion 
that make the occupation a punishment rather than an enjoyment. Moreover, < 
the advances of agricultural occupation are daily prtVvsing the area of poN<il)!e iasor 
silk production farther and farther away, honce it can e<l^^ily be underNtood why 
the cocoons, even when collected from purely wild sources, can hardly l*e con- 
v'eyed to the nearest railway station at a price at all likely ti) command a ready 
sale. Mukerji suggests that the most pr.ictkable way of introducing tlie Uisnr- 
rearing industry in a new locality is to settle a number of S<*nth.il families, ar-- 
quainted with this industry, m the new locality. The Sorithals have a here- 
ditary aft’eetion for the tnsar caterpillar and eertam notions n'ganling its treat- 
ment, ac({uired from cliildhood. Tins aftection and the.>e iiotiorw enable tiumi 
to watch patiently the worms all day and at all seasons. They ha\»- also the con- 
viction that they are personally liable to supernatural \witatif»iis hoilirig evil it 
they neglect any of their traditional rules regarding the rearing of tnaar silkworm. 

All this is quite different with the Chinese tasar ( i nthwtvu It is a 

native of the w’arm temperate tracts of China, feeds on oak-leav'cs (see p. 912). <ind 
has been serai-domesticatcd for centunes,. MorooM-r. it is a bivoltme inse<'t : that 
is to say, it gives two crops m the year. A <lotno&ticated insect that can he reared 
with ease on a plantation within an accessible locality can hardly help proving 
more profitable than a wild one. the collection of the cocoons of which <u’er an 
extensive inhospitable tract of country entmls considerable labour and expense. 
The capabilities of .-i. itertufi in China are as different from those of 1 . puphia in 
India as any two subjects of inquiry could pos.-sibly be. The one is a denizen 
of a salubrious and invigorating richly cultivated temperate country, tlie other 
of enervating tropical jungles infe.sted with <lisease and animals mimical to 
human life. The inhabitants of the one country are industrious and energotir. 
of the other apathetic and enslaved by rcligi<'*us restrictions and riljligations that 
make the collection of tnsar cocoons distasteful and unpopular. It is (>ne tiling 
to say the insect is “ found in the forests of all parts of the Indian continent and 
to be had for the trouble of collection.” It is quite another matter to make 
that wild insect tractable to the necessities of commerce, or e\-en to overcome 
the religious prejudices of the agents who have to be primarily employed m 
the development of the trade. 

FOQD-PLAMS OF THB TASAR WORM . — The following are the chief tre<*-> 
on which the Indian tasar silkworm feeds ; — 

Auogeissus latifolia, dhaura (pp. 

70-1). 

Bassia latifolia, mahua (pp. 110-7). 

Baulimia variegata, kanchan (p. 121). 

Bombax malabaricum, (pp. iOb- 

Careya arborea, kunibi (p. 269). 

Garissa Carandas, karaiindd 2i0— 

i). 

Celastrus paniculata, mol kangnir (p. 

292). 

Chloroxylon Swietenia, hillu (p. 294). 

Bodonsea viscosa, sanatta. 

Eugenia Jambolana, jdman (p. 526). 

Crops of Tasar . — The iasar .siiicwona has generally two erop.-.. hut 
instead of being bivoltine in its wild state, it is most prohafdy quadri- 
voltine. According to the Kev. Dr. Campbell, then- are often three crops. 
The cocoons are procured in May and June, from per^fuis who collect them 
in the jungles. The larger ones are generally female aid as much 
8 to 10 cowricvS apiece are paid for these, while the >maller male ones fetcls 
much less. From these moths emerge, and the Lt erop of caterpillars 


Ficus Benjamina, nafidruk. 

F. religaosa. asuut (pp. .">:)s-9). 

F. retusa, knmrup. 

Lagerstrcemia indica. telinga-rhtna 
L. parviflora, bakli (p, 701). 
Ricinus communis, arund ip. 916). 
Shorea robusta, sal (p. 916). 
Tectona grandis, sagun (p. I 07 O), 
Terminalia Arjuna, arjan. 

T. belerica, hhnird. 

T. Catappa, jangli-badam. 

T. tomentosa, asan, sa) (p. lo7;t). 
Zizypbus Jujuba, her (p. 1 1 t t). 
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spin cocoons in September ; 2nd crop (a small portion of 1st) emerges in 
October and spins cocoons about January ; the 3rd crop, moths emerge 
from cocoons ot the 1st and 2nd crops about June, which brings us back 
to the first crop again. A proportion of the September cocoons only 
emerges in the following August. 

TECHNICAL REPORTS. — H. J. S. Cotton, editor of The Statistical Reporter 
(1876, i., 91-3), "WTote a paper on the Development of the Taaar Silk Industry, in 
which he reviewed the information available up to that date regarding the 
reeling, bleaching and dyeing of this silk. A gentleman at Lyons had in 1872 
in\ ented and jiatented. Cotton tells us. a process which he claimed to have solved 
these difficulties. Sir Thomas M'ardlo also discovered a process of dyeing tasar 
silk in brilliant colours, and of giving it the lustre of Chinese silk. Mention waa 
at the same time made of a patent taken out by Messrs. Gaddurn and Bosshardt 
of carding the silk of difTei'ent cocoons. Alxjut the same time, ^Ir. Jules Deveria 
tii Rampur Boalia aimounceil that lie liad discovered a process of reeling tosar 
on tlie ordinary filature. 

The Go\ ernTiient of India in a Resolution, dated Xovember 23, 1875, fur- 
nished particulars of tlie more important mvestigations that had been conducted 
both in India and Eiu’ope. Tlie chief difficulty depends on an inherent defect 
in the filaments spun In’ the worm. It is explained that the silk is produced by 
the insect from a double spimieret, and that tlie resulting filaments are not parallel 
but spirals that touch each other at the exterior points of their curves only, and 
are held in that position by the natural gum in which exuded. It is to this 
peculiarity that some of the special properties of tasar silk, such as its elasticity, 
are due. It is necessary that the degree of croissure should be exerted to bri^ 
the filaments into a round thread. Tliis could only be obtained in fully equipped 
filatures, and nothing but steam could ensure the imiformly high temperati^ 
indispensable. At the peribxl here iruJioated it was accordingly regarded that 
the complete reeling of tasar silk in the form that would command a large Euro- 
pean market could not be accomplished as a \ i)lage industry. A further 
lution of the Go\'ernment of India brings the knowledge of this subject up to the 
date of February 1879 ; the Resolution and its enclosures will be found re- 
printed in the Indian Forester (1879, v., 77-101). Cotes brought the information 
up to the date of 1890, and furnished most admirable iUustrations of the woiro, 
the male and femali moths, and the cocoons. Mukerji (Handbook of 
India) afforded muf h useful additional information regarding tasar, bu e 
may be said to have been specially concerned to make the merits 7?^^^ 

and Chinese worins known. Dewar, on the other hmd, observes that the m 
fact that tasar rearing, spinning and weavmg are village industries, olien com 
bined wdth agricultural pursuits, gives them an interest to the 
The aboriginal or loAv-caste people who rear the tasar worm and gather 
cocoons liv e in the most remote and jungly villages. The weavers ^ 
munities in the towns which are not too far from the jungle tracts. , 

remarks, in his chapter devoted to the history of tasar, that 
of its appearance in the Central Provices “would seem to be that oi C ^ 

district, where in 1775, under the Mahrattas, the monopoly of rea^g _ 

worms and making ia^ar-silk was farmed out by the ruling power, 
still done in some Feudatory States.” Sambalpur and Chanda are ^ j 
districts in the production of tasar, with Raipur and Bilaspur taking goo ^ 

places. During the latter half of the 19th century the Goyerimiern ® ^ 

made repeated efforts to extend and improve the production in the ^ 

Provinces, but with little practical results. Dewar reviews the va-rious ^ 

that were put forth, and his Monograph will be foimd wives a 

interest in that respect. Paranjpe (Ind, For., 1902, xxviii., 192- ) g 
sketch of the life-liistory of the tasar-wovm in Bhandara. which 

Mukerji [Monog., l.c ) observes that there are several classes of cocoo ^ ^ 
go by the generic name tasar. Those recognised in commerce, 
quality of their silks, are: — (i) The Yamarnai cocoon of Japan (- »* 
yoittatuHi) ; (2) the Chma tasar ( i. ; (3) the muga of Assam Ufl^na. are 

and (4) the Bengal tasar (.i. t**irf***th other wild silks, he ® 

in Bengal grouped under the name hharuaa. Of the commercial forrns ra 
the Bengal tasar has the greatest length of fibre, though it is interior 
the other three. The YainaTnai is so highly prized in J apan that, by law ^ 
puiuisliiuent may be meted out to any person exporting the seed-cocoom' 
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The silk afforded by its cocoons is almost as g»)od as imilncrry. Tiie China 
tasar cocoon is smaller tluui tho Bengal, and the av'erage length of its fibre is 
650 metres as compared with 700 metres m Bengal. 'J'he amount of waste 
is much greater with the Bengal than the China, though tlie amount of silk is 
higher — 8 per cent, in Bengal tasary as compared ’With 5 f>or cent, in China tasar. 
“The Bengal tasar cocoon luts a few other a<ivantages over the China lasar 
cocoon. The tenacity of the * have ’ (i.c. tho double fibre as it comes out of 
the mouth of the silkworm) is 28^ grammes, as compare*! to 18 grammes, whicli 
is the tenacity of the have of tiie China ttxsar. Tho ehistieity of tlu* hare is 2U 
per cent, avs compared to 19 per cent., wliicli is the elasticity of the have tif the 
China tasar. The Bengal tasar also loses less of its weiglit in bh^achmg ; China 
tasar losing as much as 21 per cent, while Jiengal tasar Iom--, only 11 j»er cent. 
The Bengal tasar is, houever, more dilUcult to bleach and 4]\e than the ('liina 
tasar.^'* 

Indian l^esults. — jMukerji {Rtpt. Inquiry into the State of the Tasar Silk Iwlust.y 
Beng., 1905) tells us tliat lie visited all the more important, <-t*aires of tasar pro- 
duction and manufacture and discussetl personally with those iiiterf’sted the issues 
of importance, Tlie report ojiens with the follow mg . 'I'he tasar silk industry is 
declining almost everj'where, although the demand for tasar < loth-, lias been on the 
increase m Bengal, owing to the general revival ot sericiiliure m this prt)\ince, 
which has brought into prominent notice tasar cloths as well as silk cloths.” Ke 
then enumerates the chief centres of tasar manubicturc, and concliules that there 
are h,500 families of weavers, or nearly 25,000 individuals, more or less dependent 
on fosar-weaving in Bengal. Of the Central Provinces, he remarks th.at it is 
purely a village industry, except in Sambalpur and Bila.'apur, but that there are 
probably not more than 2,500 tasar w’eavers ail told. The weavetf'. he explains, 
are entirelj^ dependent on a supply of cocoons for ihe eoniiiiuancc of their in- 
dustry, but that the rearers are agriculturibts who give but a portion of their 
time to the production of cocoons, and the number so engaged fluctuates very 
greatly. Roughly, he estimates that the number of persons concerned in tasar- 
cocoon rearing may be about eight times the number of those engaged in Uisar- 
weaving. There would be in Bengal, therefore, by that estimate, 200,000 
persons, and in the Central Provinces 20,000 persons who obtain at least some 
portion of their annual earnings from tasar silk. 

Mukerji then concludes wuth numerous practical deductions, amongst which 
the following may be mentioned ; — 

(1) That the wild cocoons are the richest in silk. 

(2) That Singhbhum is the district best suited for fa^ur-toiik leanng. Further 
that the wild barra rnuga w’orm of that district is the best all, follnwed bj tlu' 
muda muga, also of Singhbhum, then by the niuga of Mourbhanj. 

(3) That even in the wild state. Chanda and Bhandara cocf'ons are mf(>riur 
to those of Raipur, Bilaspiir, Sambalpur, and of the Bengal tasar di:HtnctN while 
the home-grown cocoons of Chanda and Bhandara aie the wt»rst "t all. 

(4) That the deterioration is more marked in the <-a.se of bnntia lljaii in 
muda cocoons. 

(5) That the main cause t*f the *locliiie of tlie mdu.^trv is the *iise<vrfe kiuiwn 
as grasstne, which affects weak worms, more than strong one.',, and worms feeding 
on low bushes more than those feetiiiig on high brandies of trees. 

(6) That grasserie being caused by irregularity of boason, s'u-h as hea\y 
showers following long-continued drought, it cannot altogether be avoide*! even 
by the use of good seed. 

(7) That degeneracy of tasar worms runs mainly along two lines. inferii>r 
cocoons (small size and flimsy in structure) being purposely reserved for seed, 
owing to the superior cocoons fetehmg a higher price ; and semi-doincstication 
and the use of home-grown cocoons for seed instead of wild ones. 

(8) That the cocoon-rearers are sometimes helpless, as wiki cocoi >nH are often 
not readily found. 

Lastly, as measures calculated to revive the industry, Mukerji propose:, the 
establishment of two model tasar-vearm^ nurseries m B*‘ngHi; the prupag-Umn of 
asan trees {TertninnHa) in the tasar village areas : and the n -'Tv.int.n of certain 
forest tracts for the wild stock only from which the model esrabh.-.hinent8 would 
periodically obtain fresh seed euppLies. With a btatemeut of < oniinuouri research 
and of -vigorous efforts, such as that implied by the numerous report.-- tluis briefly 
indicated, it can be hardly fair to affirm that the backwardneo.- of tho Indian 
industry is a direct expression of the apathy of all *-ono*Tned. 
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manufacture of tasar. — Mukerji {Monog., l.c., 1903, 104) 
points out that it is strange the cocoons should be gathered in the 
jungles of Singhbhum, Manbhum, Sonthal Parganas, and even of Assam, 
and brought down to the filatures of Murshidabad for reeling. To secuie 
improvement the tosar-silk reeling and weaving industries should, as far 
as possible, be estranged from the corresponding mulberry industries, and 
be developed on their own lines. There should, for e.xample, be no diffi- 
culty in establishing tasar factories in tosar-growing districts, where labour 
and fuel (both coal and wood) are abundant and cheap. He then adds, 
'■ A tasar reeling and weaving company organised on European principles 
and working in the ta.sar-growing district.s is likely to have a very 
prosperous career before it.” 

In exemplification of these views he then deals with the industry 
district by district. Of Murshidabad, he says the tasar cocoons are 
reeled in European filatures, chiefly at Bajarpara and Narayanpur 
factories. Of Hughli, Jahanabad Hub-division, ho speaks of some 350 
families being engaged in tasar and mixed tasar and cotton weaving. 
Of Bardwan, tasar spinning and weaving are carried on by some 228 
families. A certain amount of weaving is also practised for which yam 
is imported. Of Midnapur, he observes that cocoons are found in the 
jungles, especially at Mourbhanj anil Dhalbhum — the hardest kind are 
preferred. The cocoons are reeled locally and also spun and woven. Of 
Birbhum, he says the tasar industry is followed by some 300 fainihes, 
the cocoons being reeled and the cloth woven locally. B. 4 NKUEA has 
long been famous for its silk industry, but the tasar manufactures are 
not very extensive. The most important fabric produced is known as 
kethe. This is made from pierced cocoons, is coarse but cheap. Of 
Bhagalpur, the cheap bafta cloth is far better known than the kethe of 
Bankura. About 2,000 weavers (both Hindu and Muhammadan) gain a 
livelihood by producing various tasar textiles. The cocoons are importeo 
from the Sonthal Parganas, etc., and sold at Nathnagar at rates of 8t 
to 250 to the rupee, according to quality — pierced cocoons fetching only 
from 100 to 400 to the rupee. The yield is about one tola of tasar silk 
from 15 to 20 cocoons — and eight to ten tolas of tasar silk will bring m 
about a rupee. In the ba/tas the woof is usually cotton and the waip 
tasar silk. Of the Sonthal Parganas, Mukerji says that the cocoons 
are reared throughout the district for export to Murshidabad — the loca 
reeling, spinning and weaving are practised to some extent, especiali) 
in the Godda Sub-division. Of H.azaribagh, Ranchi and Palam.iL 
he remarks that there is no tasar weaving, but that a consideraoK 
industry' exists in rearing and exporting the cocoons. The pages devotee 
to these districts will accordingly be found to contain many useful pM 
ticulars regarding the methods and sea.sous of the operations concerned. 
Of Singhbhum, he remarks that there are only a few tanti (tasar) weavera, 
and the cocoons are reeled by hand by the weavers themselves, t 
dhutis or saris so made are largely exported to Dacca and Lower Ben^i 
and fetch from Rs. 3 to R.s. 4. But if weaving be unimportant, o 
rearing of tasar cocoons is an industry of considerable magnitude 
Singhbhum. The tasar weaving of AIanbhuji is. on the other han^^ 
of considerable value. There were at the last census 12,911 
tasar weavers, and Raghunathpur is the most important centre. ^ 
tasar weaving of Gaya is also fairly important, though the cocoons 
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no longer locally produced owing to the curtailment of Ihe forests. Of ''riNsa 
Balasore, Puri and Cuttack. Mukerji ohserves that the industry of 
tasar weaving is not an important one, though the rearing of the worm.s 
and production of cocoons arc largely pursued. 

III. Antheraea assama, ; Fa. Hr. hid. (Moths), i., D.E.P., 

20; Hugon, Silk and Silkworms of Assam, Proe. As. Soc. Benij., 18.'57, 

26-37, t. vi. ; Warnford Lock, Journ. Soc. Arts, 1880, 510 ; Geoghegan, 

Silk in hid., 1880. 151-5; Wardle, Wild Silks of Imlia. 1S81. 55-61 ; 
also in Journ. Soc. Arts, Mav 1885, xx.xin., 676 ; Stack, Silk in .dssam, 

1884, 5-9 ; Rondot, L' Art de la Soie, 1887 ; Cotes, hid. Mus. Notes, i., 

168-73 ; Allen, Monog. Silk Cloths of Assam, 1899, 3, 10-6 ; also Ca:. 

Assam., viii., 158, etc. 

This is the muga (miinga) silkworm of Assam, a name said to have N'umc. 
been originally given becau.se of the amber colour of the fibre, and hence 
frequently used to denote any wild silk — thus eri-muga, tasar-muga and 
katkari-muga. It is met with chieHv in .Assam, but its area e.xtends east 
to the Naga hills, including Sylhet and Cachar, and south to Tippera oistnbutioa. 
and the mountains of Burma. It has also been recorded as far to the 
west as the valleys of Kumaon and Kangra, and a special insect mentioned 
from Pondicherry, and named .1. in rott< ti, has been accepted as a form 
of muga. 

Historic Records. — It seems probable that the first mention of this silkworm 11 -too., 
and of its silk occurs in 1602 m connection with Mir Jiimla. But it must long 
anterior to that date have been Imown in India, since Tavernier (2'ravels I mi.. 

1676 (ed. Ball), ii., 281) makes special mention of the .Assam silkworms that 
remain on trees all the year ; and he does not suggest that fact as being a 
novelty, but rather implies that it was well known. He may, of course, lie 
alluding to the tasar silk, but in that ease the locality .Assam would hardly be 
correct. The collection of official papers issued by the Bengal Board of Trade 
in 1819 makes mention of the " niooga'' beinir "the most common and plentiful, 
the thread coarse but \iinds easily. The gutis are soM direct from the forest.s." 

This IS mentioned separately from liissah,'' ' terrah." " bunhumla," - dabba," 

“buggoy" and ■■tarroy’' silks, so that it very possibly was iriieiided to denote 
the muga proper. In the Dictionary will he found numerous refeivnees to papers 
by Buchanan-Hamilton. Jenkims, Huaroii, Heifer, Brownlow and Stack —all of 
whom have afforded interesting p.irticulars regardma this silkworm and .Vssam 
silk generally. 

Domestication . — The muga c.vist.s iti a state ol even mote complete Domestica- 
domestication than is the case with the tasar -thit cgg.s arc hatched and tion. 
the cocoons spun within doors, and while feeding on the. trees the worms 
are carefully supervised and protected from their enemies. When they 
have tinished eating they are removed from the trees and carried off to 
the rearers’ houses in order to spin their cocoons. The worm is multi- 
voltine, has five generations during the year, but of these only two or at 
most three are used by the rearers. The people of L'pper Assam anuu- '"ppfiT Aisara. 
ally import their seed-cocoons from Kamrup for their cold-season and Kimmi. s*-.; !. 
spring crops owing to the fact that the worm soon degenerate.s in the 
Sibsagar district, and hence no seed-cocoons are retained from the la.st 
brood of the season. This is said to be due to the fact that in Lower Assam 
the insect is fed mainlv on lAtso a poli/niit/in , the sualu or houalo. [(,f. 

D.E.P., vi., pt. iii., 176 ; Allen, Monog., l.c. 14-5.] 

Food-piants. — The muga worm feeils on a fairly exten.-ivc series Food- 
of leaves, the most important being sptwies of laurfd, such as the sum, plants. 
Altuhihis odorntissima. But other trees may be raentioncHl : — t 'inna- 
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inonmiu ohtiiiifolhun, Miehelia Vhamimca, SjpHplocos gmndi- 
fiorn, and several species of Litswa. In Lower Assam it is also largely 
bred on the sualu, TefroHf/tefa nioiiopetfifa. The most important of 
these food-plants is the sum {Ind. For., 1879, v.. 35-9, 202-21). 

Life-history. — The cocoons intended for breeding are placed in travs 
and hung up safely in the house. In a fortnight’s time during the warm 
mouths, and three weeks in the cold season, the insects come forth. The 
females, recognised at once by their bulkier boilies, are immediately 
secured by a thread passed round the thorax behind the wings and tied 
to a short length of straw hooke<l on to a line stretched across the room. 
The males are left free, but usually sufficient number consort with the 
female prisoners. Each female produces 250 eggs in three days. All eggs 
laid after then are rejected, and the moth dies about the fifth day. The 
pieces of straw, with their attached eggs, are then taken down and placed 
in baskets, covered with cloth, and the room in which .stored is heated in 
winter, but kept dark as much as po.ssible. In summer it is not necessary 
to retain the eggs within doors at all, and the straws may, therefore, be 
carried at once to the trees, due precaution being taken against undue 
exposure to sun, rain or dews, < !enerallv, how'ever, the worms are hatched 
indoors. They pa.ss through four moultings, and, when full grown, measure 
about five inches long. While feeding, if the leaves get exhausted, the 
worms are picked off and carried to fresh trees. The worms of their own 
accord, in fact, desceml from the tree and are caught b,v a trap of straw 
or plantain leaves tied around the stem, anil thus are easily picked up and 
carried by the attendant to fresh trees. It is said that if placed on a tree 
till' leaves of which have already been devoured, they refuse to ascend. 
When they have eaten all they desire, the worms are carried off and made 
to spin their cocoons in the rcarer.s’ houses. Trees from three to twelve 
years old are considered the best ; older are avoided, as they harbour 
ants, and the lichen and nio.ss on their branche.s impede the rapid move- 
ments of the w'orms. But the greate.st enemies of the mv^a crows, 
kites and many other birds by da_v, and owls and bats by night ; constant 
watching is thus necessary, and abundant and continuous employment 
thus afforded to the young, old and infirm members of the family. 

The periods and stages of the insect’s life are as follows : — hatching, 
from 7 to 10 davs ; feeding, from 26 to 40 days ; spinning, from 4 to 7 days, 
resting within the cocoon, from 14 to 21 davs ; and life as a moth, from 
to 5 davs. The variations in time indicated are largely a consequence o 
the season of the vear or brood of worm under record. The cocoon i* 
fawn-coloured, large, thin, devoid of the .suspensor, .so characteristic of e 
tasar ; and the .short jieriod spent within the cocoon, when taken in con 
junction with the more tractable habit of the insect generally, 
this a very much more desirable form of silkworm than the tasar. 
cocoon is about IJ inch long and 1 inch in diameter. In colour it is p 
a golden yellow, but there is usuallv a percentage of dark cocoons m 
every brood, for which no satisfactory' reason has been assigned. 

Reeling and Spinning . — Reeling is simple. The insects 
cocoons are killed bv exposure to the sun or by fire. Thereafter . 
are boiled in an alkaUiie solution. From 7 to 20 filaments are to c 
together between the palm of the right hand, drawn across the t ig • 
while the left hand works the reeling apparatus. The whole o 
silk may be unwound except the innermost layer next to the chrysa 
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The quiintity of silk afforded varies aerordinf; to the brood. The cold- 
weather insect cives the least, and i.s accordinelv iisiiallv resr-rveil for 
breeding, onlv the inferior cocoons beini; spun. 

No part of the miuja cocoon is, however, rejected as useless. The floss Carded 
pluckeil off from the outer surface of the cocoon, befoM- rci'linu is l•oln• and Spun, 
nienced, the shell that remains around the chrvsalis. and the i ocoons Irom 
which th(‘ moths have escaped in breeditifi;, are all rc.scr\'ed to bi‘ cardcl 
and spun, ainl the bv-proiluct thus obtained is calh-d ern and is often 
mixed with the e/'i silk — thejtroduct of the ne.vt species (see pp. Idl.'S, 1021). 

Manufacture . — The niuijn silk thread varii'S accordine to ipialitv Irom Manufac- 
Rs. M to Rs. 12 per seer, erri or .spun thr(>ad beine .sold at hall these r.itcs. ture. 

The cloth woven from ttnuju yarn has a brielit-rcllow colour ami a ])ri'ttv , 
yloss. It stands washing niuch bett<'r than anv other silk. ki‘c|imL; its 
ifloss and colour to the verv la.st. ft is iistiailv sold in pieces of '< \ ards 
lone anil I feet broad, the price varviii” from Rs. I K to Rs. 2 per sipi.irc in..' 
yard. Tliiu'e is tio large market where either thread or cloth can be 
purchased, but the headipiarters of the industrv is the district of Sibsagar -ii.-ieir 
in Assam, mori' (‘.specially the Sub-division.s of t iolaghat and .lorhat. The 
exports are mainly in thread, which go to Calcutta for local consumption 
or for export to Persia — it i.s too dear for the Jlnglish and Continental 
markets — the price ipiotetl being Rs. 6 to Rs. 12 per seer. There is no 
means of knowing the total production, but it has been estimated that the 
exports come to about 280 maumls a year. 

The Champa and Mezankuri mm/ns are only the silks of tin* worm Mezankuri 
obtained from in.seets fed on the trees of these names — Mhinlin Silk. 
t'huniiKicii for the former and Lifstra citrutu for the latter. Moriani \in;i, , 
is the chief localitv for the mezankuri silk. The chainpa silk seems almost 
quite forgotten to-dav, but it was the tine white .silk worn bv the Ahom 
kings and nobles of As.sam in former time.s. Buchanan-Hamiltun (in 
Montgomery Martin, (jaz. of Assam, 18.38. iii.. 1)79-80) speaks ol the 
’medamjfjori silk constituting the dress of the higher ranks. ■' most of which 
are dved red with lac but some are white.” Until (piite recently it I'onld 
be .said that the nvKja silk was the material of dress with the middle 
classes of Assam. 

IV. Atta.cus ricini, Boisd.. .Inn. Soe. Enlom. Fr., IH.H. loo ; D.E.P., 
Phalrenn ci/nfkm. Roxburgh. Trans. Linn. Foe.. 1801. vii.. 12 -8, f. .3: alsoiS'oc. 

Arts London, 1806, xxiii.. 411 ; Buchanan-Hainilton, iS'to/. .fee. /Ion/;., 21 1 ; 

Hugoti, Proe. A.s. Foe. Bent]., 1837, 23-6. t. v; Geoghegan. Filk in India. 

15.0-9: Stack, Siik in .4ssam. 1884: Wardle, II tW Bilk of India. 18-.).): 
a,Uo Journ. Foe. Arts, 1885, .x.xxiii.. 676 : Cotes, Ind. Mu.s. Sates, i.. 163 7 : 

Mitkerji. Handbook of Fericult.. 1899, 184-94 : Allen. Monofi. Filk ('lath ai 
.\s.sam, 1899. 4-lU : Mukerji. Monnq. an the Fdk Fabrns of Bem/nl. 19015. 

138-46. The Eri Silk, Assam Silk, Palma Christ! Silk. ete. Tim eri. :■ e.,.-, 
emit, arindi, etc. 

It mav be said that commercially this silk is obtained from .\'.-^.itii. 
though Roxburgh and Buchanan-Hamiiton speak of it as ii in their 
time it had been contined to Dinajpur and Rangpur. To-dav it i.s found 
throughout Eastern Bengal in the districts Purnea. Bogra, .J.dpaiguri, in 
addition to Dinajpur and Rangpur. It is also not uncommon in Dar- 
jeeling, Nepal, Kiimaon. (lava, Shahabad, Chittagong. Puri, and its 
cultivation has recently been attempted in Lpper India. 
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The textile sold in India under the name “ Assam Silk ” is almost 
invariably the produce of the insect here indicated, though of course muga 
silk is very much more restricted to and characteristic of the valley of 
Assam. This is the silk with which the poorer people of Assam used 
formerly to be almost exclusively clad, while the muya silk (which in 
India is often classed as a special grade of tasar silk) was that (as already 
mentioned) employed by the middle and upper classes. 

Historic Records. — Perhaps the earliest European record of tliis silk is of the 
date 1676, when the agent of Port St. George wrote that large quantities were 
produced in Goraghat. Milburn {Or. Comm., 1813, ii., 244) gives particulars 
of what may be accepted ae the first European transactions. The cocoons, he 
observes, are remarkably soft and white or yellowish, and the filament so er- 
ceedingly delicate as to render it impracticable to wind off the silk ; it is therefore 
spun like cotton. Roxburgh gives particulars furnished by his correspondents : 
Atkinson of Jangypur, Glass of Bauglipore, and Creighton of Malda. These 
names, and the localities with which they are associated, are interesting as 
forming links that eormect the early records. The last-mentioned observer 
speaks of the worm as reared entirely in the houses of the people. Atkinson 
refers to his endeavours to reel the cocooms and to his discovery of this being 
impossible. Hugon and most other authors say the cocoons are softened by 
being heated in a solution of the ashes of certain plants. They are then 
opened out by the hand, the chrysalids extracted, the flattened-out cocoons 
washed, kneaded in the hand, sun-dried, and then crudely drawn out into 
threads and spun. Browmlow, who half a century later conducted experiments 
on a large scale, tells us that the cocoons may be softened before being carded by 
being placed in a solution of cow-dung and water. Most WTiters mention the 
circumstance that hot water injures the fibre and that both the carding of the 
cocooms and the washing of the fabrics should be done, as much as possible, in 
cold water. Coming to modern times. Sir Thomas Wardle says, '‘Abandon all 
idea of reeling eri .silk ; the cocoon is too soft, and the fibres mingled together too 
irregularly, to afford any hope of successful reeling commercially. Produce 
It on a large scale, comb and spin it and the success is complete.” 

Food-plants. — The food-plant of this silkworm, as the name of the 
insect implies, is the castor-oil or folma christi {Iticiniis ('tnniiiiiHis). 
There are two forms of that plant grown for this purpose, a green- and » 
red-coloured. But there are other food-plants, such as Hetefopnnax 
fi‘afjrans—t\e keseru — of Assam; ^lihinthiis exvelsn, Coriaria 
nepalensis, Gnielina avhovea, -Jntvophn Cnrras, ZanthoxyluM 
ala fn III, and Zizjiphus Jfujaha. Of these the two first mentioned are 
by far the most important (see p. 915). 

Life-history. — The eri worm is multivoltine and reared, as already 
observed, entirely within doors. The castor-oil plant in Assam and 
Eastern Bengal is allowed to grow spontaneously in the rearer’s bade 
garden or on any unoccupied land in the neighbourhood, and no attention 
is paid to it. The tending of the worms goes on all the year round, and is 
accomplished by the females of the household. As many as 
twelve broods have been recorded, but those actually reared are about hal 
that number. In fact the autumn, winter and spring broods, or those tna 
spin their cocoons in November, February and May, are most hignij 
valued. The broods of June to September are only reared for the purpose 
of perpetuating the stock. The stages in the life of the insect are as 
follows; — hatching, 7 to 15 days; feeding as a worm, 15 to 32 
spinning the cocoon, 3 to 6 days ; resting within the cocoon, 15 to 30 asp, 
and lastly, life as a moth, 3 days. The range indicated is due to e 
influence of the seasons. .. 

Crop. — Mukerji estimates that from an acre of ca.stor-oil plants i 
would he po.ssihle to obtain from 60 to 90 .seers of pierced cocoons a 
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Thp priro of those wouhl ho about Ks. (U). Rut in tins wa\' it will not 
pay. It is when orowii on oild bits of land and the worms roaro<l and the 
rocoons spun by the women, during their .spare moments, that the industry 
becomes profitable. Until the price rises materially, it will probably not 
pay as a separate industry. But as a supplementary crop it is yery 
remuneratiye, and the insect is more easily re.areil and is less evpensiye than 
the mulberry worm. Since tin' cocoons cannot be reeled, there is no object 
in killiiii; the insects within them. In eyery instance, therefore, they 
should be allowed to escape. Green rri cocoons, that is to say, cocoons 
with liye chrysalids, sell for 500 to 800 to the seer (2 lb.). If they are 
killed and dried in the sun, 1,500 to 2,.500 go to the seer. When the 
insects haye escaped (pierced cocoons), .'i.ttOlt to 7.001) co to the seer. In 
other words, while a mauiid of picrce<f cocoons may fetch Rs. KX). the 
same weight with the ehry.salids inside may oidc realise Rs. 20. 

Carding and Spinning . — The cri cocoon, it is .lid, has been siicces-- 
fully reeleil in Italy, but from time immemorial it has in India been 
opened out crudely, then sjuin. \o sort of information can be furnishi’d 
as to the e.vtent of the nianufacture.s nor the probable margin ayailabh' 
for e.xport. Mention has been made of a traffic in cocoons from Goalpura 
to Calcutta of 400 to 500 cwt. yearly. The spun thread, though coarse, 
is woven into textiles that are exceedingly durable (see pp. 1011, 1021). 
In fact eri silk i? stronger than wool, cotton or mulberry silk. But the 
European trade demands white eri cocoons, and this somewhat restricts 
the supply. 

Manufactures . — The thread and cloth are largely traded in all ovi'r 
Assam and Cachar. though the effect of the imports of ManchestiT cotton 
goods has been to largeh' displace en as an article of clothing. Hugon 
speaks of large quantities of the cloth being e.xport ed to Lhasa by merchants 
known as " Kampa Bhotias.” but he adils this trade ha.« entirely ilied out. 
Stack says that throughout the whole range of the southern hills, from 
the Mikir country to the Garo. eri thre.id is in great request for t he weaving 
of those striped eloth.s in which tin.' mount, aineers delight. Tin' .Mikirs, 
Kuki.s. and Garo.s cultivate the worm for thcmselvi's. but the hand.somi' 
and durable cloths vorn by the Kha'.ias and .s^antengs are woven of thread 
procured from the .Mikirs. T. X. .Mukharji {.U/ri. h’ll'i.. It^fil, Xo. 1!)) 
refi'rs to the fact that within recent \’ears ,a new market has been found 
for the cloth, in supplying .suits of clothes for the Kuroju'ans and XHtives 
of Indi.a. The supply, he atids, is not equal to the demand. Efforts have 
been made with that object in view, in many p.arts of Bengal anti A.s.sam 
and even in the United Provinces, but so far with indifferent .success. .A 
more recent, and in some respects fuller account of the en silk industry, 
will be found in N. G. Mukerji's Monografh. He there give.s details of the 
industry a.s it e.xists to-day in Bogra, Rangpur, Jalpaiguri and M iimen- 
■singh. Speaking of the increasing demand, he observes that this is now 
being met by imitation en. made out of waste mulberry silk. He then 
add.s, " .\t pre.sent little skill is brought to bear on ♦^he production of rri 
silks either in .Assam or in Eastern ,and Xorthern Bengal. The spinning 
might be more uniform and the weaving more varied and artistic. 
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ISDiA.S’ SILK PRODUCTION AND MANUFACTURE. 

In official statistics of filatures and mills, all village industries are dis- 
regarded and returns furni.shed .alone of factorie.s, etc., that employ twenty- 
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five or more luiirls. This jiives an unnecessarily low and imperfect con- 
ception of the interests involved, since here and there throughout India 
and Burma there is a fairly extensive village or domestic industry in 
rearing, reeling and nianufacturing, entirely disregarded by official 
returns. iIoreo\’er, recent statistics would seem to mark a serious decline, 
whereas the explanation of the shrinkage shown is largely the discon- 
tinuance to chronicle certain factories. 

Filatures, Mills, etc. — According to the latest volume of the Finan- 
cial and Commercial Statistics, there were 7-5 silk filatures in India in 1904, 
emplo\'ing 9. .526 workers, all in Bengal. There were also in the same year 
11 sdk mills, employing 2,96'4 workers, distributed thus: — in Bengal, 
8 mills with 1,465 employees ; in Bombay, 2 mills with 1,299 employees; 
and in the Panjab, 1 mill with 200 employees. According to the Imperial 
(inzetteer (1905, ill., 209) three large silk mills (two in Bombay and one 
in Calcutta) are worked by steam-power and are almost exclusively con- 
cerned in catering for the Burmese market, a trade that was formerly 
concentrated in Glasgow but is now inainlv in the hands of Indian and 
.Japanese manufacturers. ‘‘ The Bengal factories of to-day largely work 
up tasnr silk in place of preparing the horah silks formerly turned out 
by them ; they are owned and managed by Natives and do not employ 
European machinery. Besides the registered mills and factories, numerous 
weavers own one or two looms worked by themselves and their famihes. 
Silk-weaving seems intimately associated with Gujarat. From one end 
of India to the other Gujarati silk-weavers may be found, spealdng a 
dialect of Ciujarati or u.sing Gujarati names for most of their appliances 
and for the textiles they produce.” 

The extent and location of the silk interests may now be indicated 

BESQ.AL (see p. 1010). — This, as alrearly stated, is the great centre of the 
silk-reelina industry. Formerly a large trade also existed in the manufacture 
of corah (korah) silks — plain undyed silk piece goods, the demand for which hM 
fallen off \'ery greatly in con.sefjuence of the greater popularity of Japanese and 
Chinese silks; but at the present moment the traffic in the Bengal corahs 
reviving. [Cf. Indian Art at Delhi, 1003. 302-7.] JIukerji says, in his Mom- 
graph, that with the exception of Chittagong Division, all the other portions 
of Bengal have a silk-weaving industry. The following particulars may be given 
of the chief centres : — 

Presidency Division. — The industry is confined to Murshidabad. Mulberr> 
growing, cocoon rearing and reeling, as also silk-weaving, are all practised, and t r 
town of Mirzapur produces the rhost superior fabrics in the whole of Bengal ; M 
Baluchar and otiier centres are also famous, especially for artistic and brocad 
faiiric.s. The trade in reding is mainly concentrated in Berhampur and Je^anj, 
and there the wealthy inerchants resale. During the last decade the indust^^ 
seriously declined, both in cocoon-rearing and corah-weaving. The census 
loot shows 41,01.') persons dependent on this industry in Jliirshidabad again* 
.).), 142 ten v'cars jirevioiisly, , 

Bardwan Division. — Silk-wea\'ing is carried on in all the districts, 
Siikurnar Haidar gives an interesting historic sketch of the silk industry o 
•fahanabad, in the Hiighli district, during the seventeenth century. In 
Bariiwan district silk-weaving is mainly carried on in Katwa and Kalna u 
divi.sions, but not in Raniganj. The cocoons reared in Midnap iir, and e\en n 
all parts of HowTah, are utilised in the loom.s of Chandrakona. In Howra 
silk-rearing industry is of minor value, but the .silk-weaving of Bankura is of ^e 
iniporlani'c, e)-cn more .so than the rearing of cocoons and file spinning indus 
ft is a curioufi circumstance that the East India Company shoulil have s n' 
for years to establish Hiighli as the centre of their .“ilk industry and ha'C ** 
to iniiuce the weaver.s to settle in that district. 

Bhagalpur Division. — In Maldah, cocoon-rearing and silk-spinning are 
on more or less extensively throughout the district, while silk-weaving » ^ 
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oentrated at Sahibsanj, at Shahpur near Mhi>la}iat (silk f;u‘t?>ry Ix’Iori'xinii to a 
French Company), at Sajapur, near th(‘ rninr» of (hair, ami at Maldah. 'rho silk 
mdufitry of MaUiali has in hict slowly hiit steadily unproved duniij; the Itist 
decade\ and the census hijuros sliow 43,4!CS juTsoris as employed in llMd, as com- 
pared witli 42, HIM) in IHIU, hut tins nn]>r<»\ enu*nt, as in tlie cav^c of ^Murshidahad, 
Kajshahi and Birhhutn, has lieen mainlv in the department of wca\in^. 

EASTERN BESOAL AND ASSAM.— Rajshahi /Wv/s/on. -Miillx'rry cultivation, 
cocoon-rearing, silk-spinning and silk-\\ea\ mg are still reganhxl as imlustnes ot 
verv considerahle importance. Hut to fce^l the Fiiropeari silk f.ictoncs, cocoons 
are imported from IMaidali as the local supply is insiiltieumt. 'I'hc (-liier <‘entrc of 
spinning and w'ea\ ing is at ]Mirgan| — .ind the host mutka silks an* turned out at 
Dakra. The principal trade centre for y.inis ami fat»rj<‘s a portion of the 
Sadra station of Kampur Hoalia. Hogra cocoon-reanng fa gn‘atl\ di’preciated 
industry) depends entirely on tlie neighhonrmg district ot Kajshalu tor the 
disposal of its produce. 

Assam Valley. — BavSU {Aqri. Journ. li , pt. i.. 22-‘12) rcMcws tiu* results 

obtained with the experiments tf) acclimatise tin* Fun*pean '-ilkworm in Shillong. 
This was proposed by Sir J. Bainpfylde Fuller in IlKt4 ami has ever ‘«ince htxai 
prosecuted with inm-h energy. It has been ])rove<l that the winter eohls liave 
proved sufficient to check early and irregular hati-hing. Tliree years' exp^Ti- 
ence has shown that the climatic conditions »>£ Shillong during April and the first 
half of May, which cover the rearing season, arc not unfavourable to the healthy 
development of the silkworms.*' But jirolongefl \\ct weather is injurious, and 
it cannot, therefore, be said that the climate of Shillong ‘luring April and May 
is wholly free from danger. Great inconvenience Inus been experienced in drying 
the cocoons during the monsoon, which follows closely the rearing season. To 
safeguard this a drying-case has been use«l. and apparently with succes.s. 

Basil points out that a fairly large field exists for the extension of seri- 
culture in Assam, A successful experiment has been performed in Kohima m the 
Naga hills. Manipur possessesa nascent «ilk-rearmg ami manufacruring industry 
(see pp. 993, 997). There is thus e\ery reason to believe that the Kurnpeari silk- 
worm might be raised in the greater part of the hilly country extending from 
Mampur on the east to tlie Garo hills on the we.st. AH over the valley of Assam 
there are professional silk-roarers, u ho have only to he taken in liand an<i educated 
in the art of safeguarding their worms, m order to secure the foundation for a 
large and important inilustry. 

UNITED PROVINCES OF AGRA AND OC'O//.— Perhaps the earliest attempt to 
organise a modern silk industry in the Dun was made by C.ipt. Hutton of 
Mussonrie in 1850 (Geoghegan, Silk in India, lol ~]\k 131 -2). From time tt> time 
various subsequent encieavour.s were made, and finally Mr. H. G. Ross, Super- 
intendent of the Dun, handed the industry o\er to 51es>r>. Li«ter A Co.. Bradford, 
and it is well know-n that large sums of money h.i\ e >ince ) .S79 iH'en expended by 
that Company in their efforts to urgani-'C a large and profitable iudUf'Trv. Diotani 
(Memo, on Silk in India, IHS3, 24-34) revicwh all tiie e'\-pcrim<-nts pcri-.rmed ami 
the results ohtame<l, and lii.s paper w ill repav pcni^.d. ^torv was earned df*wn 

to iHiH) l)y N. G. Mukerji [Hrpt. of a Smcult T<mr tn thv f’. Prov., tkr ranjrd) 
and Kashmir, 7-14) in his \ig()rous rc\ ie\v of the results attained hy Mes.srs. 
Lister Co. The next publication of luiportaia o is by ^ usuf Ali {Monoq. on 
Silk Fabrics, 1900. 9-25), This .sets forth the ups and downs in the industry 
sustained mainly by Lister & Co., and the complete change winch hjw taken 
place from the grande magnancrie to that of tenant rearing. A Savings Bank 
has also been started by them to protect the rearers from the money-lemlers, and 
every effort put forth not only to improve the pcisition of the tenants but to 
simplify the superior methods of silkworm-reanng that they were dt^ired to 
pursue. To the energy and (ietenmnation of purpose of tlie late Loni Masiiam 
(formerly Mr. Lister) has to be attributed the pre.-ent position of the silk industry 
of Northern India. , 

PAAV 4 a.— Baden-Powell (Pb. Prod., IH»>S. L, Hd -77) gives .» tull arf.mnt of 

tlic silk industry of this proviiK e during th»‘ perioii i.f ''bn-h he wrote. In faG, 

though manv w-riters have followed in hi'^ footsteps, very iittlc additional in- 
formation of any great value ha.s been imvie pubhe. In 1H.H> Dr. (»ordon con- 
ceived the idea of extended silk proiim-imn. He ac<‘ordirigly planted inulberry 
trees at Arubala. which still existe<i in ls5S (G€N»gheg)in, l.c. It wjuild 

occupv manv pages to enumerate ail the expenments that were subsecpiently 
conducted. Mr. Cope made a vigorou'i effort, m lS.>4~t>, to aceijniati«e the 
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Kashmir insect in Amritsar, where an abundant supply of leaves from standard 
mulberries were to be had. Passintr over many other investigatora and adven- 
turers in sericulture, we come to the time when Lister & Co. commenced opera- 
tions in Giu*daspur and Capt. Bartlett in Kangra. But all this has been already 
told so fully in the Dictionary that it seems only necessary to refer the reader to 
that work. [The following publications in sequence of date may assist the 
inquirer : — Liotard, l.c. 34—46 ; Cookson, Monog. on the Silk InduLSt. Pb., 1886-7; 
Mukerji, Be-pt. on Sericult,^ Z.c., 1890: Hailey, Monog. Silk Indu»t. Ph., 1899; 
Hoshiarpur Dist., Panjah Gaz.. 1904, 135-8.] 

KASHMIR. — Lawrence {Valley of Kashmir, 1R95. 367-9) says that Mirza Haidar 
in his history (a.d. 1536) alludes to the abundance of mulberry trees in Kashmir 
and to the leaves being used for the food of the silkworm. Adams [W andtrir\^9 
of a Nat. in Ind. (ed. 1867), 198-9, 269) describes the silkworm industry as seen 
by him. Drew {jummoo and Kashmir, 1875. 409) speaks of the silkworms of 
Oilgit being reared in small quantity and of the worm being smaller than that 
of Kashmir. Several writers mention a small wild insect seen on the mulberry 
trees of Kashmir, the cocoons of which were collected and sold. Liotard (ilfenw. 
on Silk in India, 1883, 46-55) traces the industry to his time and gives tables of 
statistics from 1869 to 188L The effort made in 1869 by the Maharaja Kambir 
Singh to extend and improve the industry i.s mentioned by most of the writers 
on this subject. The cocoons raised in 1876 were valued at 1.70,064 {Indian 
rupees). But disease appeared, and the industry rapidly declined until taken in 
hand by Lawr-ence. In his address to the Society of Arts on April 26, 1896, be 
tells the story of the efforts that had been put forth to resuscitate the industry. 
This is followed up by a series of reports and official correspondence [Agri. 
Ledg„ 1898, No. 10), in his report, dated September 15, 1900, addressed to Sir 
Adelbert Talbot, Resident in Kashmir. Mr. C. B. Walton, Director of Sericulture, 
narrates the work accomplished durins: the year. The crop attained came to 
11,019 maundg of cocoons, which when reeled was worth Rs. 7,71,000, which 
represented 100 per cent, on the cost of production. N. G. Mukerji [Ptpl- 
Sericult, l.c. 1-17) gives many interesting details and practical observatio^. 
He mentions that ho had procureil for the State from Signor Susani cf Italy, 
100 ounces of purely cellular seed of the three best classes of cocoons. ^ Lastlyf 
Sir Thomas Wardle {Kashmir, Its New Silk Industry, 1904) tells in 
360 pages the rise and present position of the silk industry of Kashmk. 
He gives particulars of the supply of eggs personally procured, and of the 
machinery purchased on behalf of the State and which he had taken out to 
Kashmir and seen established in w'orking order. He also affords details o* 
subsequent results attained. In a note written by the officiating superintenden 
of sericulture, Mr. H. D. Douglas, in 1906, it would appear that in 1903 
of cocoons was 10,000 roaunds; in 1904. 13,000 maunds ; and in 1905, 23,^ 
maunds. The net profit to the State in 1905 came to 1^^ lakhs of rupees, ^ 
1906 to over 3 lakhs. In the year April 1905 to 1906, 600 bales of silk of 150 ■ 
weight were reeled. The price realised at the beginning of the year was a,mn 
12^. a lb., whilst later 155. were obtained. Last year 10 looms were started 
produce cloth in competition with Japan, and, these proving successful, 200 more 
looms had been ordered and arrangements made for these to be in working or^ 
by June 19, 1906, Thus the revived industry bids fair to be of the utm 
value not to Kashmir alone but to the British Empire. . . 

SIKKIM, SEPAL ASD KUM.AOS, BALUCHISTAN, ETC. — Very little 
mation exists regarding the attempts that have been made to establish a regulw 
silk industry on the Himalaya except at Dehra Dun, to which reference has airewy 
been made. Further to the west in Afghanistan and Baluchistan there m 
always existed a small industry. Thus Moorcroft {Travels, 1841, ii., 416 ) m^en lO 
that the town of Yang Arekh in Bokhara is supported chiefly by its matures ^ 
raw silk. There are two kinds of silk, white and yellow', exported to Blab 
Peshawar. This is the survival of the early traffic from Central 
(repeatedly alluded to in connection with Khotan) conveyed down the 
river to Bombay and Surat. • j i ig 

Speaking of Baluchistan, it may be observed that the present indue ry ^ 
due very largely to Air. Rogers, who, at his own exqiense, conducted 
experiments at Kirani near Quetta. The silk produced was so favo 
spoken of that efforts have been since put forth by Government to eiten^^ 
adventure, the locality selected being Mustung in Khelat, w'here 
were known to possess large numbers of mulberry trees. His Highness the 
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(under the advice of Ifajor Showers. Political Agent) hos onfered enthusi- 
astically into the scheme <tf a new industry for has peojile. In April 1!M).> 
Showers wrote a long official reyiort that not only gives the history of the Kheliit 
experiment but the results hitherto attained, an<l the opinions of the brokers, as 
also of Sir Thonia,s Wardle, on the silk produced. These all comhine to eontirm 
the high expectations entertained regarding the future of the Baluchistan and 
Khelat silk industry. 

BOMBAY'. — The silk manufactures of Ahmadabad were famous alike during the 
time of its own kings and of its Muhammadan Viceroys. The chief excellence 
lay in the bright colours of the plain stuffs and the strength of the brocades. (For 
Ovington’s account, see pp. il!).). 1020). I'nder the Murathas ( 17.io-lH 1 7). how- 
ever, Dunlop wrote m 1 S 1 7 that it was taxei I \\ hen raw, us it passed through e verv 
process of manufacture, and again when reaily for sale, and was thus so weighteil 
that in competition with foreign silks, the local manufacture almost ceased to 
pay and all but died out. Geoghcg.an (l.r. 3.V.7.")) says that the first attemjit at 
silk-rearmg in Bombay was made in I7!V> by I)r. H. Scott. Hove, the cotton 
expert, lived with Scott, but in liis Tnurs ior ScirnOfic and Econonural Renearrh. 
written m 17117-8, no mention is made of silk. In 1()70 the ( Jovernor of Fort 
St. George recorded in his Diiirv. of nth December of that year, his having come 
across Gujarati silk merchants buying silk for Ahmadabad. It is thus higlilv 
likely that the raw silk exported from Western India was to some extent at least 
Bengal silk, seeing that there is no evidence of silk-rearing luvMng been success- 
fully established in Western India until well into the 19th century. .\s just stateil, 
frequent mention has been made of a silk supply drawn to Western India from 
Central Asia, the route being dowm the Iiiilus. The earliest record of cultivation 
in Bombay Presidency is in 1823, when the worm was conveyed from Mysore 
to Dharwar. Shortly after (in 1827) Mr. Oiberne planted his garden at Dhulia in 
Khandesh and Signor Mutti opened out his silk farm at Poona in 1829. During 
the first year of British occupation of Ahmadabad (181.8) the import of raw silk 
amounted to 11 tons (300 Indian maunds). during the second yesir it came to 37 
tons, and in 1847 stood at 109 tons. Since then the trade has witnessed extreme 
fluctuations. Numerous explanations ha\e been offered, such as the rise of the 
cotton traffic — both local production and foreign imports ; changes of fashion, 
more especially the decline of the demand for brocailes by the Kathiawar chiefs ; 
and lastly the growth of the trade in f'hincse and Central Asiatic woven silks. 

There are three chii'f cla.s.se.s of .silk goods produced in Ahmadabad. viz. plain 
silks, brocades, and silk prints. The plain goods are also largely produced m 
Surat, and the mnrket.s for these are Kathiawar. Rajputana. Central India, 
Bombay, the Deccan, the Central Provinces and the Nizam's Dommiorus, '['lie 
brocades, as also cloths of silver .and gold, are much less useii for robes nowadays 
than formerly, but are in demand for upholstery .ind elephant anil other trappings. 

Surat has for long years past been largely concerni'd in the supply of silks 
to Biuxna. and a Native of Surat, seeing the advantage of proximity to the Bengal 
silk supply and the facility of export to R.tngoon. some years ago organised a silk 
factory in Calcutta to he run exeiusivelx- for the Burmese market. But for many 
years pa.st the demand by Burma for Indian silks h.is shown a decided tendency 
to decline, and an inquiry was instituted .as to the cause. It wiis pointed out 
that in the first instance the silk-weavers of Surat wore primarily responsible, in 
that yielding to the recommendations of Native merchants in Rangoon, they had 
gradually lowered their price by reducing the quality until it was recognised in 
Burma that the locally nianufactured silks, though more expensive, were in- 
finitely more lasting and the colours and patterns more in accord with the pre- 
vailing fashion. It was also pointed out that the advances of European com- 
merce anil the necessities of the people hail led to a substitution of cotton for silk 
goods. 

MaDRXS. — Brandt (li'SumC of the Rcr,. of the Had. Gort. relative, to the Cult, 
of Silk in the Pres.. Oct. 1871) says that no mention occurs of nilk in con- 
nection W'itli Madras prior to the ye.ar 1791 — i statement that is hardly 
correct (.see p. lol9). Tippu Suit.m appears closely aaso'-iated with the rise 
of the modern indu-try. A Native of Trichinopoly was by him sent to 
Bengal to learn the silk trade. Hut there must have existed an industry 
prior to thai liate. since wc read of .i present made to an Englishman, m 179.3, 
having consisted of " kineobs " m.ule at Trichinopoly. Dr. .James Anderson. 
Physician General at Madras, establisheil in 1771 a plantation of ,o,000 white 
mulberry bushes from Hyderabad stock at Nungumbaukum — a suburb of 
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Madras — and in December 1790, after nian\' failures, succeeded in acclimatising 
the Bengal worm. It would seem that this insect, subsequently conveyed back 
to Bengal, may liave given origin to the name Madrasi, the alternative name 
for the nistri — the Bombyjr of Hutton. Dr. Anderson urged that the 

Peninsula, owing to its more equable temperature, had great advantages over 
Bengal. In ccuisequence, a vigorous effort was made by the Madras Government 
to distribute Dr. Anderson’s acclimatised insect to all parts of South India 
deenieil likely to prove suitable new areas, and every encouragement was given 
to extend mulberry (‘ultivation. Collectors, surgeons, paymasters, etc., became 
superintendents of (Jovernrnent plantations all over the Presidency. About 
this time Dr. Anderson reported a successful experiment to improve the Bengal 
silkworm, 101 grains of silk being obtained as against 0 grains, the average 
outturn in Bengal. Cocoons were wound on the Piedmontese reel and ultimately 
a brilliant white silk was obtained. But it soon began to be believed that Dr. 
Anderson had taken a too sanguine \ievv of the possibilities of the Madras Pre- 
sidency in the rearing of silk. All parts of South India were not alike suitable, 
and a uniform climate, that might admit of breeding throughout the year, was 
soon realised as by no means a desirable state of affairs. This story of the Madras 
experiments is \-ery largely that also of many other enterprises in India — ignor- 
ance of the conditiems upon which alone success depends being the foundation 
of a superstructure of failure and disappointment greatly calculated to retard 
legitimate endeav'ours. The Madras Government spent £20,000 in four years 
and a further sum of Rs. 78.730, for the filature constructed at Vellavedu. ITiey 
shortly after advertised their plantations and property for sale, but obtained 
no offers. . • • i- 

Notwithstanding tlie failures and disappointments in the acclimatisation 
of the silkworm and the establishment of a silk-reeling industry, the manufacture 
of silk and satin made consii-lerable progress in the Madras Presidency. And 
beyond the Presidency tlie silk brocades and tlie plain silks of Mysore are famous 
e\en to the present day. A century ago Buchanan-Hamilton {Journ. to Mys^e. 
etc., i.. 208. 222: m. 203) gave an account of the industry that to this day has 
hardly been exfeileii for it.s fulness and thoroughness. Pe'rsuns desirous of studjing 
the subjei't of silk in South India could not do better than begin their inquiry 
by peru.sing Hamilton's account. • i v ■ 

— In Mysore and Tra\aiicoro greater success was attained 
any part of the Madras Presidency proper. In 1849 Surgeon Smith publi^ed a 
report of the silk experiments of M\>orefrom tlie date of its introduction by Tippu 
Sultan to the date of his report. Corning down to recent times, the story of 
has to be replaced with a record of success. The late Mr. J. M. Tata started an 
experimental silk-rearing farm in Bangalore witli a view to resuscitate the m 
dustry. In 1897 he personally \'i6ited Bangalore and chose the land 
plantation and rearing-houses. He then sent off to Japan to obtain the seni 
of a superintendent and a selected number of trained operatives, both men an 
women. It was soon ascertained that the tableland of Mysore 
climatic conditions very closely to that of the warm zone of Japanese suk cu • 
The services of Mr. T. Odzu were in 1899 procured as manager and the farm ^ 
started a little beyond the Basavanagudi extension at the village of 
similar experiment was started by Mr. Partridge at Yellahanka near * 

Henceforward we read of steady progress in the Tata Farm, the Mysore aut un 
having made it a grant of Rs. 3.000 a year in retiu’n for obtaining permission 
its utilisation as a sort of school w here the Japanese methods of 
mulberry and rearing tlie insects might be taught to tlie people of Mysore. 
it may be added that it soon exercised even a wider influence in connec 
the proposed new silk farm of Pusa in Bihar. The Mysore farm was a ^ 
by ilajnr Shuwer.s, in order to study the methods pursued. 
since organised a silk industry in Khclat (official letter dated April - ’ . 

and says, " 1 may note here that about the best Indian silk 
London yet, is that produced at the Tata experimental silk farm at a . 
A sample of this silk was hhowm me by Mr. Frank Durunt (Dmant, 

.and he advised our taking that as a model at Alastung- This silk 5*^^ 
much as 17.9. a pound.” Such high testimony is thus fully expressive o e 
success attained by the Tata Farm. 

THE SILK TRADE OF INDIA. jriofed. 

EARLY RECORDS OF INDIAN SILK TJ?. 40 £.— A'arthenui {Travels. '' j 
HakJ. 6ov.}, 3!^) bpciikw of the silk cf Bengiil being conveyed to 31ec 
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furtljer passage he discusses Uh‘ cnittm aiul vsilU of Cu’^ibay. In a tliirti, 

makes mention of Iht' siik hcun^ iniMh* in lary:t‘ quantity's a pl.icf' ideurilieii ,is 
having been Masulipatam. Tiiese tliree .st.iftanerits tlius t'xemphfv tlu' tluvt' 
great centres of the early silk tratle uf Intlia Sir <IeorLC<' Hirdwood and Mr. 
W. Foster publislied, in i8!)3. The. First Lcttir Hook <>f thr KaM Inthd ( 'onipayiij, 
or a register of the otHcia.I correspondence from lt»d0-15>. We there read, in 
tlie CommisRion granted to tlie coinmaiider of the Compauv's second vo>aue 
(Ib05), of provision being nuule h)r tlie purchase of raw silk, but tliere rs nothing 
to show that the entry in (juestion denotes that the silk was to b(‘ procured fnao 
India. In subsctjuent commissions of other ships, such as of the d.ite IhOU, 
special mention was made of tla* C'lunese and P<‘r''i.iu silks. 'Flic former are 
spoken of as Lamking (Xanking) and Canton. INT-^ian silk was sent in ltd 7 
to Surat in exchange for sugar and otlier Indian commodities. Jr would s<>em 
that the Company's first efforts at silk manufacture were imvrle m Surat, thcmgli 
everything points to the raw silk liaving liad to In* i-arried to the manufacturers 
of that town (see pp. hOa, 1017). Mr. W. Foster, in a scries of \olumes iMititled 
Letters Received by the East India Company^ to UilO. affords many useful 

additional historic facts regarding the silk tra<le of India. We there l«»arn that, 
disregarding letters that deal witli China, dapan. M.ila\, Siam (*r Strait.s silk-', 
one of the earliest mentions of Indian commerci.il ''ilks occurs in a letter from 
Cambay, dated 1614. It is there stated tliat silk used f<»rmt‘rly to he brouirlit 
to that city from tlie interior. One of tlie earliest referc»ices to Bengal silk occurs 
in a letter from Sir Thomas Roe, written at Ajmir. Decianber 161(5, in winch he 
discourses against the proposal then madi- to found spei-ial factories in order to 
purchase Bengal silks. He says that these are to he ■’h.ni (dieaper at Agra.*’ 
‘‘I am of opinion your residences are sufficient and best cho'.en as they are." He 
then adds that there exists " Silk of Bengala plenty at rea.-«niable rates " {E I.C., 
l.c. iv,, 2o0). Subserpieiitly, in I6lh, a letter wa< is.sueil from the factor-, at Surat 
to those at Masulipatam, in which an ackn<jwlodgment made of Musters ot 
Bengala silke.” Foster {The EnqU-sh Fa^toriix. 16lS-2i, furni^lies a letter 

from Masulipatam. in winch the following occur.", *' I am m goo<l hojie after sonn' 
small time to furnish you with good quantetyes of tliat .sort of Bengala silke 
which Lawrence Walso first, and Robert Young after, shewed >ou muster." 
of in England.” In a further letter, of date 1626. ve read <•! Rnbort Hughes 
having been deputed from Surat and Agra to organi.se ii factory .it Patna. He 
purchased a maund of "serhandy" cocoons, for he adds it is ■’ the cheape.st 
and surest dealmge to biu'e the serbandyt and wyndi' it of myRi'lfe." Furtlier on. 
doubt is thrown on the advantage of a filature at Patna, seeing tliat the "ilk 
cocoons had to be conveyed from “ the cittye f'd Mucksoudaba<l (Mur"hid<ibad) 
where it is made, w'hich would bee worth botbe labor ami charge, for wi*e are 
assured that there it ma}’ be provided in infinite <pjantetye-H at least tueaily 
per cent, cheaper than in anye other place *d India, and t)f tlie eho\*.<‘"t stufe, 
wounde off into Mhat conditnui you shall rcijuire it, u" it <-om<‘" from tb ‘ uorme : 
where are also innumerable of silk wimlere-. exf.iTte uc.rknu-n, and labour 
cheaper by a third than else when*" (f c. 226-HO). Bernier [Trnvils, 16.)(> 8. 
436-40) Rays, “There is in Bengaie such a (piantitx ot ettun and silks, tliat 
the kingdom may be called the common '.toreli<»u.--e fi.p thos<' two kiri<i." of rner- 
chandi.se, not of Hindoustan or the Enqure of the tJreat Mogoi rmly, but of all 
the neighbouring kingdoms and even of Fhirope." Tavernier {Travels in Ind. 
1676 (ed. Ball), in, 2-3) tells us that in his time Kji.simbazar (“ Costuibazar ). a 
village in the kingdom of Bengal, furnished about 22.600 bales of silk annually, 
each bale weighing 10(1 lb. ** The Dutch.” he continues, “ generally ttjok, cither 
for Japan or for H^filand, 6,000 to 7,0(X) bales of it and they wmild have liktMl 
to get more, but the rnerehants of Tartary and of the whole Mogul Empire opy>osr<! 
their doing so, for these merchants took as nmeh as tlie Dutch, and the balance 
remained with the pet^ple of the country for the manufactun? of their own stuffs. 
All these silks are brought tlie Kingdom of (Jujarat, and (he greater p.irt come 
to Ahmedabad and Surat, wliere tliey are wo\en int<j f.ibrn ' I be c rude 
Rilk of Ivasimbazar is yelltuv." Berna'r •'ays. “Ihe Dutch hav** "om'dim.-" 
seven or eight hundred Nat’i'cs cmph)yo<l in their silk bn tory at K.ir'sem- Ba/ar, 
w'here, in like manner, the English and other merchant" empk'% a f^ropi^rtionate 
number.” 

Tliere would thus seem no tl'aibt that long anterior t** tlie arru.il of the 
Dutch and English traders in Eastern Bengal, a fairly large "ilk indu'-try existeci, 
both in rearing the worms, reeling *uid throwing tlie -lik. and in weaving all 
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manner of silken 'boods. The practical silence of Muhammadan writers on the 
subject is, however, significant, and tends to the conclusion that until the advmt 
of the East India Company, little progress was made toward extending and 
improving the Native industry. Of the European traders, the Dutch were 
probably the first to find their way to the Bengal silk districts. It seems in 
fact, to have taken the British the greater part of a century before their know- 
ledge of the Bengal production took definite shape and they had assumed direct 
control. Most of the early books of travel, in discussing silk, speak either of the 
silks of Gujarat or of Masuhpatam. Mandelslo {Travels, 1638, in Olearius, fftjt 
Muscovy, etc., 83) discusses the " Cotton and Linen Cloaths ” and “ Silk Stufi” 
either conveyed to Surat or worked up there. In fact the British merchants seem 
to have striven hard to make Surat the chief centre of their Indian silk traffic 
though they do not appear to have ever made the attempt to rear the silkworm 
there nor to build filatures at Surat. They carried the raw silk from Bengal 
to their Inoms. It is, therefore, surprising how Ovington could have written 
his most sidmirable account of the silkworm to which reference has been made 
■above (p. 995). 

Sir Henry Yidc, in his Biographical Sketcli of Sir Rtreynsham Master (Di'an/ 
of William Hedges, ii., app., ccxxxvi.), gives passages from a letter by Master de- 
scriptive of Kasimbazar. in which lie speaks of all the country being planted with 
mulberry trees. Sir Henry fixes the Company's establishment of an agency in 
Kasimbazar «t 1068 (l.c. iii., cxciv.), though they had occasional agencies there 
as early as 1653. The reader will find much interesting information regarding 
the establishment of the East India Company’s silk industry in the late Mr. 
C. R. Wilson’s Early Annals of the English in Bengal (j., 39, 55, 375-8, 394; ii„ 
196, 228, 369). 

EXPBRIMESTS AT IMPROVEMENT OF INDIAN SILK. — Between the dates 
mentioned for the establishment of the agencies and the records of the Company’s 
erection of filatures in Bengal, there is a gap of a century of which we know 
little more than has been indicateil. In the volume of Reports and Document! 
published by the East India Company in 1836 (to which repeated reference has 
already been made) much interesting information will, however, be found. It 
is there stated that the trade of the Company in raw silk was inconsiderable in 
extent before the middle of the last century. The chief places then producing 
silk were “ Cossimbazar, Comtnercolly and Rimgpore.” The class of silk pro- 
curable was described as country wound. But it was freely admitted that the 
fault of that silk was its inequality, some portions being single, others double or 
even quadruple. Accordingly, in 1757, Mr. Richard Wilder, a gentleman trained 
in every department of the silk industry, was sent to Bengal to examine into 
the cause of the defective quality of Bengal raw silk. Wilder continued in 
India until lus death in 1761, and was enabled to lay the foundation of great 
improvements in the winding of eilk. Mr. Joseph Pouchon was appointed to 
succeed Wilder, and he claims to have so improved the reeling that Bengal 
silk became equal to that of Italy or any other country. In 1768 the Court 
of Directors advised the Government of India that it was to the increase in 
raw silk that they looked chiefly for the means of bringing home their revenue. 
Subsequently the Court adaised the Government that although there was 
no branch of their trade which they more ardently wished to extend thM that 
of raw silk, still they could not think of effecting so desirable an object by 
anj' measures that might be oppressive to the Natives, and, therefore, no com- 
pulsory methods were to be adopted to increase the number of the silk-windere. 
With regard to planting mulberry, it was suggested that deductions from rmv 
should be made on lands planted with it so as to amount to a bounty by rendering 
it more profitable than any other article of culture. 

But complaints continuing to be made by the purchasers of Bengal silt 
it was resolved to adopt the methods of winding practised in the filatures of 
Italy and other parts of the Continent. For this pimpose the services of experts 
(both Enghsh and foreign) were secured and located at the Company’s agencies. 
For example, Mr. James Wiss. a native of Piedmont, was stationed at Commer- 
colly with four Italians under him, engaged as drawers and winders. 
Robinson was stationed at Rangpur with three Italian experts under rum. 
While Mr. W. Aubert, with three expert reelers from Languedoc, was , 

to another aurung, but Aubert died at Madras in 1771, and thus never reamm 
Bengal. The first report on the silks produced was to the effect that Mr. W® 
had succeeded to admiration in drawing a tolerable silk from the inosf ungratenu 
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of cocoons, the sickliest nf worms, and under the m<»Rt uni*a\'(>urable stvoson 
possible. This led to reeomiuendatjons to improve tho stock, both of the uoriiis 
and the mulberry, and a lonj^ correspondence ensuefl, in which ultimately Drs. 
Roxburgh, Wallich and Lush took part, and which culminated in the attempt 
to adopt the Italian standard method of growing the plant in place of the liengal 
bush system. 

The great difficulty in conveying live eggs from ltul\ to India seems to have 
suggested two alternatives : — Ist, to cet Italian eggs from St, Ht lena as a ludf-way 
house; and 2nd, to obtain China stock. In 1771 eggs were accordingly pro- 
cured from China, and at the same time the ( ’hin€*«c mulberry was l>rought to 
India. in 1774 it was reported that the Italian method of re<‘ling had Ijeen 
so far successfully introduced tliat it promised lu a reasomilile time to fulfil 
all expectations. Wiss retired from India in I77d, but was apfxanted by 
the Company to a post in England by which ho was enableil to alTord much 
v'alued advice to the manufacturers in India. It would occuyiy too much space 
to follow the course of events farther. The purpose in view has been serveil, 
namely to exemplify the enlightened action of the East In<lia Company and 
the far-reaching efforts which they expended in tluar erideav'ours to improve 
and extend the Indian silk production. It need only, therefore, he adflctl that 
the Board of Trade in Calcutta established in an experimental filature 

in Howrah for the purpose of instilutiiig compariR*»us ami oxjierimeuts, with 
a view to improve the manufacture of raw silk. This w.is intentied to guide 
the operations of the Company’s Residents m tiic chief hilk-producing dj‘'tiicts. 

Under the fostering care, therefore, of tho East India Company, the Indian 
silk trade prospered greatly. During the early years of its existence it had 
only Turkey, China and Japan to contend against, (irafiuully, however, the 
efforts to acclimatise the silkworm in Italy and France, and to i-ngnift seriiuilture 
among the regular industries of these countries, were crowned wuth succc.-s, and 
India had thereby to face formidable rivals. The East Imiia Coni]>imy gradually 
also found new and more immediate outlets for their enterprise, and silk, in conse- 
quence. passed into the hands of private persons. Discouraged bv' the lessening 
demand for Indian raw silk, the mdustry fell behind and (.logHucrated until it 
was held that Indian silk could nut compete with that of Eur'>pe. 

Many writers had reported that the cocoour, of the .'•ilkworm that feeils on 
the leaves ‘of the onstor-oil plant could not be reeleti, but that the of 

Assam carded these and spun them like cotton (see pp. lull. JUKI; also 
Roxburgh, Trans. Linn. Soc., 1804, vii., 4o). Lp to l8ovS no advantage was 
taken of that fact in Europe, but in the year mentioned, the discovery w.ts at 
last made in England that tlie .silk waste and wild silks of India might he utilised 
in the manner mentioned. A new demand aroso for these materials, and, in 
consequence, a complete change took place in the nature and location «jf tho 
Indian silk trade. The waste silk of the village reeling huf'inohs found a ready 
sale. A market was created for wild silkw, and an export traiio mmlo its a[)pear- 
ance in official returns under the heatlmg of waste silk. Moreover, the ren^Jed 
silk of India, about the period indieated. wa:-* rceogmsed as por'Sessing special 
features of its owti for which a tlistinct demand existe<i. lo Sir I htuiias Wardlo 
is due tho credit <jf having urged, and successfully accomplished, the renewal of 
the efforts to improve the niethoi.ls of reeling. He pressotl for tlie introduction 
of better reeling machinery, ev’en althougli M. Oallois had pointed out that he 
had some time previously introduced the Tavalette consono machine, and found 
that the silk made by the ordinary' process was quite as good. It has, however, 
been freely admitted that great improvements might be carrifxl out by more 
care in reeling on the lines advocated by Wardle- ™ 

FOREIGN Milbuni {Rise and Profj. of the Silk Trade, iii 

Or. Comm., ii.. 244-60) giverf the early returns of India. The first consign- 
ments of wound silk from India to England were made in 1 ( 72, and during 
the five succeeding vears the returns of that nature averaged LS'MHXj lb. 
In 1785 they came to 324,307 lb. : in 1795, to 380,352 lb. About this 
time the Company’s purchases were made by contract, and it is recorded 
that a loss of £884,744 had been sustained. The total imports Croat 
Britain in raw and thxovTi silk were in 1773 returneil as 777,3(3 lb., of 
which, under the heading of raw silk, were 145,777 ib. from Bengal : 
203,401 lb. from China ; 187,099 ib. from Italy and Turkey ; and 6,190 ib. 
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from other parts ; while under thrown silk, the total receipts were 
234,906 Ih. Twenty years later the corresponding figures were, total 
imports 1,261,963 lb., of which (raw silk) — Bengal supplied 736,081 lb. ; 
China. 165,43.5 lb. ; Italy and Turkey, 110,276 lb. ; and other parts 
8,216 lb. : with fully one quarter of the total con.sisting of thrown silk, 
viz. 241.954 lb. But shortly after a complete revolution took place. The 
silkworm was acclimatised in both France and Italy, and immediately there- 
after the demand for silk in Europe notoidy increased very rapidly but the 
demand for the Indian fibre declined. The returns of the exports of raw 
silk from Bengal to Eiiiiland about this time began also to manifest a new 
feature, viz. , it was referred to two sections. Company’s and Private exports. 
In 1805 the total export.s came to 835,904 lb., of which 460.303 lb. were 
made bv the Companv. In 1825 the total exports were 919.436 lb., of 
which the Compajiv's share came to 699,230 lb. In 1835 the total exports 
of raw silk came to 727,5.35 lb., of which the Companv exported 721,509 Ih. 

From 1857. when the utilisation of waste silk began to be understood 
atul practised in Europe, the expoids of India changed their character. 
The returns rapidlv manifested a decline in value, due largely to the 
growth of the traffic in chasam (waste silk) and cocoons, in place of the 
reeled silk of former times. In 1867-8 the exports of raw silk from India 
were 2,226,201 lb., valued at Rs. 1,.55,.32,290. In 1877-8 the total ex- 
port.s from India were 1,512,819 lb., valued at Rs. 70,35,493 ; in 1880-1 
they were 551,000 lb. reeled silk, plus 788,000 lb. waste silk and chasam, 
valued at 55 lakhs. Thus in twenty years from 1867-8, the exports de- 
clined from a valuation of II millions to J a million sterling. In 1900-1 
the figures were 560.000 lb. reeled and 1,031,(X>0 lb. waste, with a total 
value of 51 lakhs. 

RAW SILK. 

It is not always possible to refer the traffic in Raw Silk to the two 
important sections Wild and Domesticated, but where this can be done, 
the proportion which the former bears to the total will be exemplified. 

Exports. — The following table exhibits the Foreign Exports for the 
past seven years, arranged under the three chief classes, viz. Reeled Silk, 
Chasam or Waste, and Cocoons. 


Years. 

Reeled, 

Chasam. 

Cocoons. 

Total. 

1900-1 

lb. 

559,771) 

1,030,523 

13,976 

1,604,275 


Rs. 

43,02,707 

8,09,619 

1 9,731 

51,22,057 

1901-2 

lb. 

727,051 

1,16.5.754 

42,356 

1,935,761 


R.'i. 

57.53,220 

8,49,948 

31,041 

66,34.209 

1902-;5 

lb. 

t)Sl,S.52 

1,240,689 

67,281 

1,989,822 


Rh. 

.),).24,41.S i 

9.66,1.54 

57,181 

6.5,47,753 

1903-4 

lb. 

1)24.064 

1, 136.566 

101,686 

1,862,316 


R.S. 

.52.51,669 

9,89.979 

1,00,820 

63,42,468 

1 904-5 

lb. 

,506.31s 

751.3.55 

8.5,990 

1,343,663 


R.S. 

42,49, bSl 

6.40,957 

79,837 

49,69,975 

1!>0.5-G 

lb. 

.57 s, 4.50 

1,131,960 

68,906 

1,779.316 


Rs. 

47,32,832 

8.43,059 

63,788 

56,39,679 

190IS-7 

lb. 

777,6.54 

1,095,193 

70,591 

1,943,438 


Rs. 

59,38,726 

8,57,700 

68,592 

68,65,018 
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Of these amounts, the Wild Silk.s were as follows : — In 1900-1. the 
exports of reeled wild silks were 62.693 lb. ; in 1901-2. 16,881: lb. : in 
1902-3, 3,919 lb. ; in 1903-1, 10,191 lb. ; in 1901-5. 19,287 lb., in 1905-6. 
26,901 lb. ; and in 1906-7, 23,990 lb. The traffic in reeled wild .silk has 
thus fluctuated verv jireatlv. Of chattani or wa.ste. the tipures ifiven are 
much higher, and seem to have been on the whole increasing, though in 
1901-5 a shrinkage occurred. The figures were in 1900-1, 117,188 lb. : 
ill 1901-2, 192.113 lb. : in 1902-3, 626,977 lb. ; in 1903-1, 727.515 lb. ; 

1901- 5, 350,511 lb. : in 1905-6. 631,593 lb. ; and in 1906-7, 163,110 lb. 
So also the traffic in cocoons seems to have marked an exjiansion. though 
a shrinkage occurred in 1905-6. Let it be ob-served, however, the e.xports 
of this nature are almost entirelv' wild cocoons. The returns of wild 
cocoons e.xported were in 1900-1. 13.976 lb. ; in 1901-2, 32.910 lb. ; in 

1902- 3, 53,125 lb.; in 1903-1, 87,952 lb.; in 1901-5. 80.510 lb.: in 
1905-6. 16.725 lb. : and in 1906-7, 36,96.5 lb. ; which tignres. it will be 
seen, leave very small balances annually that have to be accounted lor 
as being domesticated cocoons. 

Turning' to the provincial transactions, it may be pointed out that 
practically the whole of the reeled silk e.xported from India goes from 
Bengal. Of the chamm. it may be said that two-thirds go from Bengal 
and one-third from Madra.s. the other provinces contributing negligible 
quantities. So also of the traffic in cocoons, two-thirds go from Bengal 
and one-third from JIailras. Thus it will be .seen the exports from the 
province of Bengal are by far the most im{)ortant, since, as a rule, they 
amount to three-fourths of the total. Following Bengal come tile 
Madras ports, which usually contribute from a fifth to a fourth of 
the total foreign exports. As manifested by the returns of railborne 
traffic, these Madra.s exports mast be Mysore silk eaiTied to the Madras 
port towns by rail, and then exported to foreign countries. But if any- 
thing, the Madras traffic seems to be declining, while the e.xports from 
Bombay are e.xpanding. In 190<.>-1 the Bombav exports stood at 
10.091 ib., while in 1906-7 they had e.xpandcd to 233,774 lb. From the 
returns of railborne traffic, the raw silk that drains into Bombay toivn 
(from which the foreign exports are largely made) appears to be mainly 
Panjab silk, or silk conveyeil into the Panjab from across its laml frontier 
— doubtle.ss to some e.xtent Kaslimir silk. <4f these fonugu e.x])orts about 
three-fourths go to France and approximatelv one-fourth to the United 
Kingdom. 

Imports . — Perhap.s the most significant feature of this aspect of 
India's foreign silk trade is the circunistance that more raw (reeled) silk 
is imported by Bombay and Burma than Is exported by Bengal. The 
figures for the vears 1900-7 have been : — 2,535,377 lb., valued 
at Rs. 1,01.69,402 ; in 1901-2, 2.128,483 lb., valued at Rs. 80,96.200 ; 
in 1902-3. 1.639.189 lb., valued at Rs. 55,16,149 ; in 1903-4. 1,544,315 lb., 
valued at Rs. 59.29.527 : in 1904-5, 1,858.709 lb., valued at Rs. 7.3,41,12l ; 
in 1905-6. 1.645,696 lb., valued at Rs. 71,19.049 : and in 19*16-7. 
1,422.467 lb., valued at Rs. 56,8*).273. Of these quantities practically 
the whole comes from China and the Straits, the former furnishing about 
four-fifths of the supply. It has often been pointed out that this large 
import trade is mainly a coiisequeuce of the cheap freights by the return 
opium steamers to Bombav. But there wouhl seem no doubt that Bengal 
for a centurv or more had failed to meet the demaiid.s of M esteni India. 
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The Bombay demand was, however, the incentive for the Gujarati silk 
merchants and weavers permeating the whole of India and forming the 
colonies that exist to-da}^ all over the chief silk-producing localities of 
the Empire. It is needless, therefore, to add that out of the imports, 
Bombay takes by far the major portion, only about one-seventh going 
to Burma, while the other provinces take practically no share in these 
imports. 

Thus while Bengal is the great producing province, Bombay is the 
chief distributing centre. By rail and river the Chinese silks brought to 
Western India are carried not only through the Presidency of Bombay, 
but very largely to the Panjab and even to the United Provinces. Hence 
it may be said that while Bengal is the chief producing province, the 
Panjab is the chief consuming pro\’ince of India. 

Re-exports. — It only remains to briefly indicate the re-export trade, 
practically the whole of which goes from Bombay, and is, in consequence, 
Chinese silk. The quantities of foreign silk re-exported during the period 
of 1900-7 were as follows : — 1900-1, 97,519 lb., valued at Rs. 1,89,475; 
1901-2, 59,941 lb., valued at Rs. 1,46,265 ; 1902-3, 85,249 lb., valued at 
Rs. 1,62,279 ; 1903-4, 68,131 lb., valued at Rs. 1,40,828 ; 1904-5, 54,522 
lb., valued at Rs. 1,48,729 ; 1905-6, 69,330 lb., valued at Rs. 1,35,045 ; 
and in 1906-7, 103,288 lb., valued at Rs. 3,78,860. These re-exports go 
mainly to the United Kingdom and Arabia. 

MANUFACTURED SILK. 

Repeated reference has been made to N. G. Mukerji {Monog. 
Silk Fabrics of Beng., 45-82) ; his chapter on fabrics will be found 
to give every possible detail regarding the rise and present position of 
the Indian industry, the class of goods manufactured, and the extent 
of the trade. He mentions, for example, the Murshidabad silk manu- 
facturers turning out many different classes of goods, such as gown- 
pieces, corahs, silk-muslins, handkerchiefs, mathas, imitation Assani silk, 
etc. The last mentioned was specially introduced by Mukerji himself 
as a relief measure, but the success attained has given rise to a hope that 
imder a fostering care the silk-weaving industry of Bengal may be 
developed in other directions also.” Speaking of the corahs, Mukerji 
observes that “ these are the cheapest silk fabrics which form the staples 
of export to Europe, where they are used mainly for lining purposes. 
Corahs are generally woven 7 yards by 1 yard, and sold at a rupee (= U- 4d.) 
per square yard. They are made out of unbleached and untwisted 
thread, and bleached in the piece after they are woven. Corahs are also 
woven 10 yards by 42 inches, like ordinary gown-pieces, and worn as 
saris by widows. Like gown-pieces, corahs are valued by the number 
of warp threads (called shdnd). 2,400 warp threads per yard making 
the be.st gown- pieces and corahs, while 1,200 or 1,000 warp threads per 
yard make the poorest gown-pieces and corahs. The price of coraw 
varies from 6 annas to Rs. 1-8 per square yard.” In the Review of Trade 
of British India (1904-5, 38), the statement occurs ; “ The exports have 
steadily diminished during the last five years, the decrease compared with 
1903-4'being 12 per cent., and what was once a trade of some importance 
is rapidly approaching insignificance.” This has reference mainly to tne 
decline in the exports of corah silks, in -which there seems some prospect 
of a revival. But at present the exports from India are “ chieny 
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of tissues woven in Bengal from indigenous silks, for the Borabav imlls 
employ imported silk and weave principally for the home markets.” 

Exports . — These again mav be best arranged in tabular form under 
the chief classes — piece goods, .silk goods mixed with other materials, 
thread, and other sorts. 


Year. 

Pie<*e (Jnods. 

1 

Mixed. 

Tltread, 

Others. 

Total 

Values, 

1!)00-1 

yds. 

1,17.3,924 

1.52.307 

11). 

17.3 

m 



Rs. 

10,90,770 

1!)7 

Rs. 

030 

850 

12..34,447 

1901-2 

yds. 

804.002 

196.072 

11). 

257 

SI 



Rs. 

8,90,549 

1,01,. 507 

Kh. 

2,022 

r»u> 

10..34.'i94 

1902-:! 

vds. 

■S19,;!24 

10S,y.5l 

11). 

.39 

1.036 


1 

Rs. 

8,;!0.432 

1.1.3,095 

Rs. 

.314 

.3.010 

9.4, "..8,31 

1903-4 

yds. 

(i77.22.> 

1.31,835 

lb. 

3 

44 


' 

Rs. 

0,51.720 

1,. 80, 109 

Rs. 

:!o 

750 

8.32,61)9 

1904-O 

vds. 

.53.5,182 

162.389 

lb. 

204 

80 


i 

Rs. 

5,6^*868 

1,80,169 

Rs. 

30 

1.214 

7.48,2.81 

1905-0 : 

yds. 

546,030 

130,.3.38 

lb. 

221 




; 

Rs. 

0,10.569 

1,03,390 

R.s. 

1,1.30 

— 

7,15,109 

1906-7 

vds. 

575,245 

86,740 

lb. 

172 

11 




Rs. 

6.02.336 

82,.326 

Rs. 

1,1.30 

00 

6,86,072 


The exports have thus in recent years been steadily decreasing, 
the value of the piece goo<ls exported having shrunk during the 
years 1900-1 to 19t.i6-7 to less than one-half. The total value of all 
manufactured goods has .similarly shrunk from 12^ to a little under 
7 lakhs. If. however, the comparison be carried farther back, the 
decline is manifested as even still more serious. For the live years 
ending 1895-G the exports of manufactured silks of all kinds were 
valued at 19J lakhs ot rupees. The finer .silk fabrics made in India 
are nearlv eiitirelv used up in the country. In 1904-5 the value of the 
Bengal exports ol all kind.s amounted to Rs. -o.TG.GbO. or almo.st four-titths 
of the total. The share of Boiubav. which means cKietly imported silk 
for the home market, was Rs. 1..'>4,7I9. while the balance went from 
Madras and Burma. Turning to the chief markets, we find that in 1906-7 
the United Kingdom imported Indian good.s to the value of Rs. 3,44,850 : 
France, Rs. 80,1;35 ; Arabia, Rs. 62,581 ; North Africa, Rs. 23,229 ; 
Straits Settlements, Rs. 55,.348 ; Turkey-in-Asia, Rs. 33,715; and 
Au-stralia, Rs. 12,013. 

Imports. — These show a remarkable expan.sion. In 1876-7 they were 
valued at 584 lakhs, five years later at 135 laklrs. and a decade .still 
later (1890-1) 140 Likhs of rupee.s. Since 19(X> the tigurca have been 
as folio w.s 1900-1. Rs. 1.66.5.8 108 : 1901-2. Rs. 1.48.47,009 ; 1902-3. 
Rs. 1.63.23,232 : 1903-4. Rs. 1.83,34.720 ; 1904-5, R.s. 2,11,81,.‘)02 (the 
highest tigiire yet attained); 190-5-6. R-;. 1 . 90 . lo, lOO ; and iii l 90 ()-i. 
Rs. 1, 82, .50. 465." The largC't tpi.rutities in i'.«t6-7 came from .lapaii. 
Rs. 74.01.060 ; China. Rs. 3.3.97.5.5.8 ; France. R-. 20,19. .303 . Italy. 
Rs. 19.84,466 : the Straits Settlemeut.•^. Rs. 1.02..3O7 ; the Uidted King- 
dom, R.s. 13,95.0.80: and Au.-t ria- Hungary, Rs. o.oii, (it'd , while the chief 
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SOLANUM 

MELONGENA INDIAN SILKS 

Egg-plant 

Into Bombay importing Centre ' is Bombay, which takes almost three-fourths, the 

and Burma. balance going chiefl}- to Burma. Eeviewiiig the trade returns for 1901-5, 

Eobertson (Rev. Trade of Ind., 1904-6, 17) says : “ Piece goods of pure 
silk are chiefly of Chinese and Japanese make, the latter predominating, 
and jointly (including re-exports from the Straits Settlements) they 
amounted to 16-3 million yards, valued at 102 lakhs, out of a total of 
18-9 million yards, valued at 124J lakhs. The value of the silk goods 
mixed with other materials, 43-8 lakhs, is 30 per cent, greater than in 
1903-4. There is also an advance of 25'8 per cent, in ‘ other sorts,’ of 
which the value rose by oPT per cent, to 42-9 lakhs. This includes 
Hanj-weayrng warp aiid vam of Italian silk imported into Bombay for hand-weaving.” 

The e.vpansion of the imports in mixed silk and other textiles and in 
thread, warp and yarn, is therefore a highly significant feature of the 
modern silk traffic that gives a useful hint as to the demands of the 
hand-loom workers. 

Re-exports. Re-exports. — Have been increasing in recent years, and in 1904-5 

were not far behind the exports in value. The figures for the period 
discussed were as follows : — 1900-1, Es. 5.33,749 ; 1901-2, Es. 6,72,841 : 
1902-3, Es. 7.33,519; 1903-4, Es. 6,98,160; 1904-5, Es. 6,01,942 ; 

From Bombay. 1905-6, Es. 6,47,797 ; and 19<)6-7, Es. 6.77,683. Bombay exports practi- 
cally the whole amount, ami the chief markets for these re-exported goods 
appear to be Natal, Arabia. BritLsh East Africa, Cape Colony and Persia. 
Trans- Trans- frontier Trade. — Turning from the foreign to the Trans-frontier 

frontier. land trade, the returns may similarly be indicated under exports and 
imports of raw and of manufactured silks. Or K.\w. — The exports 
during recent years have been as follows ; — 1904-5, 189 cwt., valued at 
Es. 85,233 ; 1905-6, 190 cwt., valued at Es. 93,586 ; 1906-7, 94 cwt.. 
valued at Es. 51,175. The chief markets are the South Shan States. 
Bhutan and North-East Afghanistan. The imports during the same period 
have been : — 1904-5, 2,960 cwt., valued at Es. 19.98.484 ; 1905-6, 4.121 
cwt., valued at Es. 29,37,592 ; 1906-7, 4.165 cwt., valued at Es. 30,88,935. 
Prom Kashmir. Kashmir and Western China supply practically the whole amount. Of 
Manufactures. — The following are the returns of re-exported silk 
goods ; — 1904-5, 667 cwt., valued at Es. 8,97,079 ; 1905-6. 710 cwt., 
valued at Es. 8,11,581 ; 1906-7, 969 cwt., valued at Es. 9,36,406. The 
chief markets are the South Shan States, North Siam, North Shan States, 
South Siam and Tibet. Tbe imports for the same period were ; — 1904-5, 
196 cwt., valued at Es. 4,72,833 ; 1905-6, 445 cwt.. valued at Es. 7,33,319 : 
1906-7. 250 cwt.. valued at E.s. 5,01,206. The largest quantities come 
from North and South Siam and the South Shan States. 

D.E.P., SOLANUM, Linn. : FI. Br. Ind., iv., 229-37 ; Prain, Benq. Plants. 

vi., pt. iii., 1903, ii., 743-7 ; Solaxace.®:. A genus of shrubs, herbs or small trees, 
256-74. comprising numerous species of economic importance, such as the 

brinjal and the potato. 

Egg-plant, S. Melongena, Linn. The Egg-plant, Brinjal, haiijan. bhanta. 
Brinjal. hrin]nl. bartnl'i. mahoti fiinpoU. nam/an. vemian. vanqe, rigana, kuthirelai, 
ch>ri vnnga. badane kai/i, hndiakai. trong, khugan, etc. Introduced into 
India and now extensively cultivateil. De Candolle considers it is a 
native of Asia (not America), and other botanist.s have viewed it as 
Arabian. There are many very distinct forms or races distinguished by 
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EARLY SUMMER VEGETABLE 


SOLANUM 
MELONGENA 

^ Brinjal 

the shape and colour of the fruit, egg-shaped to an elongated pear or even 
cylindrical, while in colour it ranges from white through yellow to red 
and even dark purple. None are eaten in the fresh state but are rooked 
as vegetables. 

Cultivation . — The seed.s are sown at the beginning of the rains Cultiva- 
and the plants put out at the distance of a foot and a half apart, tion. 

They come into season in August or September and bear till the end suasona. 
of the cold weather, certain varieties yielding till June and in Madras 
right through summer to October. In the suburbs of Calcutta, Bombay and 
Madras, in other words, in the \dcinitv of large towns, the hnvjal is culti- 
vated as a field crop. Full accounts of cultivation have recentlv been 
given by Mukerji and Roy for Bengal, and bv Mollison for Bombay. The Bombay, 
latter states that the varieties with purple fruits grow into much-branched 
shrubs about .3 feet high. The small-truited forms are not so tall. The 
field varieties, he further adds, have prickles. The crop is grown chiefiv 
in Gujarat, especially in the tjoradu or hesar garden lands of Kaira and 
Baroda. The crop is obtained from transplanted seedlings. The seed- 
bed is carefully prepared in May, and the voung plants are ready for 
transplantation in si.x weeks or two months. The field into which they are 
transferred is prepared as for chillies, i.e. ploughed two or three times and 
then harrowed till a fine tilth is obtainecl. Before the first ploughing, a 
dressing is given of not less than 20 tons old farm-vard manure per acre. Mmart. 

The seedlings are planted two together in rows, 2J to 31- feet apart in both 
directions. When well established they should be earthed up. before 
which a top-dressing of -500 lb. of nitre or 1,000 lb. of castor-cake placed 
round the plants will be found very beneficial. Beds for irrigation and rrr;j..tK).i. 
watering are arranged as in the ca.se of chillies {('n/isinuii). Mollison 
gives a table showing the r’icld, co.st of cultivation, and value of outturn 
per acre under fairly high-class cultivation. The table shows that nitre 
as a top-dressing has a remarkable eSect on the crop. With a manure of 
dried fish and nitre, at the rate of 1,451 lb. fish and 4-33 lb. nitre per acre, ’'-‘tnini. 
the outturn was found to be 16.322 lb., cost of cultivation R.s. 133-6. and 
value of outturn Rs. 325-5 per acre. 

In Bengal, according to Mukerji, the seed is .sown at the eml of March Bengal, 
or early in May. The field to which the seedlings are traii'lericd is pre- soa^.us. 
pared in December or January and should be ready for planting in May. 

The plants begin to bear in August. A variety, known as kuh is 

sown in September and October ; the seedlings are transplanted in October 
or November and the plants bear from February to June. He esti- 
mates the cost of cultivation at Rs. 60-8 per acre, and with an outturn cost, 
of 150 mauuds per acre, worth Rs. 90, the net profit would amount to abour outturn 
Rs. 30 per acre. Roy puts this matter more pointedly. There are two 
principal varieties, he says — (1) the winter and (2) the spring. The 
finest hrinjals are known as ehJeeshi and mukta keshi. When grown as a 
spring crop brinjal follows dies paddy or jute. But where the raintall is 
hea\y it is grown in the rabi season. 

Uses. — Brinjals are much eaten by the Natives whenever procurable. Vegetable, 
and by the Europeans during the early summer mont’i-^, when other 
vegetables are not available. The Natives use them (u) i)i emrries ; fh) 
roasteil in hot ashes and mashed with .salt, onions, chillies, and lime-juice 
or mustard-oil; (c) cut into slices ami fried in oil: and (c/i pickleil while 
young anrl tender with mustard-oil, chillies, salt, efi*. By Luropeans they 
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THE POTATO 


SOLANUM 

TUBEROSUM 
Bengal 

are usually prepared by being half boiled, the interior scooped out and 
mashed with pepper, salt and butter, then replaced and baked. 

[Cf. Bontius, Hist. Nat. et 2fled. Ind. Or., 1629, in Piso, Ind. Utri. re Nat. 
et Med., 1658, 123—1 ; Benthani, Rev. of Targioni-Tozzctti, in Journ. Hort. iSoc., 
1855, ix., 140-1 ; De Candolle, Orig. Cult. Plants, 1884, 287 ; Basu, Agri. 
Lohardaga, 1890, pt. i., 75-6; Banerjei, Agri. Cuttack, 1893, 107-8; Henry, 
Econ. Bot. China, 1893, 50 ; Miilverji, Handbook Ind. Agri., 1901, 343-0 ; Mollison, 
Textbook Ind. Agri., 1901, iii., 209-11 ; Woodrow. Card, in Ind., 1903, 199; 
Hobson- Johson {etl. Crooke), 1903, 115-6, Hosie, Rept. Prov. of SsidvEuan, 1904, 
No. 5, 15 ; Finninger, Man. Card. Ind. (ed. Cameron), 1904. 156 ; Joret, Les PL 
dans EAntiq., etc., 1904, ii., 253 : Roy, Crops of Bengal, 1906. 138—41.] 
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S. tuberosum, Lmn. Tlie Potato, alit, bilati dlu, batata, icallami, 
kilanqu, utalaij (judda, etc. 

Witli reference to tlie iiuligenous habitat of the potato, De CanJulle 
(l.c. 45-53) states that the only locality in which a species is found really 
wild, that could he accepted as representing the cultivateil plant, is Chili, 
but that it is very doubtful whether its natural home extends to Peru and 
New Granada. According to Baker (Journ. Linn. Soc., xx.. 489), however, 
undoubted forms of .s', tuhfi-o.'iuiii have been found wild in Lima and in 
New Granada also, but the plant is everywhere one which occurs at a 
comparatively high altitude and in a dry climate, and is met with nowhere 
in the near neighbourhood of the coast. It is proved beyond doubt that 
at the time of the discovery of America the cultivation of the potato was 
practised with every appeai ance of ancient usage in the temperate regions 
extending from tLili to Now Granada (.A.s.i Gray. Scient. Papers. 1889, 
i., 317). In Europe it was introduced at some period between 1580 and 
1585, first into 8paiu, thence to Portugal. Italy. France, Belgium and 
Germany. It had reached Ireland in 1585 or 1586 (Roze, Hist, de la 
Pomme de Terre. Paris. 1898). The first mention of it in connection with 
India appears in Terry's account of the banquet at Ajinir given by Asaph 
Chan to Sir Thomas Roe in 1615 (Voya/je E. Ind., 197). Fryer (1675, 
New Acc. E. Ind. and Pers. (ed. 1698), 104, 179) describes the gardens of 
Surat and the Karnatak as containing among other vegetables brinjals 
and potatoes. It would thus appear that within a remaikably short 
interval, after the discovery of the potato in America, it had been 
conveyed to India and was apparently at once taken up by the better- 
class Muhammadans as a desirable addition to the ordinary articles 
of diet. 

CULTIVATION’. — To-day, it may be .said to bo cultivated more or less 
ill all part.s of India. The methods pursued will, therefore, be now briefiy 
indicated under provincial headings ; — 

Bengal . — The chief potato-growing districts are Flughli, Bardwaii, 
Rangpur, Jalpaiguri and Darjeeling. Full accounts have recently been 
given by Mukerji and Roy, as also in the publications of the Bengal Agri- 
cultural Department. Various kinds of the tuber are grown, of which the 
Patna, Naiiii Tal. and Cherrapunji are best known and ino.-.t highly valued. 
A loose soil such as saiidv loam is preferred. The crop requires moistiue, 
but water must not be allowed to settle about the tubers. In rotation it 
may follow du.-t paddv or jute, but is often grown vear after year without 
an interveiiiiig i rop. e-pecially in the vicinitv of large market-., the fertility 
being piv,-.erved hv high manuring. Pre\*ious to planting tlie land is pre- 
pared by iiunierous ploughings and is thoroughly pulverised, ilanure, 
preferably cow-dung at the rate of 21u luaunds per acre, or castor-eake 
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SOLANUM 

PKODUGTION ON THE HILLS tuberosum 

Cultivation 

at the rate of 20 raaunds per acre, should be spread on the ^roinul after 
the first few ploughings and thoroughly mixed with the soil. The field 
is then divided into sections by water-channels and laid out in ridge.s and 
furrows. Sets consisting of entire tubers or portions with two or three S' ts. 

“ eyes ” are planted along the ridges, 9 to 12 inche.s apart in a single r)r 
double row. Experiments at the Sibpur Farm showed that the average 
outturn per acre from double rows was about 9.5(X) lb., and from single TidJ. 
rows about 7,300 lb. Planting the .sets should not ordinarilv take jilace 
in the plains before October. Between planting and harvesting, tlie crop 
should be watered if neeossarv, but not in e.xcess. the earth .stirred and 
weeded and heaped up several times round the base of the growing plants. 

Harvest takes place from loth January to both March. Mukorji estimates 
the cost of cultivation at Rs. 170 per acre and the outtUDi at 150 inaimds co^t, 
valued at Es. 225, giviitg a net profit of about Rs. 50. 

[Cf. Ghosha, Potato and Its Ctdt . Journ. Aqri.-Hort. Soc. Ind., 1871. ii.. pt. ii., 

296-309; Basu, Aqfi. Lohardaga, 1890, pt. i., 74-."> ; Banerjei, Agn. Cottack, 

1893, 108-10: Adntin. Rent. Bengal, 1901-2, 16-7; llukerji, Handhook Ind. 

Agri., 1901, 336-43 ; Roy. Crops of Bong.. 1906. 11.3-9 ; Ann. Rrpts. Dept. Land 
Rec. ntid Agri. ; Agri. D-.pt. Beng. Bull., 1006, Mo. S ; E.rprr. Farm Rcpts. 

Bardwan, 190ii-7, 33-40.] 

Assam. — Potatoes are extensively grown on the higher slopes cliietlv Assam, 
in the Khasia hills, and in lower land which has been well drained. In the 
Gnxtterr of Assam (lOOn, x.. 73-4), which deals with the Khasia. Jaintia. 

Garo and Lushai hills, it is stated that the crop wa.s first introiluced in i.'itnitu.non. 

1830 by 3Ir. David Scott and in 1881-2 the export of potatoes from the 

province reached 127,000 maunds. Five years later, however, the tubi'r 

was attacked bv di.scase ami in 1887-8 the export fell to 42.000 maunds, 

and in 1899-1900 had decreased to 5.000 maunds. A change then came. 

duo to the infroiluetiou in 1897 of the Naini Tal potato, and i]i It'O;]-! 

the exports reached 51,000 maunds. Two crop.s are raised : " The first 

is sown in January and Februarv. and is gathered in June and July ; the 

second is sown in July and August and is harvested in November and 

December.” [(.'/, ImL (faH.. Sept. 29, 1898. 429-30 ; Repts. Dvpt. TmiI'I 

Rec. and Agri, : Agri. Dept. Bull., 1904, No. 10. 5-7.] 

United Provinces of Agra and Oudh . — The potato is sai 1 to tlouri-h U. Prov. 
well in the hills at Naiui Tal. Almoi-a. Paori Lohygat. and beyond ilussourie 
and also in the plains. Ourhie and Fulh'r (Firhl nml Unrd' n Crop.s.. pt. iii., 

15-6) state that culfivafinn is i-mducted on the Kuropeau method, and 
differs in no material ivspei t from that described .above for Bengal. Two 
lumdred maunds is srateil to be no e.xtraordinarv outturn, but the eultiva- t 
tion is v('rv expensive. “ The eves arc planted in November and the 
potatoes are readv lor digging up in February. They are sold in the 
bazar at the rate of 12 ajiiias to one, rupee and four aunas per niaund." 

On the authoritv of the late Mr. Gollan, it Is also .stated that " the best 
time to sow the acclimatised varieties Is from the mlldle of September '• is'so 
to the middle of October, ami that the hill kinds and those iinporrcd from 
Europe must be sown lattu. M'ater is freely given during growTh, bur tic w.i.naj, 
qiiantitv is reduced wlnm the leaves begin to tiiru vellow. If the ^od is 
naturallv rich, manure is not essential. iMit in the plains manure is alwavs .i: , .arc, 
given.” 

In recent vears three varieties have been experimented with at the Rares Grown. 
I'awnpore Farm. viz. the Madrasi white, country red, and hill varii'tv. 

In the report for P,t03-4 it is stated that the average outturn for six years 
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of Marlra?i and hill varieties amounted to 13,527 lb. and 8,546 lb. respec- 
tively, vliile the average for five years for country red amounted to 1.3,119 
lb. [Cf. Nevill. Bist. Gaz., 1904, iv., 46 ; 1904, xxxiv., 56, 63, 150, etc. ; 
Cawvpore Exper. Farm Repts. (several years).] 

Bombay . — The potato is grown to a small extent on garden lands in 
all parts of the Presidency. The chief cultivation, however, is in the 
Poona district, which, according to Mollison, claims 75 per cent, of the total 
area. The following is the method of cultivation which he says is there 
pursued : — The soil is mixed black, and the field usually fallowed during 
the rains. The land is ploughed two or three times between June and 
September and farm-yard manure, 15 to 20 tons per acre, applied before 
the third ploughing. The crop is planted in October. Tubers of medium 
size are selected for sets, and 900 lb. to 1,100 lb. of potatoes furnish sets 
sufficient to plant an acre. The tubers are each cut into three or four 
pieces and are planted 7 to 8 inches apart, in furrows 9 to 10 inches distant. 
The crop must be weeded and irrigation given every eight days. In 
March tha haulms begin to wither and turn brown, and water is now 
withheld for a fortnight or three weeks. When gathering the crop, the 
potatoes are exposed by ploughing, first along the rows, then across. 
According to Mollison, an average crop in Poona tested by himself gave an 
outturn of 10,230 lb. per acre, worth Rs. 201. The cost of cultivation, 
estimated for the Surat district, is stated to be Rs. 130-8 per acre, and an 
average outturn of about 12.000 lb. to be worth Rs. 200 (at wholesale 
rate of 60 lb. per rupee). [Cf. Crop Exper. Repts. : Repts, Dept. Land 
Rec. and .Ifjri. ; Exper. Farm Repts. Poona : Mollison, Textbook Ind. 
Arjri., 1901. iii., 200-6.] 

Uses . — It is much to be regretted that no sort of stati.stical information 
can be furnished regarding the e.xtent of cultivation of potatoes nor the 
magnitude of the traffic in these tubers throughout India. As already 
mentioned, within access of the great markets of the plains it is customary 
to find large plots of suitable land thrown under the crop, during the season 
of the year that may be suitable. Aud on the hills the cultivation is even 
more extensive, such as on the Khasia and Garo hills, and the Himalaya 
at Darjeeling, Nepal, Garhwal, Kumaon, Simla, Kangra, KuHu and 
Kashmir. So also on the tableland and lower hills of the central tracts of 
India, such as the Nilgiri hills. Bangalore, etc., extensive potato cultiva- 
tion exists, the produce being largely exported to the plains. 

As an article of food, potatoes arc now valued by all classes, especially 
the Hindus on davs when forbidden the u.se of grain. At first potatoes 
were eaten by the Mulianiraadans and Europeans only, but for some years 
past they have got into universal usage, and it is now no uncommon cir- 
cumstance to find cooked potatoes offered for sale at refreshment stalls, 
in various cold preparations, to be eaten along with so-called sweetmeats 
that form the midday meal of the city communities. The dried small 
tubers are also a common ailulterant for the more expensive saUp. Po" 
tatoes are also fairlv extensively employed both in the manufacture of 
starch and in the distillation of a^ohol. Ligon (Hist. Barbados, 1657, 31) 
speaks of the beverage called mobhie being made from potatoes. The 
knowledge of their possible employment in distillation is thus by no 
means a recent discovery. 

The following are the returns of the wholesale prices per maund (82 lb.) 
of potatoes in Calcutta during Jaiiuarv of the years 1900-6 : — 1900, Rs. - .• 
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SORGHUM 

SPECIES AND VARIETIES vuloare 

Great Millet 

1901, Es. 2-8: 1902, Rs. 1-10 ; 1903, Rs. 1-4 ; 1904, Rs. 1-4 ; 1905, 

Rs. 2-3-9 ; 1906. R.s. 3-4-3. 

[C/. Evelyn, Memoirs, 1819, ii.. 292; Wright, Memoirs, 1828, 316-21; 

Bentham, Sev. of Tarr/ioni-Tozzetti, in Journ. Hort. Soc , 1855, ix., 139-40; 

De Candolle, Orig. Cult. Plants, 1884, 45; Asa Gray, Scinit. Papers, 18S9, i., 

317 ; Seers, Potato Cult., 1891 ; Barclay, Agri. Ledg., 189.5, Xo. 20. 271-6 ; Man. 
of Potatoes, Journ. Board of Agri., Sept. 1899. vi., l()9-72 ; June 1900, vii., 

2i-l ; 1901, vii., 438-54; Thorpe, Diet. Appl. Chem.. 1900, hi., 571, 587; 

Prepar. and Use of Dried Potatoes, Board of Trails Journ. suppl., July 9, 1903, 

77-80 ; Woodrow, Card, in Ind., 1903, 397 ; Firminger, Man. Card. Ind. (ed. 

Cameron), 1904, 155-6; Coventry, Potato Cult., in Agri. Journ. /nd., 1906. i., 
pt. iii., 263-5 ; Ind. Potatoes for London, in Agri. .Journ. Ind., 1906, i., pt. i., 79-80 ; 

Butler, Spraying of Potatoes, inAgri. Journ. Ind.. 1907, ii., pt. i.. 95.] For micro- 
scopical results consult Hanansek [Aliero. Tech. Prod. (Winton and Barber, 
transL), 1907, 37). 


SORGHUM, Pet s. ; Gr.4Mixe. 4;. A genus of gras.ses wliicli em- 
braces several useful species, as, for example, the important millet ludr 
— a cereal, which, after rice, is perhaps the most valuable single article 
of food in India. The present brief review of information may there- 
fore commence with a botanical statement of Sttfi/Jiiitii /iii/ejteiise. the 
plant from which the cultivated S. eiihjtife (judr) is believed to have 
originated. [C/. Watt. Agri. Ledg.. 1905, No. 6.] 

S. halepense, Ptv s .■ Andropngonhalepcnsis. Brot. ; Prain. iSen?. Plants, 1003. ii., 
1204 ; .-1. Sorghum, suhsp. kdlepensis. Hack-el. in DC., Monog. Phaner., 1889, 
vd., ,501 ; ,-l. (suhgen. Sorghum) halepensis, FI. Br. Ind.. vii., 182 : Duthie, Fodd. 
Grass. A'. Ind., I8SS. 40-4 ; Idshoa. Bomb. Grass.. 1890, 74. The .Johnson Grass, 
Cuba Grass, etc., haru, hraham. k-dld-mucha. galla-)ari, padda-)allagadi. gadi^ 
janu, kartell, bikhonda. etc. -A tall perennial grass, common throughout India 
and Burnia on culti^'ated and uncultivated lands. There are two forms inet \^ith 
in India, which were treated hy Ro.sburgh as separate species but exhibited thug 
in the Flora of British India : — 

a. Var. genuina {Andropogun miliacms, Ito.vb.). Lisboa mentions nari-as 
and bhonda as vernacular names for this plant. 

d. Var, effusa (A. laxns. Roxb. {non Linn.) ). According to Roxburgh, this 
is the plant denoted by the names kiUn-rnucha. gadi-/anu. He says it grows in 
hedges, on banks of watercour.ses and on land lately cultivated. 

It is considered a good fodiler grass both for grazing and for hay, but is held 
to hat'c frequently poisonous after-effects, especially if eaten when too young 
or when stunted by drought. In many parts of India it is lieliec'od tti be iiijuriiius 
till after the rams. The name bikhonda. given to *•. iintenetin m certain moiiii- 
taiiious countries, may be intendetl to denote its evil reputation, llie gram is 
often collected and eaten, though the plant boems nowhere to be specially cul- 
tivateil, Hamilttm, for oxamjile, speaks of a kind of l>read being made from it 
in Rajmahal. and Tod (Rajasthan, ii.. 170) mentions the seed being coliecteil, 
mixed with hdjra and eaten by the poorer cla.'ises in Bikanir. [C’/. Sly, Exotic 
Drought Resisting Plants, in Agri. Journ. Ind., 1907, ii., pt. ii., 168.] 

S. vulgare, Per.s. : IIolciis Sorghum, Linn., Sp. PI, 1753, 1047 ; 
Androporjon Sorghum, Brot.-, Holcus Sorrfhum, Roxb., FI. Ind.. i., 269; .1. 
Sorghum, Prain, Beng. Plants, 1204. ii. : A. Sorghum, .suhsp. satti-u,s. Ilackel, 
in DC.. Monog. Phnner.. vi., 505: FI. Br. ImL. x-ii.. 183. The Indian 
or Groat Millet, Guinea Corn, Turkish Millet, ete.. judr, (jou-ar). londhnh, 
kurbi, chart (stitlk.s), phng. knnqra. shdlu. sundin. rhnlnm. talla, jonna. 
gengcira. pyoung. ete. A tall, handsome gras.s, euitivated throughout 
India .since verv remote times. 

Though botanists are agreed that the judr isclerived from .S', heife/ii-itse 
it has been di.spersed by cultivation to latitudes considerably to the north 
and south of its indigenous habitat. In most countries it is cultivated 
between latitudes 45-' N. and 35- S.— the area of cotton. In India and 
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Africa it is of greatest value in the upland tracts between latitudes 15"^ 
and 30^. In warmer, moister regions, as in Bengal, in large portions of 
^ladras, in Lower Burma, and in Ceylon it hardly ranks as an important 
cereal, since in these regions the grain ripens but indifferentlv. 

History. — According to Crooke [Rural and Agri. Gloss., 1888, 139 : also his 
edition of Hohaon-Jobson, 1903, 408), the word jiidr has })een derived from the 
Sanskrit yava~parkara or akdra, which means “of the nature of barley.” Dutt 
{Mat. Mid. Huid., 324) mentions ydvondla and rakta-khurna as its special San- 
skrit names. From ydvandla it would become javandla. jauandra, and finally 
judr. The Arabic dura (or, as it is variously written, dhnrra, dhanra, douro, etc.) 
readily becomes zura and has been Sanskntised as znrna. and is thus but a 
variant of judr. It would seem probable that the earliest mention of the name 
dura (or dorah) occurs (9th century a.d.) in Avicenna’s reference to the people 
of Zanzibar living very largely on the grain of that name. The Javanese name 
for it is djagomutri. The cholam is probably also the tsjolarn of the Malabar 
(Rheede, Hort. Mai., xii., 113, t. 00). It certainly is the hattari of the Malays 
(Rumphius, Herb. Amb., v., 194, t. 75). 

The origin of the name or Sorgho might be expected to throw much 

light on the history of the crop. Rees {Cyclopcedio. 1819). followed by Paxton, 
Johnson, and most botanical lexicographers, says it is an Oriental word and 
comes from the Indian sorghi. This doubtless is a mistake, since no such name 
for it exists in any Indian language. Kornicke and Werner {Handhuch GHreide- 
haues, 1885, i.. 294-315) seem to think that it came direct from the Arabic 
dorah. The initial letter, on its passing westward, became softened into “th” 
and ultimately into “s.” Sadebock [Kulturgciv. der Dcut. Kolon., 1899, 48-52) 
and many other authors speak of it as the sirch of the Southern T^toI. 

John Arduin in his notes on Pliny (li., 10.>, n. 23). published 1723. observes 
that Scalinger {Exm'it., 15.*)7. 292, 899) is rovSponMble for the stateuieiit that liis 
countryriien. the Italians. (.alle<l it anrgum. Seluveiiifurtli {Heart of Africa, 
1873. i., 249) says that I'etriis de rrc.^( entius. about tlie year 1290 a.d., is 
the firht author wlio definitely alludes ro sorgn. However, in the editions of the 
Agricultnra, dated 1471. 1519. and 1553. inehca {miUm) and in Italian versions 
angina occur. l)ut n^t sorgo. I’orta {Vilbr. etc., 1592. 895), accepting Pliny’s 
h-tatement that this millet came from India to Italy in tla* time <>f Xero. observes 
that it was called by the Italians sagina. melien, or snrga. He then cives a deriva- 
tion of the last name from “ surgo, to rise," in allusion to its towering above all 
other crops. It woidd seem that the vord Sorghum, as it now exists, originated 
in Europe, and is strictly speaking the name for the warm temperate grain- 
^^•ielding races of the plant, the forms that correspond with the rabi judr of India 
present!}* to be described. 

Few, if any, of the European tra\'ellers in India, whose vvitings. as a rule, 
are so fruitful of historic evidence, make any reference to this grain. Yet we 
can have little doubt that it was extensively cultivated in India <luring at least 
the period of the explorations indicated. In the AinA-Akbnri — the Adminis- 
tration Report of the Emperor Akhar for the year 1590 — its price is quoted in 
a list of autumn grains, and in a further passage ((liadwin. transl., ii., 62) it is 
remarked that — " Jewary and Bajrra are tii(‘ c:rains chiefly cultivated in the 
vSubah of Oiizerat.” So ng.un, spe.iking of Jvhandesh (Jarrett, transL. ii., 223), 
we read — "Jouviri is chieHy cultivateil, of whi<-lu in some places, there are three 
crops in a year, and its stalk is so delicate and pleasant to the taste that it is 
regarded in the light of a fruit.” It is, however, comparatively little grovMi on 
the Malabar coa.st even to the present day, and was hardly likely, therefore, to 
have been seen by the trailers and travellers who for the most part visited the 
l oast towns. Koernjeke. wlio maintains with De Camlolle, that as a cultivated 
plant it originated in Afrie.i. not India, observes that it probably reached Asia 
i'V sea and not by land routes, as was often the <-Hse. But if that were so, we 
might expect to find it most exten-sivelv cultivated near the coast, whereas when 
ue first learn definitely about it in India, it is the staple food of the people 
who occupy the interior and drier tablelands, not the warm, moist regions near 
the sea. It is, in fact, met with afiproximateiy in regions where its presumed 
Wild stock is most plentiful. 

We may. therefore, conclude that in all probability the Sanskrit jieople first 
h anied of this grain in India, but gave themselves very little concern regarding 
It. E\erything, however, points to its having been cultivated in the peninsula 
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from reiinjte anti({\uty, and in all probability many of the races of the plant 
presently met with in tliat country have been loeallj- oriyinateil. \Cf. Ver- 
tomannu.s, Tranh, rtc., Ia03-10, in Hahl. Voy., iv,, dOd : Fuchs, he Stirp. 

Hist., Id46, ccxci'i.. 201 ; Trayus, De Stirp. Hist., Idd2, ii.. Odl) ; Loliel, Stirp. 

Advers. Kov., IdTO. 14; Prosper Alpinus, Rcr. AEgypt., 173d, 170; Parkinson, 

Theatr. Hot.. 1040, 1137, f, 3 ; ilorison. Hist. PI., in., 190 ; Breyne, Prod. 

Par. PI., 1739, ii., <S3 ; (Ironovins, FI. Orient.. I75d, 134; Ho.st, Gram. Au.striac., 

180,5, iv,, 1., f. 2; also FI. Austnar., 1827, i,, 71 : Schmidt, FI. Cap. Verd. In.s., 

1852, 158 ; Martins, Ft. Bros.. 1883, li., pt, iii,, 270-2 : Helm, Kiilturpfl. und 
Haust., 1894, 492-3 ; Lambrecht, Berictife Land-und Forstiv. in Dtntsch Ost.- 
africa, 1903, i., 398-402 ; Seniler, Trap. Agrik., 1903, lii,, 125-44 ; .Joret, Lcs 
PI. dans L'Antiq., etc., 1904, ii., 247.] 

FOOD SUPPLY. 

Varieties and Races . — Speakiiifr in a very general sense, there are two Varieties 
great crops of iiidr. Oi these one i.s the khar'tf. which ripens in autumn, nnd Races. 
The majority of the Jtharif foriu.s wouhl fall under the botanical varieties .ffAan/ Forms. 
Oir/dor. t criums. aiid rti/t/nri.s proper. They have usually compact 
heads, the grains are more or less rounded, and the floral euyelopes almost 
completely glabrous. The second crop is the rahi. or that which ripens naG rnrm..<. 
in spring. It seems likely that most of the races placed in this position 
would be found to fall under the yarieties hions. Ho.rint rt/hii and 
sncr/irirnfiis. and to approximate nearer to .s. /itilejn'iisr than do those 
of the l-Jinrif series. They haye lax feathery panicles with the grains 
elongated and the floral euyelopes often more or le.ss hairy. As a rule 
the best kinds are creamy white (the e.xtreniity only being darker coloured) 
and of a pearly lustri'. It is cust oniarv for the grain to be .slightly flattened 
near the apex. ,a peculiarity often much increased until in some forms it 
becomes almost hooked or even iiidented. The curved grains are generally Cmv.- i or.ire. 
the most highly ])rized, for the purjjose of being parched. The .glunie.s 
or envelopes are U'Uallv darker than the grains thenisolves, and mav be 
awneil or awnless. In some fonns the envelopes {chaff) are coloured 
and the .grain-liusk (or seed-coat) white : in others the seed-coat al-so is 
uniformly or parti-coloured. Lastly, the floral envelopes may tlrnily 
embrace and almost adhere to the .seed, while in other conditions the 
attachment may be so sli.glit that (as in certain barleys) the grain mav 
deserve the description of being naked. Nik, ! 

Mollison {Te.rthooJ: lad. Aijri.. iii., 10-11) savs : ‘'The mo'-t notice- 
able diSerences between varieties ,ire that Ihnrif. i.c. rain crops or early inu;.-. 
variotie.s are iniiidi more numerous than rnhi or late varieties. Early or nse.- 
late varieties d<j best if sown at their approximate seasiins. A rahi variety 
may or may nor thrive if .sown as a rain crop. None of the rain crop 
varieties are likely to succeed if sown in the rahi .season.” In the e.x- 
periments conducted at the farms in the Bombay Presidency it was 
established that forms of judr procured from rjoradu (light) .soils — for ex- 

ample, those of Kaira and Baroda — could not be cultivated on the bho k 

cotton .soils of the Dectaii. Thus there would seem no doubt centuries 
of selection aud special cultivation have directly adapted this plant into 
the numerous recognisable races that c.xist in India. 

.Area and Yield — Fi'om the AgricultHral Statistics, 19<XI-1 to 190..1-G, Area and 
this crop i ,5 shown as occupving in Briti.sh India approximately 22 million Yield, 
acres. To these figures have to be added -h million aere.s for the Native 
States, making the total of some 21 million acres for all India and Burma. 

The chief provinces in order of imp.wt.ince are Bombay. Madras. Berar, 
the United Provinces. Central Provinces and Panj.ib, An alnio.st identiial 
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distribution exists in the Native States : jndr beromes important on land 
not inundated. Out of the total mentioned, Gwalior takes usually close on 
half, that is, a little over one million acres. This is followed by Mysore 
with about half a million acres, by Kotah State with .360.000, and by 
Tonk and .Jaipur, haxung about the same acreage between them. 

It has been estimated that a yield of 6 maunds (or, say, 500 lb.) an 
acre might be a safe though probably' a low average for the crop. To bo 
rather under than over the mark, therefore, this would come to an annual 
production of. say, 5 million tons of grain. Mukerji {Handbook hid. 
Agri., 1901. 2-51) says of jndr, “ It y-ields a nourishing grain about the 
same quantity per acre as wheat or rice (900 lbs.) and ten times as much 
in fuel and fodder as ordinary cereal crops.” Mollison {l.c. 8-9), speaking 
of the Deccan hJiarif jndr, remarks : “ An average crop in the Deccan 
will vary, according to the quality of soil, from 500 to 900 lb. per acre 
of jou'dr and 100 to 200 lb. subordinate pulses w'ith 350 to 450 bundles of 
Izadhi ” (fodder). Referring to the Gujarat rahi jndr, Mollison continues : 
“ An acre produces 800 lb. to 1,000 lb. grain and 300 to 400 bundles of 
Jcadhi ; each bundle weighs 4 to 6 lb. The fodder is usually of excellent 
quality', because the crop stands fairly' thick upon the ground and the 
stalks are neither very' tall nor very coarse. A rahi crop in other black 
soil districts yields generally in a fair sea.son 550 to 700 lb. per acre.” 
In the Hcpori of the Experimental Farm at Surat for 1903. the yield is 
given as 1,213 lb. grain, by-products 3.974 lb., the value of the outturn 
Rs. 34-.3-1. and the cost of cultivation Rs. 30-14-0 an acre. These 
returns, as also Mollison’s figures, may be accepted as in accord with the 
numerous crop experiments that have been performed in Bombay. 


DISEASES A.\0 PESTS. — Tlie .Sorghum crop is exposed to four chief adverse 
circumstiinccs (1 ) fungal blights; (2) parasitic flowering plant.s ; (3) insects 
and other animal pests ; and (4) climatic disturbances. JIassee (Textbook 
Plant Diseases, 21fl) gives particulars regarding siiuit. JIuch advantage might 
be anticipated from the systenuatic washing of the seed in hot water (at a 
temperature of 135' to 150' F.). or in sulphate of copper {| per cent, solution), 
before being sown. By this process the crop would be protected against 
smut and bimt. Of the parasitic flowering plants found on this crop the 
most curious is the small (knorni in the vernacular as tai'li or taluk), 

which sometimes effects frightful havoc. One or two parasitic insects do 
much damage (such as the sugar-borer and an aphis), but birds and squirrels 
are by far the most destructive. To safeguard the crop, the owner watches it 
from sunrise to sunset for some twenty days before the harvest. For this pur- 
pose he and his assistants sit on elevated platforms, placed at intervals all over 
the field, and make (ii.scordant noises by beating on old tins, or cast by slings 
small etonp.s or hardened pellets of mud at the flocks of birds which every now 
and again .-.ettle on the field. The climatic disturbances may be briefly stated 
as w'ont of ram at the proper season, excessive humidity and cloudy weather, 
or unnaturally high temperatures. In a further paragraph, while dealing with 
the production of this plant a.s a source of fodder, reference will be made to the 
evil reputation of the stems for becoming poi-sonous. This peculiarity is not 
constant, though it often occurs in an epidemic form such as to justify beliet 
that the germ concerned in the production of the poisonous property is dependent 
upon accidental climatic or disease conditions. The plant stunted because ot 
deficiency of rain is always a dangerous fodder for cattle. A study of the races ol 
the plant, more critical than hitherto attempted, might therefore bo looked to as 
likely to result in the discovery of forms better suited to certain tracts of cuuntrj 
than those at present grown. On this aspect Jlollison's pertinent observation 
may be given here: — "Some varieties mature much more quickly than others. 
It is important to know which varieties reach maturity earliest ; because alter 
a period of scarcity or famine, varieties which produce grain and fodder in the 
least time would be most in demand.” 
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1-0- to 2^ suborilindte pulses. The seetls are mixed and drill sowm, tlie rows being 
14 inches a]''art. Tn successful cultiAution the crop is hand-weeded os well as 
hoe<l once or twice. The crop will come into flower in August and September 
and ripen in October end November. 

(6) The Kharif Juar of Gujarat. — Usually alternates on black soil with cotton : 
after remoA'al of the latter, the land is repeatedly harrowed and scarified in 
April and ]\Iay, but no plou 2 :hing i.s, as a rule, jjiven since jndr likes a firm seed- 
bed. In June or July the seed is drilled m rows 20 inches apart. When the crop 
stands 9 inches higlu it is again hoed and the plough passetl between the rows 
of seedlings. The principal crop is reatly tive months after sowing. 

(c) The Rabi Juar of Gujarat. — In Broach this form of /?/dr is called It is 

drill-sown in September or October, after one ploughing and several harrowings of 
the soil. The seed is sown at the rate of 7 to 8 lb. an acre. The rows are 20 inches 
apart, and tiie seedlings appear in the furrows. The crop is twice intercultm'ed 
vith the bullock hoe. “ As the ears begin to fill, the stalks are tied up to each 
other so that they may not be lodged.” This is only necessary in a good year, 
with a heavy crop. Harvest takes place in February to starch, or five to six 
months after sowing. 

Madras,— \\\ 1005-6 there were 4.7-1:0,81:1 acres under the crop. The 
areas in the chief districts in that year were as follows : — Bellary. 725,1:44 
acres ; Coimbatore, 704,593 acres : Karnul. 678,290 acres : Ciiddapah, 
414.359 acres; Anantapur, 304.499 acres: Guntur, 381,929 acres; 
Nellore, 356.589 acres : Madura, 297.693 acres, etc. According to the 
Season and Crop Report, the area in 1906-7 was 4.479,193 acres. Large 
portions of Madras, being rice-producing countries, have only small areas 
under j)iar for rholaw, as it is called in South India). 

Mysore has usually <i little over half a million acres, chiefly in Mysore 
and Chitaldrug districts. Gf ^Mysore, the published averages of peld 
have shown from -153 to 80<'i lb. 

An exhaustive account of Sov«jhH*ii in Madras has been written by 
(b Benson, D«'puty Director of Agriculture, and G. K. Subba Rao, Sub- 
Assistant Director of Agriculture (Dc/4. Affri. Mad. BaJ]., 1906. No. 55, 
58 ef sr/p). These authors state that the outturn varies within wide 
limits. “ Th^ punasa or early crops of Sorghum give a larger outturn of 
comparativelv poor fodder, but less grain, than the Mnqdri or late crop. 
The outturn of unirrigated Sorghum varies from 200 to 600 lb. per acre. 
Under irrigation, the ^deld on the average is double that amount. The 
outturn of dry straw from an unirrigated crop on fairlv good land is two 
full cartloads per acre" (Lc. 117-8). 

“ The chief characteristic of the climate of the principal areas in the Madras 
Presiiiency wlien^ sorghum is an important field crop, is the lightness of tlie 
raiiifcJl. The only exception is tliat part of Xellorc and Guntiir adjoining, 
whoro the annii.d rainf.dl 30-40 inches. EIsf'where t’no usual fail is less than 
20 ini'hos and in some places as little as 2o only.” Then- are two main seavsone 
for •'<'wing. an tMrlv at the bo<^inning and a late towards the end of the snuth- 
we-'t monsoon. The early-sown crops are raised cliiefiy on the lighter soils. 

On the mixed and n*ore I<>amy sods, the middle .season varieties are usually 
found, and the late-sown cmp.s on the heavy soils.” The crop is regarded as an 
exhau'^ting one. and its growth, year after year, on tlio same land, is considered 
ba<l practiee. Imt is not uncommon. It is stated that “speaking generally, on 
I-'umy or s<m<ly soils sorghum, following ca.stor or liorsogram, is looked upon as 
! he licst rotation, while the ryots will not grow sorghum if they can avoid it after 
.1 crop of Italian millet or Again, “ Tho couunonest praeti <’0 is to sow 

-lorghurri mixed with other crops, which varv according to the nature of the 
r^' 'il. tlie reason .uid the local customs.” 

" In the Deccan ilistriets green gram and otlier pulses, gingeliy and gogii 
{isihiHvu*, canmihiim-*) are mixed in small and Irregular quantities with the 
sorghum seed for an early crop and sown through the drill, while red gram, 
arnmnihi i.fthioh).co\v gram (i iyitu ^ ^rfjfrag), and castors are sown m 

lines amongst the crop.” 
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“ In the southern districts, somewhat similar mixtures are made and the 
whole is sown broadcast, while it is a common practice to sow the red gram m 
lines at interials of about six feet apart in the furrow made with a plough” 

(l.c. 91). 

The methods of preparatory tillage, of sowing, and treatment during growth 
are fully described, but cannot be gone into here. 

Berar and Hyderabad . — The area under the crop in 1905-0 was Berar. 
2,660,144 acres in Berar. The average for the live vears prcvinuslv was 'W ' 
approximately three million acres. Hyderabad turnishes no returns. 

The following information is abstracted from an interesting account bv 
S. Harcourt King (Agri. Bull., 1900, No. 3). While written proiessedlv 
for Amraoti, F. W. Francis comments that the account is applicable to all 
the Hyderabad Assigned Districts (Berar). J iidr is undoubted! v the most i i.c M,i~r 
important grain crop of the province — more than one-third ot the total i'"!’'” ‘''tduwi. 
cultivated area being devoted to it. There are no les.s than 1.3 varieties. \ irinu-. 

12 of which come under the denomiiiatioii truhi. or forms which are bakeil 
in hot ashes and eaten green, whoa the grain is tender. Ot the other 
forms, four groups are formed according to their value as sources of bread, 
viz ; — (1) the yellow judm — the bread made from these is considered bi.u i 
be.st ; (2) whitish jiiarg — the bread is hard and wanting in taste ; (3) 
reddish /iidrs — bread is of the same colour as the grain : (4) dirty- 
coloured judrs — seldom utilised for bread, but iu making Idlii (parched 
grain). Unless the soil is very lianl or full of weeds, jitdr lauds are ploughed 
once in four or five years only, and then in April or May. Usually the soil 
is simply harrowed, generally three times. The crop is rotated with notmi a. 
cotton, sesamum, gram, wheat, Id/Ai {I.tit/ii/rits snfiriis) and tobacco, 
and is generally grown as a mixed crop, along with certain puKes. 'Weed- wtoUiu'. 
ing is done three or four times at intervals of a fortnight. J udr is never 
specially w-atered in Berar apparently, nor is it customary to grow the 
crop on land systematically irrigated. This is the rule for the grain crop, 
but when required to make up deficiencies ot foilder. thickly sown aud 
irrigated crops are taken. J udr requires good rain in AugU't aud it conies 
into car from three to four months after being sown, and ripens in five 
months (November to December). In a good season the yield would he ’neii 
833 lb. to the acre, and, after making all allowances, an e-'tiniate ot 600 11). 
would be a fair average production. 

In Hyderabad it is stated tliat there are two erojir. of inar : tlie laie sown from Hydera- 
the 6th June to the 17th July and reapei.1 from the 22ud (Ictober to the oOth Bad. 
November. The second crop, known as white juur, is hown between the J.ith 
September an<l the 3rd November and reaped between the 17th Febntiry and the 
loth March. 

United Provinces. — In 1905-6 the area in Agra ivas 2,09.5. 99.>, and II. Prov. 
353,161 acres iu Oudh. In Agra the largest areas are : — Jhaiisi, 235,287 'ov-, 
acres ; Hanurpur, 169.346 acres ; Caw npore. 160,903 acres ; ilattra. n, 
122,021 acres; Aligarh, 106,1.50 acres; Balandshalir, 102.440 acres; 

Meerut, 102,334 acres ; Agra, 95,002 acres ; Farukhaba<l, 92.894 acres : 

Budaun, 85,283 acres ; Etah, 78,822 acres ; Maiiipuri. 77.777 acres, ere. 

No district in Oudh, except Rai-Bareli, has usually over 55.000 acre' 
under the crop. The Season and iJrop Report states the area in 1906 -i 
to have been 2,371,154 acres in Agra, 33.5.839 in Oudh. 

Diithie anil Fuller (Field and Garden Crops, i., 2.7) menti.in three well-inarked i irituea. 
varieties: — (1) the double-seeded form with two grain.s within a sincle husk: 

(2) a dwarf kind, growui at Allahabad : (3) the variety known a.s ri,dheha m 
Caw-npore, m which the vrain is eompietely covered by the husk. In tlje report 
of the C'awnpore Fxpcrhaental Farm fur 1901-2, mention i.s m.idc of !)(i varieties 
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being under culti\ ation. The yield is given at 10 maunds grain for irrigated land 
and 8 maunds for unirrigated. Iii the reports of crop experiments, returns 
ranging from 440 to 820 lb. have been ascertained. 

Central Provinces. — The area iu 1905-6 was 1,860,714 acres. The 
largest areas in that year were : — Nagpur, 423,121 acres ; Wardha, 282,536 
acres ; Chanda, 223,130 acres ; Nimar, 202,926 acres ; Chhindwara, 
188,982 acres ; Bhaiidara, 87,637 acres, etc. 

Judr constitutes the chief food of the working class, wheat and rice 
being alike but little used by them. The white variety is the most highly 
prized. In certain districts, such as the Upper Godavari and the neighbour- 
hood of Siroiicha in Chanda district, a raU as well as a Marif crop is 
obtained. Repeated mention is made (in reports on this plant) of a 
cold-season form known as ringni. Some writers even speak of this as a hot- 
weather plant that has recently been successfully grown as a cold-season 
crop. It is commonly produced in the rice-country of Eamtek and Unirer. 

Sir J. B. Fuller published in 1804 A Note on the Outturn of Land under the 
Chief Crops in the ( ‘entral Provinces, in which he gives most useful particulars 
regarding judr. He points out that the loss through its being grown as a 
mixed crop with a pulse (mostly tur. p. 1 Oh) is very little indeed, so that the pulse is 
a clear gain. The yield per acre averages from 4o0 to 950 lb. ; 500 lb. has been 
accepted as the average standard. He further remarks that Nagpur, which 
has the largest district area, is also the chief importing province and that it draws 
on Berar. This is due very possibly to the place of judr being taken by linseed 
and cotton. In the SettUment Report for Seoni (1000, 17), it is observed that a 
few years ago judr was of very little importance iu that district, but since the 
last three years it has been greatlj' extended, and outrun the area under wheat. 
In recent Annual Reports liy the Director of Land Records and Agriculture, 
interestmg particulars will be found of valuable experiments made with a view 
to improve the quality of the judr and the cotton grown, as also the methods 
of cultivation pursued in the districts of Bilaspur and Raipur. Trained plough- 
men had been sent from the tlovernnient farm, furnished with superior seed and 
improved ploughs, to prepare and sow certain fields. The result would appear 
to have been so sati -lactory that many indents were subsequently made by the 
cultivators for a supply of improved seed. Demonstration farms have since 
been organised where local men, specially trained at tlie Government farm, would 
continue to exemplify the advantages of the improvements recommended. 

Panjab and North-West Frontier . — The area in 1905-6 was returned 
as 694,181 acres in the Panjab, and 32,593 acres in the North-West Frontier. 
The largest areas in the Panjab occurred in Dera Ghazi Khan, 83,754 
acres ; Ferozpur, 77,701 acres ; Multan, 60,429 acres ; Gujrat, 52,413 acres ; 
Jhang, 48,910 acres ; Shahpur, 38,223 acres ; Hissar, 35,014 acres ; 
Karnal, 34.501 acres ; Delhi, 28,0-30 acres ; Gurgaon, 24,335 acres : 
Rohtak, 11,719 acres, etc. In the Season and Crop Report for 1906-7 the 
area of the Panjab is stated to have been 1,557,813 acres, of which 1,172,362 
were unirrigated. In certain crop experiments performed in the Panjab 
in 1892, the yield ranged Irom 276 to 8(X) lb. per acre. The areas manifest 
extreme fluctuations, the unirrigated judr being chieflv grown in Dera 
Ghazi Khan, Gujrat, Rawalpindi. 

There are said to be many races of the grain, and in most districts it 
would appear as if special fodder {chart) forms had only recently been 
systematically cultivated. The Gazetteers afford useful particulars, but it 
would seem that since the date of Baden-Powell’s Panjab Products (1868, 
236) no publication has discussed the judr cultivation of the province as a 
whole. 


Bengal. Bengal and Assam . — .Although grown bv the hill tribes to a limited 

extent, judr cannot be regarded as an important crop in these prorinces, 
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nor in fact iu any rice-producing countrj-. The area under it is in Bengal 
usually about loO.OtHJ acres. In 1906-7, according to the Season and 
Crop Report, the area was 113,700 acres, chiefly in the Bhagalpur and 
Patna Divisions. Eastern Bengal usually has about 5,000 acres, and 
Assam a purely nominal acreage devoted to the crop. In the Annual 
Report of the Bardivan Experimental Farm (1901-2) parti(uilars are given 
of experiments with black-seeded and also red -seeded forms as fodder crops. Fodder. 
Further experiments with other forms are alluded to by the Director of 
Agriculture in his Annual Report (1902-3). 

Burma. — The crop is important in Upper Burma, where in 1905-6 Burma, 
it occupied 866,437 acres, but in Lower Burma, the rice couiitrv, it is vcrv Areas, 
unimportant. The chief districts of Lfpper Burma are Pakoklcu, 203.345 
acres ; Myingyan, 190.635 acres ; Lower Chindwin, 133,977 acres ; Magwe. 

93,861 acres : Meiktila, 92,130 acres : Sagaing, 90,594 acres, etc. Results Ee^its. 
of crop experiments have shown the yield to vary from 328 to 875 lb. 
an acre. 

Recent Seitletnenl Reports liave furnished some useful particulars regarding Introduction, 
this crop. Speaking of Jlyingyun, we road that “ the seed was said to have 
been introduced ” after the famine of Blanford reported liaving seen 

it in Pagan in 18(12. There are two forms recognised — (1) mnpuaung. grown Forms, 
for hum.m food : it has a round white seed with \ eIlow husk : and (2) kun -pyanng, 
grown for fodder, but not cxchcsively so ; it has both red and brown grains, Roth 
crops are sown in .July and .August ami g.ithered in December and .lanuary. Tlie Semaon?. 
stalks, which often run up to 18 feet in height, are given to cattle after being 
chopped up and mixed with water. 

Speaking of the Jleiktila district, we read in the Settlement Report that judr is Upland Crop, 
one of the chief upland crops. It is in greater retjuest as an article of food in the 
western than m the eastern portions of the ilistrict, owing primarily to the fact 
that the scope of the cultivation of p.iddy is somewhat limited in the former. 

There are three kinds: — (1) kun-pganiig, has a reddish-brown seed, is not Form.?, 
deprived of its husk on being tlireshed, and gives the highest return; (2) aan- 
pyanng, gives the lowest return in proportion to the seed sown, since in the 
process of threshing and winnowing it is entirely cleared from the husk, so that 
nothing but the little pearly yellowish seeds remain. It has a better appearance 
than the kun-pyanng. and yields after being milled 11 as compared with 8 from 
the kun-pyaung ; (3) pyaung-net-si — this is not very extensively cultivated. It 
has a jet black husk and forms (like kaak-hnyin rice) a glutinous mass when I'dutinous 
cooked, and is used for cakes and other sweet confections. The judr is sown in lorm. 

August and September and reaped in January and February, being a six montlis' 
crop. It grows well in paddy fields proviiled water is n' d allowed to stand m them, 
and when scarcity of water prevails it often takes the place of paddy. The 
ground is prepared by harrowing the surface at least ten tunes and the seed is 
then broadcasted. 

FODDER SUPPLY. 

Ripe and Green Stems. — The judr crop is uot alone of value as a Fodder, 
food for man. Its stems constitute the chief cattle fodder {chari) of a 
large portion of India. The first signs of famine directly induced by the of Famine, 
loss of the judr crop are the starvation and death of the cattle. It thus 
follows that in India it is the ripe stems and leaves (the straw, it might be 
called) which become the Indian judr fodder. Here and there special 
races of the plant are grown as a supply of green foilder. Mollison. 
speaking of the Bombay Presidency, mentions some six indigenous 
forms of fodder judr: — (1) sundhia — perhaps the best fodder variety; Special Forns. 
(2) dudhia — this is met with on the light-coloured .soils of Kaira and 
Baroda ; (3) nilca — this is the best Deccan (Poouaj fodder for the Oreen Folder, 
monsoons : (4) utddi is another Deccan form with Ioo.se upright iieads of 
grain ; [5) handi ami (6) Mlbon li are recommeniled for cultivation as 
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irrigated crops and. should be sown any time between November and 
February. Molhson then observes (Z.c. 16): “No other crops can 
The lEost ^ compare with the Sorghums in yielding a heavy weight of green fodder 
suitable lorm. quality. Succulent fodder of this class is specially valuable in 

the hot weather for all farm animals, and hundl and knihondi are the 
most suitable varieties yet found for the purpose.” 

Ensilage. — Mukerji {Handbook Ind. Agri., 255) says that sorghum 
fodder may be sown “ in Mav, and sowing should continue through June 
and July, that there mav be a succession of fodder crops of first, second, 
and third cuttings from July to March or April, a portion of which can be 
Dried Fodder, dried and preserved for use from April to June. The dried stalks should 
be stacked and thatched.” Mollison describes the manner of preserving 
sorghum fodder followed in the Southern Maratha country. “ The bundles 
Storage. are built into neat oblong heaps in the field. Each heap is built with a slope 
from the ground to the ridge, and when complete is protected along the 
sides, ends and top with big lumps of black soil, which are built or packed 
closely together. These heaps when complete look like large boundary 
marks. Cattle can freely graze over the stubble, but can get no access 
to the stored fodder.” Voelcker has expre.ssed himself as opposed to 
the introduction into India of the European methods of siloing sorghum 
fodder, and the reports published by the E-xperimeutal Farms of India 
are as a rule unfavourable. 


D.E.P., 
vi., pt. iii., 
304. 

Poisonous 
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Koot uae-1 wth 
Ini.Uan Hemp. 


Pokjon 

Smiui tan ecus. 


Tuung rbint. 


Pni^i'.'’ A ('III, 


Poisonous Property . — It has been already observed that the name 
hikhonda given to the wild S. Ii<ilt-priise may be intended to denote the 
well-known poisonous property which that grass sometimes manifests. 
It may perhaps be accepted as a further proof of the descent of at least 
the fovlder-yielding cultivated forms of Sorgh n m ntitjarf from that 
wild plant, when it is added that under certain circumstances the cultivated 
sorghums also become poisonous. In this connection attention may he 
invited to the fact that the Hemp Drugs Commission in their Report 
(1893, i., 166), and more recently the E.vcise Commissioner of the Central 
Provinces, have made known a new use of the root of the judr plant that 
seems to have escaped the observation of previous writers (see p. 758). 
It would appear that it is employed to increase the potency of Indian 
hemp (bhang and ganja) as well as of country liquor, but is viewed as too 
powerful to be used by itself. A poison residing in the root is certainly 
remarkable and worthy of the most careful and searching future inquiry, 
and it may be added that it is said to occur also in the roots of rice, but 
so far as jiidr is concerned, is reported as found onlv in the cold-weather 


or ringni (Central Provinces) and shidlii (Bombay) varieties. 

The occurrence of this poisonous property is, moreover, often simultaneous 
over a large tract of country, appearing and disappearing within certain fixed 
limits of time and locality. It would thu.'' seem that the eilect of climatic dis- 
turbances in modifying the quantity and c[uuht\' of tlie erup has nut received the 
degree of consideration ■which it demands. Pease (-4r/r/. Lf’hj.. 189(3, No. 24, 
22o) has recorded the death of a large number of cattle at the Sirsa fair, due 
to their having eaten jvdr stems. The young plant has frequently been 
found to be poisonous to cattle in Esrypt, the West Indies. X'nited States and 
elsewhere. Dunstan and Henry ha\e examined i/oung Sf.'rghuui plants 
Egypt and India and have showTi that these when erround up in contact ■^'itn 
water yield prussic acid, and that the prussu’ af id originates fn -in the mtepaction 
of a crystalline glucoside uhiitnn an<l the unorganised ferment t/.Lvve, both ol 
■which occur in the plants ami are brought into eontiiot m tlie t'uiniier Jiut 
mdieritcfi. In Egypt the amount of ilhurrin, and eonseciiu ntly the «juantit\ 
of prussic acid obtainable, is at a maximum when the plants are about 12 inciies 
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high, after vvhicli it gradually (hsa[){)e<irs tlie plant iiiature<» {Phil. Tnois.. Um>2, 

cxcix. a, 399). Apart from the variation in the amount of pru&sic add oi f.iiu- v.in.af-i \\\ih 

able, which accompanies the ripening of the plant-s, variation appears aU > to 

be caused by climatic and other influences since sorghum plants at the s<ime wit-. < 

stage of gowth yield different (piantities t)f prussic acid in different countries. 

Dunstan ami Henry's observ.itions have been coutirme<l by Leather in Imli^t 
(Ayri. Journ. Ind., I90b, i., pt. in., 220-5), Brunswick in Queensland. A\ery 
in the United States and other investigators, so that there can be no doubt that 
the toxicity occasionally exhibited by green sorghum is due to this property of 
producing prussic acid. Stephenson liavS recordeil that a sample of Indian 
sorghum examined by him contained con&iderable quantities of potasf?iuin nitr.ite, i'ut i-'Uirr 
and suggested tiuit tliis might be the cause <»f the pois«»nous charactt'r of the . 

plant : but apart from the fact tliat potassium nitrate is not poisonous, the facts 
recorded above leave no doubt that Stephenson's assumpti<»n is erroneous. His 
observation is, however, of special interest sinee manv of the jilants u liu-ii 
contain cyanogenetic glucosides of tlie dliurrin type have been found to contain 
also notaiile (piantities of potassium nitrate, and Trent li.is j^hown that in ?»ui'h '•i.ur'- >>t 
plants there is reason to believ'e that the ptdiissiurn nitrate is utilised as a 
source of nitrogen for the synthesis of the characteristic g!uc<)sides they contain. 

[Cf. T, A. Williams, Sorghum as a Forage Crop, in U.S. Farmer s Ball., 1S9!>, 

No. 50 ; Lyon and Hitchcock, Forage Crops, U.S. Bureau of Plant Indust. 

Bull., 1904, No. 59.] 

SUGAR SORGHUM OR IMPHEE . — In Bikanir and Ajnur a form of sugar- Sugar, 
yielding designated the Alipura, has been known and cultivated from 

time immemorial and used m the preparation c»f the sugar-candy for which these 
towns are famed. This statement was discussed some years ago in The Indian 
Agricidtnrist, but seems to liave been contradicted and then forgt)tten. In 
an official inquiry m the Panjah n'sulted in the rep‘>rt that wliile m Ferozpur. 

Sialkot, and elsewhere sweet sorghums were hnown, tlie saccliarim* pn'perty 
was lost after a few years' cultivation m otlier districts to which these plants ‘'"-i- 
had been experiment<dly conveyed. Of the exotic forms, the amber and the 
collier seem to have attracted m(*st attention. But a'-cordmg tfi the Poona i 'raef I'nrriis. 
Farm Report (1895, !)) there was little to choose between them either m per- 
centage of sugar or value as focKlor crops. The weight of molasses per acre 
was found to be — collier, 1,174 lb., and amber, 1,072 lb. [U/. Wigley, A'otr on 
Sorgho, Rev. Dept. Govt. Ind., 1877 : Prod, of Sugar from Sorghum, C,S. Dt.pt. 

Agri. Bull., 1890, No. 2*1; Wiley. Exprr. with Sorghinn, Bull., 1890, No. 2!L 
1891, No. 34: 1892. No, 37 : L'.S. Yearbook Agri. Dept.. 1897, 80 ; 1809, 242-3 : 

Exper. Stat. Record. 1899, x., 345: 1900. xi.. 141. 319, 883: 1901. xii., 230, 547. 

942 ; 1902, xiii., 42-3, 242 : 1903, xiv., “57 : V.S. Farmer'.^ Bull.. !8iMJ, Nos. 90, 

92; Agri. Gaz., 1891. 134: 1894. 579 : Journ. Agri. S. Au''tf(ilHi. 1902. v., 870; 

Rev. des Cult. Colon., 1902, xi.. 51 ; Journ. Soe. Chau. Indu.Kt., l!M)2, xxi.. <»2s. ] 

Spirit . — Many vvTiters allude to the fact that th(‘ .\fricans manufacture a Spirit 
sort of beer from the gram of sorghum. Jii 1884 .Mmchiii Brothers <>1 Aska, 

Ganjain. reported tliat the juuc of sorgliuin v\as mo^r valuahle to dl^tlllcrs. 

The spirit prepared is said to ha\e la-<led mm li like rum, hut ,ifter being opened 
was liable to throw dovsn a gelatinuus-hMikiiig sul.Hjt.mce. Nothing further has 
been heard on the subject in India, and of the United States of America it has 
generally been said that changes in, the liscat laws w<juld be neces-sary before it 
could be utilised. , 

TRADE LV JUAR. 

It is px<’eeilin<;lv difficult to furnish any very definite stafeinenr re- Trade, 
yardiny the traffic iu the products ilerived from Sor!//iiiiii rit/t/.i re iu 
India, for the simple reason that as a rule the official statistics treat of the 
two millets — judr and hdjra — conjointly. It would, however, seem fairlv 
safe to assume that two-thirds of the ({uantities recorded .ire in realitv 
judr. the balance beiny bdjra. The estimate of total production inven iisii 
above for judr alone comes to KH) million cwt. of nrain. Theexpoits ot ‘ 
judr and bdjra together diirinsz the years lfMJl-2 to IfMl.j-T have averayed 
about li million cwt. : assumiiiy that two-thirds are judr. we learn that 
the total e.xports <lo not exceed 1 ])er cent, of the prodiii tion. .J)iur is. c.ej 
therefore, grown priinarilv to meet the food iieiessitios of the people 
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and not (as in the case of rice in Burma) as a rent-paying article of 
export. 

The quantities of judr and bdjra conjointly shown as carried by rail and 
river average about 4 to 5 million cwt. in normal years. In the year 1899- 
1900 the traffic became 11 million cwt. : in 1900-1 it stood at 9 million 
cwt. ; in 1901-2 at 8 million cwt. ; in 1902-3 it fell to its normal condition 
of 44 million cwt. ; in 190.3-4 it was close on 4^ million cwt. ; in 1904-6 it 
again rose to 8^ million cwt. ; in 1905-6, to 9J million cwt. ; and in 1906-7 
was 74 million cwt. During the years of scarcity and famine (1900-3), 
Bombay Presidency imported in 1899-1900, 4 million cwt. ; in 1900-1, 
5 million cwt. ; in 1901-2, 3 million cwt. ; in 1902-3, I 4 million cwt. ; 
while the town of Bombav itself took in addition 2, f, and 1 million 
cwt. These .supplementary supplies were drawn from Madras, the United 
Pro\’inces, Sind, etc. In 1903-4 the imports into Bombay Presidency fell 
to less than a quarter of a million cwt., while those into Bombav town 
stood at 2 million cwt. ; in 1904-5 they were about 2 million and 21 
million cwt. respectively; in 1905-6, 24 and about IJ million cwt : lastly, 
in 1906-7 they were IJ million and | million cwt. The traffic with the 
other provinces and chief towns is hardly worthy of .special comment. 

Turning now to the records of the coastwise traffic, we obtain a similar 
indication of the interdependence of the proffinces of India for this all- 
important foodstuff, especially during abnormal years or local climatic 
disturbances. The returns of imports show that Bombay draws on Sind, 
Madras and Biuma, and exports to Kathiawar and Kach. 

Prices. — The official returns (Prices and Wages in India) afiord some 
useful particulars. The mean average price of judr for all India during 
the years 1871-5 is taken as 100, the standard of comparison of relative 
prices in the districts and provinces of India, also of accidental disturb- 
ances. During the quinquennial period 1896-1900 (which includes a term 
of scarcity and famine) the mean average for the whole of India was 153‘6, 
and in 1903, when the effect of the famine had been effaced, it stood at 
109‘23 ; but if three provinces be removed from consideration, namely 
Berar, the Panjab and Sind, the mean average for the w'hole of the rest 
of India becomes 100'6. In the three provinces named (except some 
districts of the Panjab), judr never seems to have been procurable at the 
price expressed by the standard of 100. As exhibiting the actual average 
prices of this millet, it may be here stated that, expressed in seers (= 2 lb.) 
and decimals of seers obtainable for one rupee (or Is. 4d.), the returns of 
Burma in 1906 show 20-07 ; Bengal, 12;51 ; Agra, 14-36 ; Oudh, 14-05 ; 
Rajputana, 14-53 : Central India, 15-26 ; Panjab and North-West Frontier, 
16-24 ; Sind and Baluchistan, 16-4 : Bombav, 13-52 ; Central Provinces, 
15-45 ; Berar, 18-3 ; Nizam’s Territory, 13-8 ; Madras, 14-24 ; Mysore, 
14-6. 

It may thus be said that approximately in districts of chief production, 
the number of seers obtained per rupee is higher than in localities where the 
millet is not very largely grown. A similar series of quotations for a 
number of years would show that railway extension has equalised the 
price in relation to production. The most significant feature of the internal 
trade returns is perhaps the circumstance that Bengal practically takes no 
part in the traffic. Millets are, in fact, very little consumed in Bengal. 
Another feature may be said to be that the great producing areas export 
to tracts of country inhabited by simple agricultural communities or to 
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regions where modern ci\'ilisation with its concomitant luxury has not 
penetrated to any material extent. 

SOYMIDA FEBRIFUGA, Juss. : FI. Br. hid., i.. 5(17 ; 

Ganihle, Man. hid. Tunhs., 1902. 155-6; Brandis, hid. Trees. I'JUO, 111; 
Mkliace.e. Indian Red-wood, Ba.stard Cedar, roliun. ralat rnhnn. suhan. 
shem, leond, sam'i. etc. A large deciilnous tree of the drs’ fon-sts of Central 
and South India. 

The deep red bark cuntaiiie a ClCM, said to afford a trootl nmeltine ; ii also 
yields a strong red Fibre, whieli is made into ropes in t'hot.i Xairpiir. The b.irk 
is astringent and has been used as a Tax. For long it has been emploj ed -hedi- 
cixALLA’ as a substitute for quinine. The most important prodiu-t of the tree is. 
however, the Wood, which is utilised for almost every purpose. Tt is rinicli pri/.ed 
for house-building, ornamental furniture and e.irving. It is eoinmonlj- fornieil 
into pestles and pounders for oil and gr.iin mills. [Cf. Phcirmacoa. Iwl . i.S'.tO, 
i., 336-8; Russell, Monoi/. Dyrinq Indu.st., C. Prov., ISOli, 17 ; Rept. Cent. IinP'j. 
Drugs Comm., 1901, i., 12. 146-7 ; Agri. Letig., 1002, Xo 1. 1!),] 

SPIRITS, and Indian Distilling’. — Manv of the iutoxirating 
liquors sold in India perhaps hardly de.serve the name of SriRrr.s. They 
embrace both fermented and distilled liquors, and can be coiivenieutlv 
grouped as Foreign and Country. To a small e.xtent Wixt:s and Braxdy 
are produced in Kashmir, but the bulk of the vintage beverage, s ar.' 
imported. Beers and Ales are brewed in India under the most improved 
European methods (see Malt Liquors, pp. 757-62). but they are also largely 
imported : Spirits are distilled both after the most primitive Native and 
the mo.st advanced European inethod.s. so that country spirits (araJ:). as 
well as rum, brandy and whisky can be had all over India — both of foreign 
and Indian brands. 

Dutt {Mat. Med. Hind.. 272) observes that the fermented and distilled 
liquors that cause intoxication are by Indian cla.^.sic autlior.s called nindi/a 
or madird (Sansk.). He then enumerates some 20 forms of spirits which 
appear to luive been recognised as different, such as those distilled from 
the grape, the date, sugar-cane, rice, barley, wheat and from the flowers of 
the mahua. Ray {Hindu Method of Manuf. Spirit. Journ. A.s. Soc. Beivj., 
1906, ii., No. I. 129—12) gives a highly instructive and interesting sketch 
of the Indian knowledge in spirits. 

Arab is perhaps the most generally accepted vernacular name for 
spirits. Moodeen Sheriff {Pharmacop. hid., suppL, 56, 275) gives, among 
other.s, the following synom-ms : — shardb. Hind. ; mad, sump, Beng. : 
ddni, Cuz., Dnk. ; shdrdyam, Tam. ; sdrdi/i, Tel. and Kan. ; aye, Burm. 
Regarding the name arak. or, as it is often rendered by Euro])eans, nrraek 
or rad;, the observations in Hobson-Jobson (ed. Crooke, 36) mav he ex- 
hibited briefly : — “ This word is the Arabic 'aralc, properly “ per.spiration." 
and then, first the exudation or sap drawn from the date-palm (nral: at- 
tamar) ; secondlv, any strong drink, *' distilled spirit,’" es-^eiice.'" etc. 
But it ha.s spread to very remote corners of Asia.” Thus arihi. arki. 
Mongolia and Manchuria ; rdhi. Turkish, etc. The word pachwai (see p. 7.57 i 
denotes a beverage (beer) made from malted grain, but when di>iiiled 
this becomes phatika or madira. In Sanskrit, three kinds c.re di^tinguislicl 
according to the grain used — surd (rice), kohala (barley), aiel lendhidika 
(v’heat). So also fermented .sweet liquors, such as palm-jim e {tan) or 
honey and water or cano-juicc, would correspond i-losely with ale, and when 
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distilled beconte tke spirit more especially designated arah. In Sanskrit 
the spirits or grades of arak from sweet liquors would be sidJiii (from sugar- 
cane := rum), gaudi or ijouri (from treacle), kharjiira (from date-juice), and 
maddhiha (from grapes ~ brandy). It would thus appear that the English 
wor(i alcohol came from the Sanskrit through the Arabic aJ-kokl, namely 
from kohala. ^\hich is derived from ku (the earth) and hala (poison). 

History.— T })d knowledge possessed by the Xatit es of Inilia in of various 

kinds is veTv widespread, an<l dates back to the classic jieriods. Rajendraldla 
Mitra has shouTi {Jouni. Soc. Ben<j., 1S73, xlii., pt. i.. 1. oS) tliat spirits and 
other intoxicating drinks have been extensively used in India at all times and 
by all classes. Rice spirit was lioth drunk and used in sacrifices during the 
earliest Vedic times: the leathng characters of the Mahdhhdrata were addicted 
to strong drinks : in the Bnmayana the use of spirits is mentioned with appro- 
bation : in the time of Kalklasa, drinking was common not only among men 
but even with women (‘f high rank : the Piiranas abound in descriptions of 
spii'its and of drinking : and lastly the Tantrns afford abundant proof of the 
attachment on the part of a large .section of the Hindus to o\er-indiilge m 
spirituous drinks. !Maiin condemns the use of snni; kohala and jagala are 
described in iSwiruta^ a medical treatise of the oth century. In Buddhist 
works, on the other hand, tlie use of spirits is stringently prohibited, and in 
^Muhammadan writings, more espe(‘ially the Koran, it is similarly proscribed, so 
that with the orthodox followers of tlie Prophet tlu' use of strong drinks is dis- 
countenanced. But during the time of the Mughals in India, intemperance was 
the rule rather than the exception. The Emperor Baber {Memoirs, 258, 354) 
takes pains to describe, with minute detail, his drinking p.irties. and his subse- 
quent renouncement ot tlie ust* of wine. The Ain-i-Akhari gives full particulars 
of an intoxicating liquor ma<le fr«*m sugar-<-ane. and the still employed in its 
jiroducti'in is that often seen in use to-ilay in tlie rural parts of India. The 
author of the also rcc<ir(ivS the fact that exces&iv’e spirit-dnnking prevaileil 
among tlie grandees at the Omrt of Akbar. {Cf. D.E.P., \i., pt. iii., 331; 
iils(* Sir George Hirdwoo<rs account of the strong drinks of India {E.I.C. First 
Letter Book, intro, and n.. xxn.).] 

Coming (liiwn to the commencement of European infiuence in India, Barbosa 
speaks of the " hurrasa'" of Surat in 151U. Linschoten. in the IGth century, 
deplored the fact that the Portuguese soldiers were learning from the Natives 
of India the pernicious practice of drinking spirits in place of the wine imported 
from their ovan country. So also Pyrard (Voy. E. Ind. (ed. Hakl. Soc.), i., 
358: ii., 73. 383) and Tavernier {Travels (ed Ball). 1076, i., 243) mention a spirit 
distilled from palm wine which w<is largely drunk by the people of India at certain 
feasts. The latter also gives details of the uietliod of its preparation. Thevenot 
{Travels in Levant, Indostan, etc., 1687, pt. lii., 16), speaking of Surat, says that 
spirits were made of jayre and babul bark, also of tary. Thus the Natives ol 
India certainly did not learn from Europeans the art of distilling spirits nor the 
liabit of alcoholic indulgence. But there would seem little doubt that the 
special use of PrxcH originated with the Europeans resident in India. That 
wonl is accepted as derived from the Perv^ian pnnj and the Hindustani panch, 
and means fix e. It thus denotes the iiigreilients of a special concoction in favour 
with the Europeans, viz. arak, sugar, lime-juiee, spice and water. It would tlius 
appear that tlu‘ Europeans were not prepared to consume the Native arak un- 
diluted ami invented the above ciuieuction rimeh as the Greeks prepared tlieir 
pentaploa (wme, honey, chee.se. flour and oil). There is no evidence that the 
Natives ever used the special beverage indicated nor employed the word panch 
in the sense iieplied. Thus Mandelslo (163S) calls the Indian special mixture 
palcpunzeri. Hedges {lt)5S) speaks of having oftcui remembered the Company 
in a bowl of the clearest punch, wliile Fryer (1675) actually gives paunch the 
etymology of deimtmg tlie five ingredients of tlie special beverage. 

Restriction and Legislation .- — Bo far as can be learned, the system of super- 
vision over the traffic in intoxicants, exercised by the Muhammadan rulers oi 
India, was that of farming out the right of manufacture and sale to the highest 
bidder. Tlie British Administration inherited that vsy'>tem, but soon began to 
introduce wholesale refornis. For some years past the policy pursued has been 
to tax the traffic to the utmost limit possible, shi)rt of origin. iting produc- 

tD'ii. The aim has been to secure the maximum revenue from the minmiuin 

H)44: 



REVENUE AND TAXATION 

consumption. Tlius out of tiie uneontrollecl fcirinins sprang ?lie direct control ,if 
the British system. The first step taken was the limitation of the number of 
shops in the area farmed. Hence came the outstill system, under which the 
right to manufacture and sell at a specified shop was granted. But by neither of 
these measures was any limitation fixed on the duty per gallon — hence it became 
the interest of the producer to extend his transactions by lowering the price and 
thus to encourage consumption. This led to the Central Distillerv scsteiii. in 
which the manufacture and storage are both under Government siiperiision, and 
a still-head duty had to be paid before is.sue from the celhirs. But unfortiinateh' 
it has not been found possible to enforce this system <ill over India. 

Revenue . — The revenue derived from into.xicating beverages ap])par.s 
under ‘‘ Customs " for imported liquors and under “ Exci.se ” for locallv 
produced. The excise revenue on liquors would seem to have bemi steaddv 
increasing for some years past, due, it is pre.sumed. to two chief eause.s 
(a) the increasing prosperity of the lower classes and (6) the more com- 
plete supervision of the Excise Administration. Thi.s result mav be 
exemplified thus — in 1860-1, the Exci.se revenue on liquors came to 91 
lakhs of rupees (= £606.700) ; ia 1870-1, to 156 lakhs ; in 1880-1, to 212 
lakhs ; in 1890-1 to 319 lakhs ; in 1900-1 to 127 lakhs ; and in 1902-.'5 
to 186 lakhs of rupees (= £3,210,000). Taking the last year, the following 
analysis exemplifies the relative importance of the chief kinds : — Revenue 
from country spirits, 325 lakhs of rupees : palm-juice, 111 lakhs ; grain 
beer, 17 lakhs ; country rum, etc., 12 lakhs ; malt beer. 1 lakhs : and 
foreign liquors, 18 lakhs. Since then the revenue has continued to in- 
crease till in 1905-6 it reached over 625 lakhs or £1.106.767. made up as 
follows : — foreign liquors, £378,721 ; country spirits, £2,911.067 ; toddv, 
£873,976 {Moral and Mat. Prog. Ltd.. 1905-6. 81). It is believed the 
total revenue for 1906-7 came to £6.510,o(X», but the increase shown bv 
no means necessarily manifests e.xpansion in consumption ; to a much 
larger extent it denote.s more complete control. 

Incidence of Taxation. — " The average incidence of taxation per 
proof gallon of distillery spirit amoimted in 19(»2-3 to Rs. 1-6-8. of which 
Rs. 3-1-6 was derived from still-head duty, and Rs. 1-2-2 from vend fees. 
Among the larger pro\ince.s. the average rate was highest in the Panjiib 
(Rs. 6-1-0) ami in Burma (Rs. 6 plus vend fees), and lowest in tlu' Central 
Provinces (Rs. 3-8-1). The average consumption per thousand of the 
population in distillery areas varied from 11 gallons in the Panjab and 
10 (roughly) in Burma, to 127 gallons in the Bomhav Presiihnu v priqnu' 
{Imp.Gaz. 1901. iv.. 16). In the year 1900-1 the estimated consumption 
in gallons, per thousand of population, in distillerv tract.s, was as 
follows : — in Bengal. 18 ; in the United Procince.s, 30 ; in the Panjab, 11 ; 
in Madras, 22; in Bombay, 112; in Sind, 16; in Burma, 10; in Coorg, 
162 : in Hyderabad Assigned Districts, 65 ; and in Ajmir-Merwara, .59. 

Materiais Used. — Except in the Madra.s Presidenev, eountrv spirits 
(including the Panjab country rum) is the main source of the revenue from 
intoxicating liijuors. " It is msually prepared by distillation from the 
rnahua flower, mola.s.se.s and other forms of unrefined .sugar, fermented 
palm-juice and rice — the la.st mainly employed in Bengal. .\s,ani and 
Burma. Country spirit is prepared by Native methods in Bengal, .V'-atn, 
the United Provinces, the Central Proviuce.s, Sind, the I'hotirier Provinre 
and Baluchistan. The ingredients are generally fermented in poTs and 
then distilled in rudely coinstructed stills. The sy.stcm is very crude and 
the product apt to contain a considerable percentage of fu~el oils. In 
Madras, Bombay, the Panjab and Burma, manufacture of country spirit 
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or of Indo-European spirit (local brands of rum, whisky, etc.) is, as a 
rule, carried on in highly organised private distilleries with European 
appliances ” {Imp. Gaz,^ l.c. 14). 

The following may be given as a fairly complete enumeration of the materials 
used (or which may be used) in the distillation of various alcohols, chiefly con’ 
sumed as intoxicants. The pages (when cited) denote positions in this w'ork 
w'here details will be discovered : — 

Agave. — The Mexican mescal spirit (p. 35). 

Anacardium occidentale. — The Cashew-nut. A spirit is said to be distilled 
from this fruit in Goa (pp. 65-6). 

Ananas sativa. — The Pine-apple (p. 69). 

Anthocephalus Cadamha. — Spirit distilled from the flowers. 

Arenga saccharifera. — The Sago-palm, employed in preparation of Batavian 
arak (p. 92). 

Bassia latifolia. — The Mahua flowers, perhaps after grain and sugar the 
most important alcohol-yielding material in India. The spirit distilled from 
these is called madhvi (p. 119). It is discussed by Baber {Memoirs, 1519, 325). 

^ Borassns flabellifer. — The Palmyra or Toddy Palm (p. 170). 

Caryota urens. — The Indian Sago-palm (pp. 286-7). 

Cocos nucifera, — The Cocoanut (p. 361). 

Coffea arabica. — Ripe pulp of coffee-berry (p. 366). 

Coix. — Beer (p. 390). 

Cymbopogon . — Riisa and other perfumes (pp. 450-63). 

Eleusine coracana. — The mama or ragi (pp. 519-21). 

Eugenia Jambolana. — The ripe fruits are distilled in Ooa(p. 520) : also largely 
used for vinegar (p. 1 109). 

Hordeum vulgare. — Beer, See Malt Liquors {pp. 643, 757). In Spiti a liquor 
is distilled from the grain called chang (p. 753). 

Malt Liquors (pp. 757-02). 

Melia Azadiiacbta. — The nim. A fermented liquor is obtained from the 
sap that is sometimes distilled (p. 780). 

Morus alba. — The ilulberry fruit affords a beverage sometimes distilled in 
Kashmir (p. 785). 

Orj'za sativa. — Rice. This is the chief grain used in the production of 
pachxvai, and a spirit is often also distilled from specially prepared rice cakes (pp. 
826, 840). The spirit from rice and barley cakes. J. C. Ray tells us, is called 
paishit. The reader desirous of particulars regarding the method of distillation 
pursued in Bengal, should consult Ray's instructive paper {l.c. 130-42). The 
revenue from rice and millet beer amounted, in 1902-3, to about 6 lakhs in Bengal 
and 11 lakhs in Burma — elsewhere it is inconsiderable. 

Pbeenix. — The sap of the Date-palm is largely employed in Bengal in the 
manufacture of crude sugar, and the fermented toddy is distilled or alcohol is 
made from the sugar (see p. 886). The sap of the date, palm.'V'ra and cocoanut 
palms (called tdri in the north, and toddy, a corruption of tari, in the south) is 
used as a drink fresh or after fermentation. The total excise revenue derived 
froui these sources in 1902-3 amounted to over one crore of rupees, of which 
abr.ut 72 per cent, was collected in Madras, 12 in Bombay, 10 in Bengal and 5 
in Burma. Thevenot {lyavels in Levant, Indostan, etc., 1687, pt. iii., 17, 07) 
makes interesting mention of ‘‘ tary ” wine. 

Saccharum officinarum. — Sugar-cane. Rum is obtained chiefly by the dis- 
tillation of tlie uncrystallised portion of the expressed juice (p. 956). Country 
brands of nun and the so-called brandies and whiskies are distilled from cane* 


juice, etc., and are coloured and flavoured as desired. Recently, how'ever, some 
of the European breweries have started to distil whisky (proper) from barley, and 
this promises to be a profitable new industry. The cane-sugar liquors are pro- 
diucd fit private distilleries situated in different part of the country. In the 
United Provinces and the Panjab such liquors pay duty at the rate of R?^- I 
yi'^r proof eallon, in the Central Provinces at Rs. 5. and elsewhere at the Customs 
tariff rate <»f Rs. 6. The most important factory is the Rosa Distillery at Shah- 
jahanpur. in the United Provinces, which, in addition to supplying these provinces, 
exp(-’rts considerable quantities to the Panjab, the Central Provinces, Bengal and 
ntiur parts of India (see p. 056). 


Sorghum. — A spirit is distilled from the grain (p. 1041). 

Vitis vinifera. — The Grape. Brandy is distilled in Kashmir (p. 1114). 


i04fi 


BoiUdj, 



IMPORTED WINES AND SPIRITS 


SPIRITS 

Trade 


/Materials Used to Aid the Formation of Alcohol or to Flavour or 
Strengthen the Beverages. 

Acacia leucophlcea. — Distillers' Bark (p. 15). 

Cannabis sativa. — Indian Hemp (pp, 258-03). 

“ Cerevisiss Fermentum." — Yeast. D.E.P., li., 257-00 ; see Malt Liquors yent. 

(p. 758). Tlie special preparation used in Bengal known by the name of bakhar 
(Ray, l.c. 130, 133) contains a diastase enzyme that pos.sesses the power of 
converting starch into dextrine and maltose, but Ray adds the caking of the rice 
is as essential as the addition of bakhar but no caking takes place without 
bakhar. 

Datura. — (p. 488). 

Humulus Lupulus. — See Malt Liquors -Hops (p. 759). 

Lignstrum Roxburghii. — The hark put into the toddy of t ni ijata in JIiidra,s. 

Phyllanthus Emblica. — The fruit put into Natiie spirits (p. 887). 

Sorghum vulgare. — Root added to increase the poisonous property of the 
liquor (see p. 1040). 

Strychnos Nux-voniica. — The seeds added to beverages to make thorn intoxi- 
cating (p. 1052). 

Terminalia belerica and Chebula — The fruits used to increase the potency of 
spirits (p. 1073). 

Vaterla indica, £inn. (see pp. 1105-0). 

TRADE.— Production. — No sort of tabular statement can be furni.she(l Trade, 
that could make any preten.sious to completeness in the exomplificutiou 
of the production and consumption of intoxicating liquors in India. 

We know that there were II registered distilleries in all India during 
1901 and that these employed 520 persons, each having at least 2-5 
employees. But there were many smaller distilleries, each employing 
on an average fewer than the number of persons that justify registration. 

In 1902 and 1903 the registered distilleries were only 9, and in 1904 Rensterej 
only 8, so that there would appear to have been some curtailment. DL^tiiienes.. 

The quantities of spirits issued from the regularly constituted and Produc- 
registered distilleries is of course ascertainable, but not the amount of other tion. 
intoxicating liquors issued by the smaller concerns, nor the production 
that is either authorised or not but which, nevertheless, takes place domesti- 
cally. In 190.3-4 the spirits issued from the distilleries came to 8,439,167 
gallons ; in 1904-5 to 8,744,302 gallons ; and in 1905-6 to 9,288,013 
gallons {Rev. Trade hid., 1905-6, 8). 

Foreign Imports. — To contrast with these figures of regular production Imports, 
of spirits, the following particulars regarding the imports from foreign 
countries of supply may be given : — The returns of foretgsi trade show that 
the imports of spirits into India have been steadily increasing. The 
following are the quantities of imported Spirits of all sorts during the six 
years 1901 to 1907 : — 1901-2, 1,275.525 gallons, valued at Rs. 88,69,374 ; 

1902-3, 1,380,953 gallons, valued at Rs. 95,18,881 ; 190.3—4, 1,409,8.31 

gallons, valued at Rs. 99,15,068 ; 1904-5, 1,444,207 gallons, valued at 

Rs. 1,00,59,285 ; 1905-6, 1,620,492 gallons, valued at Rs. 1,08,78,491 ; 

and in 1906-7, 1,489,361 gallons, valued at Rs. 98,69,497. Taking the figure 

for 1906-7, we find the total was made up thus : — Brandy, .333,957 gallons, ClassiQcatioa. 

valuedatRs. 27,49,931; Gin. 68,575 gallons, valued at Rs. 2.63,877; Liqueup,, 

12,262 gallons, valued at Rs. 1..5.3,953 ; Rum, 66,579 gallons, valued at 
Rs. 1,09,245 ; W^’kisky, 592,514 gallons, valued at Rs. .37. 78. .813; Spirit used 
in Drugs, etc., 86.891 gallons, valued at Rs.15,73.906 ; Spirit Perfumed, 

16,351 gallons, valued at Rs. 6,23,266; Methyl.ated Spirit. 181.369 gallons, 
valued atRs. 2,72,998; Other Sorts. 1.30,863 gallons, valued atRs. 3.43, .508. 

The shares of the chief countries in the total for 1906-7 were ; — United Countries of 
Kingdom, 766,686 gallons ; France. 256,472 gallons ; Germany, 193,57-5 
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gallons ; Straits Settlements, .5(),218 gallons : Ceylon, 56,66.5 gallons, etc. 
The ijuantities received by the different provinces were : — Bengal, 477,013 
gallon.s ; Bombay, 426.343 gallons ; Burma, 2.50,879 gallons ; Madras, 
199,815 gallons : Sind. 133.832 gallons. A feature of the imports of some 
interest may be here mentioned, namely arnk from Ceylon and the Straits, 
in direct competition with Indian production. It may also be added that 
the Indian Amendment Act of 1906, which came into operation on the 
26th February, 1906, raised the rates of import duty on ordinary spirits 
from Es. 6 to Rs. 7 per imperial gallon, ami on liipieurs and perfumed spirits 
to a rate corresponding with that on ordinary spirits. The Amendment 
Act was thus intended to place imported spirits on a par with Native 
spirit.s in the matter of taxation. 

Exports . — The exports of spirits arc small and unimportant, and 
during the five vears under re\'iew have dwindled almost to nothing. The 
total exported in 1901-2 was 78,084 gallons, valued at Rs. 1.20,547 ; in 
1902-3, 11.986 gallons, valued at Rs. 12,146 ; and in 1906-7 only 1.34 
gallons, valued at Rs. 939. In addition, small quantities are also re- 
exported, amounting to 3,768 gallons, valued at Rs. 32,573 in 1906-7. 

Interna! Trade . — Unfortunately no comparison can be made with the 
returns either of production or of imports, since the returns by rail and river 
are made in cwt. (not gallons), and moreover the spirits are classed along 
with wines (see p. 1119). But the total transactions in 1906-7 amounted 
to 189,045 cwt.. and the distribution of that quantity can be exemplified. 
Calcutta exported 36,362 cwt. (Eastern Bengal and Assam 10,669 cwt., 
and Bengal 10.252 cwt. ; to United Provinces, 9.636 cwt.). Bombay Port 
e.xported 41.528 cwt. (to Bombay Province 18,299 cwt. and to Central 
Pro\’inces 5.611 cwt.). Madr.vs Port.s e.xported 32.701 cwt. (to Madras 
Proxdnce 23,454 cwt. and to Mysore 7. -584 cwt.). Madras Presidency 
exported 34,617 cwt. (to Madras Ports 16,323 cwt. and to Central 
Proxdnces 12.207 cwt.). Karachi exported 20.467 cwt. (to the Panjab, 
12, .582 cwt.). United Provinces, 10,567 cwt. (to the Panjab, 4,740 cwt.), 

A further conception of the internal traffic may bo learned from a 
study of the tran.sactioiis along the coast of India. The total exports 
of spirits coastwise in 1905-6 amounted to 1.875,882 gallons, valued at 
Rs. 58,67,808. Almost the whole of this quantity came from Bombay, 
viz. 1.744,683 gallons in 1905-6, and was consigned chiefly to British 
ports within the province. 

SQUILLS. — Two bulbs are .sold as Squills in Indian drug-shop.s, 
and more or less iLsed imliscriminately, viz. Scilla and Urginea. The 
former i.s frequentlv regarded as the preferable quality, and is accordingly 
the one most largely tradeil in. The bulbs of Srilla are imbricated, 
tho.se of I'l-f/hiea are tunicated like the onion. 

Scilla Indlca, Baker . FI. Br. Ind., vi., .348 ; Prain. Ben;/. Plants, 1903, ii., 1074 ; 
Cooke, FI. Pre.s. Bomb.. 1907, ii., 7ti7-8 ; Lili.xce.e. The sitphadie-khus, hhut- 
kdndn. shirti.nari-vengaijnnt. etc. A small bulbous herb, frequent in sandy 
places near the sea, m the Defcan penin.sula from the Konkan anil Xagpur .south- 
wards. This fact is mentioneii by Fryer {Neie Arc. E.Ind, and Pers., 1675. Ii8), 
who speaks of the squills or sea onioms that grow near the sea on the Karnatak 
Coast. The bulbs are ii.sed in India a,s a substitute for the true Squill, i.e. 
t'fffinret seii/a, which is importeil into India from the Mediterranean, and 
iifiltra. /(until — the Indian Squill. It grows wild on the sandy shores near 
Bombay, but can also be cultitated on light sandy soil. Parker (Rept. Proc. Cent. 
Induj. Drugs Comm., 1901, i., 39, 152-3) says, “The young small bulbs should 
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be planted in ridges about I or H inches below the surface jSst before the mon- 
soon, much in the same way as onions are cultivated. The bulbs selected f<‘r 
medical u.se should be tif medium size, neither too young nor too old. In the 
wild state, other bullis are found growing with the .•»<*#//« ituUva, and have to be 
differentiated. Also bulbs collected on the hills are apt to he offere<l for sale as 
Seillft inftivfi. The bulbs growing with the ScilUi Indica are oblong, not so 
spherical as the latter, and are yellowish in section. The hill bulhvS are generally 
of larger size. The process of preparing the bulb, called killintju, consists in 
cutting it up into fragments and drying ; this shouhl be carried out in the cold 
season. The cutting should he done in the early morning s*) that the segments 
may be at once exposed to the sun for some hours, otfierwise they blacken.” 
[Cf. Rept. Proc. Cent. lyvUjp Druffi* Comm., Lc. 152-3, 233-42. 2S!J-1U. etc.] 

Urginea indica, KiDith. {ScMln tn-Vea, Roxb.): FI. Br. Ind., \i.. 347; 
Pram. Betnj. Pleint^, lh03. li., 1075: Cooke, l.c. 7hS; Liliace^e. Imlian Srpiill, 
kawla. janyU-piyaz, h^kil, phaphor, koehiwla nari-venijoipim, nakka viilli-ijaiida. 
adavi-irulU, kdttuUi, to-kesun, etc. A bulbous herl» found in tlie drier hills of the 
Lower Himalaya and on the Salt Range, .useending to alxuit 0.000 feet in altitude. 
It IS a larger plant than the preceding. Is <'onsidered an efficient substitute for 
the genuine squill sviHa). But there are several other speches of 

t'rginea met with in liulia, and these are doubtless used in some cases as inferior 
grades. The most general substitutes or adulterants for the above are t'rinitni 
asiftiicttnt and latiptlittm : fPipcatti iiuifolot' : Paucrntintn friporttm. [Cf. 
Pharmacog. Ind., lii., 1803, 470-0; Rept. Proc. Cent. Indig. Drugs Comm., i., 1001, 
125. 233, etc.] 

STEATITE OP TALC.— Ball, Man. Econ. Oeol Ind., iii.. 439-15 ; 
Mallet, Note on Ind. Steatite, in Rec. Geol. Sure. Ind., 1889, xxii., pt. 2. 59- 
67 ; Royle, Further Xote on Indian Steatite. 1890. xxiii., pt. 3, 124—30 ; 
Hayden. Steatite Mines. Minbu Di.ft., Burma. 1896, xxix., pt. 4. 71-6; 
Holland. 1905, xxxiL. 115-6. A .^ot't magnesian or talcose mineral rom- 
monly called Soap-itone from its smooth, soapy feeling. A coarse varietv 
is known as Potstone. on account of its being generally used in making 
pots, dishes, ete. In the Indian vernacular.s it has the following names : — 
ahrak, silkhari. appractum, .san{/-i-palaun, hidpuni, etc. 

According to Holland, '■ there is a trade ’’ in this substance " of un- 
determined value, in nearly every province, but it is impossible to form 
even a rotigli estimate of its value.'’ Again, he states that " the returns, 
which are confe.sso<lly incomplete, give an average annual production in 
India of about So.OOO tons, valued at £1,900." 

OCCURREyCE. — fStcantc i> said to be one of tlie ino^t widely distributed 
inineriils in India, occurring wry commonly in mctam<»rphic n»cks. The pro- 
vinces in wliich good ijuaUtics chictly oi'cur are Madras, the Central Provinces, 
Rajputana and Burma. The follo'wmg gives a brief summary of the supplies: — 

Madras. — The best f(»rins are met with in BetuincherJa. and near Madda- 
waram \iliage in the Karnul district. After that, the soapstones of Anantapur, 
North Arcot, Bellary, Cuddapali, Salem, Malabar, Vellore. South Kanara districts 
and Puddukotai State may he mentioned. In ISUh a request was made that 
a consignment (4' h'»mc 20 tons from Matliiaw araiii village should be furnished 
for trial as tops for gas-burners. The mineral was collected by loeal officer'^, 
under the huptu-intimdence of tlie ( Geological Department, and sinpped to England. 
It was found, however, tliat nearly the whole of the <-onsignment was U'.eless ux 
the purfiose contemplated. In the ejuantity producc<l in Madras is >tatc.l to 

have amounted to 103 tons, \alued at Rs 4,000. \('f. Foote. Rk\ (Uul. Si,r> . 

1805, XXV., pt. !., 33-5; Man. tifol. Sure., 1805, xxv., pt. 3. 203; Frarci^, pi.-t. 
Qaz. Mad., Bdlury, llMi4, 2(». 255. 204; Anaidapur, 1005. II. 100 | 

Central Provinces. — The marble r^cks in the Jahhalpur <iistrict ami Kanheri 
in the Bhandara district are said to yieUI e.xeeilent Accorfimg to a report 

by the Deputv 1 'ommi.woner 'U' Bhandara, the quarry at Kanheri was ie<ised in 
1898 bv (Government for Rs. 118. tlie output I>emg approximately 2,000 maunds 
nf stone. “ This stone is used h)r making cups and other vatvsels, and there are 
about 10 factories called ^ jantar ' all in the above village at work for making 
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them.” “ The biisuiess is carried on for eight months of the year, of which half 
the period is given to extracting and dressing the stone for work and the other half 
is spent in making cups in the ‘ jantar.’ ” The outturn in 1900 was 82 tons. 

Raiputana and Central India .- — The stone occurs in the Jaipur State of Raj- 
putana, at the villages of Mora, Raiwala and tlisgarh. The mineral at Mora is 
pale green and fmely crystalline, and is largely used at Agra for manufacturing 
elaborately carved ornamental articles. The mineral also occurs in the Bandel- 
khand States of the Central India Agency, as, for example, at Orcha and Bijawar. 
The outturn in Central India in 1900 is said to have been 68 tons. 

Burma. — There are mmes in the Prome, Pakokku, Katha, Bhamo. Kyaulcpyu 
and Minbu districts. The Minbu quarries and those in Kyaukpyu district are all 
in a group on the borders of Arakan and Upper Burma. In 1896 those of Minbu 
were reported on by Hayden, according to whom there are two chief localities 
where steatite is worked — (1) some 30 miles west of the village of Hpaaing, and 
(2) near the village of Senlan in Xgape township. The total number of mines in 
the first locality amounts to about 26, but only 4 were being worked at the time 
of Hayden’s visit in 1896. In the second locality, according to the same ivriter, 
there are 9 pits in all, but only a few yielded sufficient steatite to be worth working. 
In 1900 the outturn of steatite in Burma is reported to have been 51 tons, valued 
at Rs. 10,131. [Cy. Rept. Dial. Prod, in Burma, Rev. Dept., Sept. 1888, No. 
154-27 M ; Rec. Geol. Siirv. Ind., 1897, xxx., pt. 1., 6 ; Scott, Gaz. Upper Burma 
and Shan States, 1901, ii., pt. 1, 305.] 

Uses. — There is a large demand for .steatite in India, chieflv for the 
manufacture of bowls, plates, cups, fancy boxes, etc. Many ornamental 
article.s, such as paper-weights, pen-holders, etc., are also made of it. It 
is largelv used in the manufacture of idols, and a special form found at 
Mysore has, owing to its suitabilitv for this purpose, received the name of 
pratima kaller. or image stone. Many temple.s and palaces also contain 
ornamentations of sculptured .steatite, ftround to powder it is commonly 
emploved as a white ink, or is added to plaster (e.g. the chunam or lime- 
plaster of Hyderabad) to make it shine (see p. 714). In Burma, pencils 
are made of it and used for writing on black-paper slates. In Madras Pre- 
sidency, Cuddapah soapstone is largely used for polishing chunam walls. 
Out of India it has come into prominence through the property it possesses 
as a pigment of protecting steel against corrosion. Mixed with a quick- 
drying varnish, it produced a paint of great covering capacity and firm- 
ness. Owing to its refractory' nature, it is largely' employed in the manu- 
facture of gas-burners and crucibles. It is reputed to be almost unaffected 
by' atmospheric agencies, and in China is commonly used to preserve 
structures built of sandstone or other substance liable to disintegrate. 

[Cf. Jlilbnrn, Or. Comm., 1833, ii., 276 ; Keene, Stone Indust, of Agra, 1873, 
17 : Miikharji, Art Maniif. of Ind., 1888, 50, 262-3 ; Watt, Rev. Alin. Prod. Ind., 
1893. 97 ; LawTence, VaUeg of Kashmir, 1895, 65 ; Rept. Dept. Land Rec. and 
Agri. Alad.. 1897— 8, 3-4 ; Thorpe, Diet. Appl. Chem., 1900, lii., 600-1 ; Journ. 
Soc. Chew. Indust.. 1898, xvii.. 64: 1900. xix„ 1026; 1901, xx., 133; Imp. Inst. 
Tech. Repts.. 1003, 45-7 ; Watt, Ind. .-irt at Delhi, 1903, 70-2, etc.] 

STERCULIA, Liitii. : FL Br.lnd., i., .354-62 ; Gamble, Man. Ind. 
Timhs.. 9.3-7 ; Brandis. Ind. Trees, 1906, 79-85 ; Sterculiace.*. A 
genus containing about 21 species, extcn.sively met with in Eastern Bengal 
and Assam. 

S. tcetida, Lmn. A large tree known as the jangli-badam^ pun, pindri, gurapu- 
hadam, Utkop, etc. It occurs on the west coast of India, in Martaban and L pper 
Tenasserini m Burma ; often cultivated. Ih. remarkable for the disagreeable odour 
of its flowers, which appear in March. It exudes a gum resembling tragacanth, 
and an Oil is extracteil from the seeds by boiling in water. Flowers and leaves 
are used medicinally, and in times of scarcity the seeds are roasted and eaten. 
[Cf. Andes, Veg. Fats and Oils, 1897, 109, 218 : Woodrow, Gard. in Ind., 1903, 
188 ; Cunningham, Plagues and PFasiirea of Life in Beng., 1907, 335.] 
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STRYCHNOS 

ASSAM INDIGO nux-vomica 

strychnine Tree 

S. urens, R»xb The gutu, kanrai, odla^ tahsii^ vellag pntali f^avalrr, pawh nl\ etc. 

A large deciduous tree of the dry forests of Northern India ; throughout Central 
India and the Dcccan ; common «.)n the west coast in the KonUan and Kanar.i ; 
as also the dry forests in Burma. 

It yelds a (I cm, called kntlla or kuttra (see p. ha), which is of tlie tragacintli lium. 
or bassora or “ insoluble ” series, and lias been used in the Bombay hospitals 
as a substitute for tragacanlh. (luibourt {Pharm. Journ., ISoo, 15. 57) has ob- 
serv'ed that the gum gives off acetic acid when exposed tii moist air, and that 
consequently it develops an odour of vinegar when kept in closed bottles. Tlie 
origin of this acetic acid in a similar gum from Australia has been investigated 
by Robinson {Journ. Chem. Soc., 1900, Ixxxix., 1490). From the bast a good 
Fibre is procured and made by the Natives into ropes and coarse cloth. “ Tho Fiiiri. 
bark is obtained when the trees are over ten years old. Tlie trees are cut down, 
and after lopping off the branches, the trunk is cut into pieces, six feet long, 
from which the bark is separated by making a perpendicular incision ” {Ind. Text. 

Journ., Aug. 22, 1S94, 265). Gum, leaves and branches are all employed in Native 
Medicine, and the seeds are roasted and eaten by the poorer classes. Gammie MoJiune. 

{Rcc. Bot. Surv. Ind., ii.. 177) states that the roots are also edible. They are 
first cut into small pieces, then boiled and mixed with either spices or sugar.” 

The twigs and smaller branches are used a'^ cattle Fodder, especially in times of 
scarcity (Indraji, in Ind. For., 1900, xxvi., 107). The Wood is made into guitars runi.cr. 
and toys. [Cf. Pharmneog. Ind.. 1893, hi., app., 120-30; Cameron, For. Trees of 
Mysore, 1894, 32 ; Agri. Ledg., 1901, No. 9, 340.] 

S. viilosa, The tidal, gid-bodla, poshtva, kanhlyem. haringa, buti, omak, 

yake nar, sisi, savaya, shawni, etc. A moderate-sized tree of the Sub-Himalayan 
tract from the Indus eastwards : common in forests tliroughout India and 
Burma, It is valuable on accoimt of its Fibre, which is coarse and strong but ribre 
made into ropes and bags. In Southern India and Burma it is said to be much 
esteemed for making elephant-ropes, and in Northern India for cattle-halters. 

[Cf. Agri. Ledg., 1S94, No. 12, 202 : Cameron, l.c. 32-3 ; Dodge, Useful Fibre 
Plants of the World. 1S07, 305 ; Kiw Bull.. 1807, S : Nisbet, Burma under Brit. 

Buie and Before, 1901, i., 371, 381 ; Hooper, Rt:pt. Labor. Ind. Mu$.. 1905-0, 35-0.] 

STROBILANTHES FLACCIDIFOLIUS, : FI. Br. Iml, D.E.P., 
iv., 468 ; Bot. Marj.. 1887, 6947 ; Gamble. Man. Ind. Tinihs.. 519 ; -Ic.iN- 
THACE. 5 ;. The Rum or Assam Indigo Plant, rdmpdt, bar-rum. kkuma. ' 

sapro, chimohu, tonharn, mai-rpijee. etc. A shrub of North and East 
Bengal, Assam, Manipur, and distributed to North Burma and Southern 
China. 

Tliis plant yields the rum Dye of Assam and is probably tho source of mueh I i lieo. 
of the so-called indigo of Burma (see Indigofera, p, (10:5). It is fairly generally 
cultivated, for the pirrpose of obt.iining tho dye, by tho hill tribes tliroughout tlie 
region of its distribution. The plant is propagated freely iiy root cuttings made rmioiaiuii. 
in May or .Time or earlier if the rams set in. It yields primings twice or three 
times .a year, and is perennial. The two cliief crops are in April or May and again Se.ii=ons. 
in September or October, Mr. Srijnt Lakhl Nath Kakoti, a sub-Deputy Collector 
in Assam, has recently contributed an interesting paper on tho cultivation of 
'bar-rum. Ho speaks of one cottah of land yielding 8 to 10 seers of the dye. Tho 
Native methods of utilising the dye aro fully described in the Dictionary. [Cf. 

Duncan, Monog. Dye: and Dyeing in Assam, 1896, 48-50; Rcc. Bot. Surv. Ind., 
i., 221, 257 ; Hosie, Rept. on Prov. Ssu’ch’uan, China, 1904, No. 5, 43-4.] 

STRYCHNOS NUX-VOMICA, fAiiii. : FI. Br. Ind.. iv.. 90; D.E.P., 

fvirtikar, in Journ. Bomb. Xat. Hi.sf. Soc.. 1893, viii., 331-4 and t. ; Gamble, ’ 

Man. Ind. Tinihs., 497-S ; Talbot. List Trees, etc.. 1902, 241-2 ; Prain, ii^chnine 
Beng. Plants. 1903, ii., 704 ; Cooke, FI. Pres. Bomb.. 1901, ii.. 18.5; Lou.tsiA- Tree. 

CE.?:. The Snake-wood, Nu.x-vomica or Strychniue Tree, kuchld, kajra. 
nirmal, kerra, mushti, yetti, kanchicrai, kasaraka, kanjiram. kahaung, etc. 

A moderate-sized deciduous tree of the “ Gorakhpur fore.sts in Northern 
India .; Bengal, Orissa, the Cireitrs ; the Deci-an ami Karnatak : moist 
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THE BENZOIN TEEE 

forests in the Boifihay Presidency; deciduous forests all over Burma; 
dry regions of Ceylon ” (Gamble). 

The tree is important as being the source of the alkaloids. Strychnine and 
Brittne. which are obtained from the Seeds. The fruits are collected and the 
seeds washed out and dried in the sun, or the seeds are simply gathered from the 
ixround, })ut in the latter case have little market value. They are roundish, flat 
or conca\ o-con\ ex and silvery in colour. *' Cochin nux-vomica is collected in 
the dry deciduous forests at the foot of the Travancore hills and is sold to small 
Xativo dealers at a low rate, who send it to the merchants. Coconada nux- 
voinica is obtained from the Ganjani district and the Godaveri. The Madras 
seeds come from Xellore and several other parts of the Presidency” {Phar- 
/yah, ii., 500). “ The Lomlon market quotation is usually about 7 to 10 

shilling.•^ per cwt. The exports are chieflv from ^ladras, Bombay and Cochin, 
and are of considerable anaamt ” (Gamble). In addition to the alkaloids just 
mentioned, they yield a Dye, which produces light brown {shades on cotton 
cloth, and an Oil employed medicinally by Xative practitioners. By the hill 
tribes of the Xilgiris they are used as a fish poison and are employed by Xative 
distillers, who add small quantities to arnk to render it more potent (p. 1047). The 
bark and wood also contain brucine ami are employed medicinally in India. The 
Wood is said to be uso<I in Burma for making carts, agricultural implements and 
for fancy cabinet work. [C/. Pauhis ^gineta (Adams, transl. and Comment.), 
1S47. iii.. 358—00, 401-/: Fryer, AV?r. Acc. E. Ind. and Pers., 1075, 178 : Faber, 
Strijehnomama, 1077 ; !Milbiirn, Or. Comm.^ 1813, i., 284 ; Taleef (Playfair, 

transl.), 1833, 29-31 ; itason. Barma and its People (ed. Theobald), 1883. ii., 
342 ; Pharmneog. Ind.. ii., 458-500 ; iii.. 178. app. ; Rept. Ind. Mus. Calc, and 
Imp. Inst., 1897-8. 28: 1S98-9. 32: 1001, 42; 1904. 20: Brit. Pharmacop., 
1898. 117-9, 222, 314; Dhargalker. Xotes on Ther. of Indig. Veg. Drugs, 1899. 
13. 119: Dutt, Mat. Med, Hind., 1900, I9S-0: Xisbet. Burma under Brit. Rule 
and Before, 1901. ii., 283: Barry. Legal Med.. 1904. i.. 447-50; ii.. 494-8; 
Ghosh, Trent. Mat M^d., 1904, 495-50] : Achart, Quinze Cents Plantes dans 
L'Inde, li>05, 407 - 8 ; Yearbook of Pharmacy (many passages): Journ. Soc. 
Chem. Indust : Phannaccut. Journ. ^ etc.] 

STYRAX BENZOIN, : FI Br. Ind., iii., 589 ; Gamble, 

Man. Man. Ind, Timhs., 1902, 466; Brandis, hid. Trees, 1906, 442; 
SxYRACE.E. The Benzoin Tree. The Resin = lithdn (Ind. bazars), hussi, 
shamhirdni. kaminian, etc. A small tree of the Malay Archipelago, 
important as yielding the true Benzoin or Gum Benjamin of commerce. 

This substance appears to have been first mentioned by Ibn Batuta {Voy., 
etc., Fr. ed. 1858, iv., 228, 240). who visiteil Sumatra (a.d. 1325-49). He 
calls it Luhdn-Jai'i (= incense of Java), the name Java being used among the 
Arabs and Persians of that time for the Eastern Archipelago. According to the 
Phetrmacographia Indica (iii., app., 169) there are four kinds of tlie resin met with 
in the Loiulon market, viz : — Siam. Sumatra, Penang and Pnlemhang. It is well 
knovMi that the present species is the source (d the Sumatra resin, but there is 
considerable doubt reganiing the plants which yield the other tliree s()rts. The 
Siam resin is the eoetliest and most esteemed, and is imported hy India in 
cubic blocks which take their shape from the casc.s in which packed while 
still soft. The resin is largely used both in India and Eurtipe in Medicine, 
as an Ini’EN.se and as a soun-e of bemoic acid . The import trade is consider- 
able. amniinling in 1905-6 to 16.090 cwt., valued at Rs. 4,14,649. Almost the 
whole comes from the Straits Settlements, viz., in 1905 -6, 16,074 cwt.. end 
goes chiefly to Bombay. Ih717 cwt. in the year named. Exports of the 
resin in HMI5-6 amocuited to .72 ewt., and re-exports to 1.394 cwt. [ij- 
\hirth6nia. Travtls. 1.510 (ed. Hakl. Soc.), 1863, 234; Garcia de Orta, lali.l, 
('’olf.. ix. . also in Ball. Prne. Roy. fr. Arad., 1889- !tl, i..spr. 3, 394; Ain-t-Akhari 
(Blorhmann. tran.sl. ). s2 ; E.I.C. Lctt^r.^. 1602-17 (rmnien.am passages): 

Milhurn, Or. Comm., 18I3, ii.. .305-6; Pharmarog. Ind., ii., 369-73; hi.. 169-i3. 
app. : Knr Bull., 1895, 154—5; 1896. 195-S ; GresholT. Nutt. InA Plant., in 
Extra Bull.. Kolon. Mus. Amsterdam, 1894, 1 1.5-9 ; Thorpe, Diet. Appl. C hem., 
!8!i8, 1 ., 278-9; Hohsofi-Johson f'rooke), 1903, 86-7; Tschirch, Die Harze 
nnd die Harzbehalter, 1906, i., 195-212.] 
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TACHARDIA 

LACCA 

Lac 


SWERTIA CHIRATA, Hn,,,.; FI Br. Iml ., iv., 124: (Ikx- 
TlANACE.j;. The Chiretta, charai/atah, ckiretd. nila-reppa, shiral-kush-chi. 
nUa vein, nelahevu, sekhdiji, etc. A small erect herb of the temperate 
Himalaya from Kashmir to Bhotaii at 4.()00 to lO.WK) feet ; also the 
Khasia mountains between 4,tMX) and .5,0(X) feet. 

T}ie dried plant (st'^rihs, leaves, tlewers, rents, etc.) has loiisx hnen hrid in 
esteem hy the Xatixes of India. It is yiosse.ssed nf tniue, fehrifnirc and la\ative 
properties and is ofTiemal in British Pharmacop<via. It is eolhated when tho 
oapsules are fully formed. Tlie plants, piilleil up liy the root, are tied into 
flat bundles with a slip of bamlion. Most of the eninmereial .irtu lf' is .said to 
be collected in the Morung ilistriet of Xepal, and seoriis t«i fiiul its wav Kirtrely to 
Dacca. The bunflles are pai-ked in hales, each <-oiitainin«j: .ibout 1 cwl , and 
exported to Calcutt<i, tlience <ii>stnbiited all ov 4T India and tiv the n-sr of the 
w'orld. In India the true driiir is said t<* be Kometiineh confusetl with tlie t’re.it 
(.lnflrof/rti 2 »/»is pa ttivulata , Nees)^ and in some localities cinothi'r species, h. «##- 
gasti/btia, \ery inferior to the genuine article in its latter tome TU’opi'rties, is 
used as a suKstitute. [Cf. Pharmanuj. ln<L, ii., oll-a. Waring. B<iz. Mt'l. 
Jnd., 181)7, 45-(i ; Dutt, Mat. Mid. Hind., I1MH), 200-1 ; White and HLiinphrev, 
Pharmarop., 1004. 127: Burkill, in Jouni. As. .Voc. Bcna.. 100)^ ii.. \f». S, 
383-81. J 


D.E.P., 
vi.,pt. iii., 
390 - 2 . 
Chiretta. 






Sili-'lltUO-. 


SYMPLOCOS RACEMOSA, Uorh. : FI. Br.. Ind.. iii.. .57fi ; 
Gamble, i/««. Ind. Timhs., 465-6: Prain, Benq. Plants, 190.3, i.. 655; 
Styrace.-e. The Lode or Lodh Treis lodh. khoidai. sinqcn. kavianq, hho/ti 
reti, lapunqdonq, chamkmi, pah/ok, hura, ludduqn, hidr/jjann. etc. A small 
tree of the " Sub-Himalayau tract from Kum.ton to Assam, up to 2..50U 
feet or even higher: open and dry forest.s of Burma up to 3,(HH) feet, 
including the Shan hills : Andaman Islands : Chota Na,u])ur. common 
(Gamble). 

The bark and leaves are used in Dvnrxc;. Ily itself the li.uk yiel is ,i yell.iw 
Dve obtaineil by simple steepins in licit water. It is, however, rarely einploved in 
that way, but more generally a.s a iiiorilant with other dyes, sueh as a! ( nm-itnla 
fiitefot'tn, p, tS'H), bac or hak'ain ]>. lilo), <md pftra.'* {fttitea 

frotttiona , p. 180). The bark is also largely utilised m Hindu ^liiiui i.vi;. The 
Wood is durable if properly seasoned, though ajit to warp .ind split. [<'t. Tin. 
Bower Mann.script (Hoernlc, tr.tnsl.), ],80:t-7. 2.3. 117: Momujoiphe, LTjve and 
Dyeinp : — Duncan. Ae.^inm, I80l>. all; Hadi, C. Pror., l.snii. ,s2. Kussell. C. Pror.. 
1801), 18; Dutt, Mat. Mnl. HmJ., lOiM). 1.80 ; W.ilt.ui. Titiinimi atid Wnrkiinj 
in Leather, Prof., lOu:!, 2.7.] 


D.E.P., 
vi., pt. iii., 
397 - 400 . 
Lode. 


1 1 yo. 


Mein i['0. 
Wood. 


T 

TACHARDIA (CERTERIA) LACCA, Konr . — an insect be- D.E.P., 
longing to the Goccid.e. Green, I'occidre of Cei/lon. 3; also hid. Mn.i. “•’ 

Xotes. 1903, V., 99 : O’C'onor, Lac Prod., Manuf. and Trade. 1876 ; Watt, 

Aqri. Ledq., 1901, No. 9. 181-347: Pharm. Journ., Nov. 1905; T.irhirch. 

Die Harze nnd die Harzbehdlter. 1906, ii., 812-30. Lac {Dve and Resin), 
lakh, Idk. gala, arakku, nmhahi, khejijk, etc. Ldk.shd or rdkshd and ainkta 
{= washed lac), the Sanskrit names, are apparently the source of most of 
the vernacular names for both the in.sect and its products. Thus srick- 
lac is kham-ldkh ; seed-lac. ddnd-lnkh : shell-lac (or .shellac), cha prn-ldlh . 
and lac-dye, kirmai. 

History. — There can be no d«»ubt as tn the lac aiul its namt- 1 icuil: ciidentif History, 

in India. The in.sect is e\en to-day [>ractically confined tn India. Ibit the word 
lakshn in the .dMnrrni'tdrt seems t«) denote Bittea f'ra»»finp*n (p. isOgu trot* .pion 
which it IS not uncommon t'> find tlie l.ic insect, and wliich by tic- ricrc r<‘( out 
Sanskrit writers lias come to lie tlesoriboi! as the n or ia- -tret*, 'flu- 
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THE LAC INSECT 


TACHARDIA 

liACCA 


History 


Close Connection 
^itli India. 


Dye and 
Resin. 


European 

Travellr-rs. 


Arab Wiiters. 


lied dye W ood. 


Cancamum. 


D i ilacca. 


Vedic description — fiie golden, the oduroios, the hairy one, sister of the waters, 
etc. — might easily be viewed as appellations of Idkshd [itutea /iomiosa) and 
indicative of its apjiearance, structure and habitat — frequenting as it does the 
margins of water-channels and creeks. But a vast antiquity being thus estab- 
lished for the Indian knowledge of lakh, it is surprisins: that it finds no definite 
j)Iace in the ancient cla'^.sie literature of Greece, Rome, Egypt, Persia and Africa. 
All the passages \\ hich, according to some dictionaries, are taken to denote a 
Jsiiuwledse in lac, refer to a red-dye-yielding wood, or to kermcs or to a resin at 
j)rescnt unknovni, but do not denote Indian lac. That substance was made 
known to Europe thi'ougb the Arab traders, hence its lieing often called 
“ Arabian ” or Ethiopian Resin.” If it was known to the ancient Greeks, 
tiieir knowledcre of it could not have much preceded the date of their discovery 
of India itself. 

Lac yields two distinct protlucts — a Dye and a Resix. At first these were 
Confused, but ultimately clearly and separately recognised. In the Periplns 
(written somewhere about 80 a.i>.) lakkos chromatinos ” or lac-dye is mentioned 
as conveyed from India to Aduli on the African coast of the Red Sea. ^Elian 
{Sat. Hist. Anirn., 250 a.d., iv.. 40) describes lac as made in India from insects 
and employed as a red dye. Pegolotti {Della Decima, 1343. hi.. 3l55) speaks of 
lacca ” as Indian, produced on branches of trees. Nicolo Conti and also Niki- 
tin (in the 15th century) mention, as if an important commercial product, the 
“laca” of Cambay. Varthema {Travels. 1510 (ed. Hakl. Soc.), 222, 238) discusses 
the ” laciM ■” of Pegu, also the " lacca ” wood of the jMa.lay. The former is the 
true lac, the latter a red-coloured wood exported from Sumatra (Crawford, Diet, 
hid. Islands. ISoh, 204). Garci.i de Orta was perliaps the first European, however, 
who critically examined and deseribe<l lac in India, and he gives the properties and 
uses of both the dye an<l the resin in such detail that the passage might be quoted 
as from the pen of a 20th instead of JOrh century writer. As physician to the 
Portuguese Governor of India, he visited that country in 1534. His volume of 
( 'olloqnies was published at Goa m l5o3 and was the second book printed in India. 
He there {CvlL. xxix ; also m P.alh iVoc. Boy. Ir. Acad., 3rd ser.. i.. 414) criticises 
the accounts Luven by Isaac (a physician of Bhagdad, who w’as crucified in 799 A.D.), 
by Serapinn (who hve<i about 850). and by Avicenna (whose works are assigned to 
980-1036). These early Arab writens, Garcia tells us. called it “ laca,” “ luc,'’ etc, , 
but confused it with the cancamum (tlie resin known to the Greeks to which 
reference is made below) and ultimately with the dye kermes oi the Greeks. 
Thej* were in error, he observes, in regarding it as an Arabian or Armenian product 
• — a circumstance which Garcia very rightly accounts for by the Indian supply on 
reaching the Red Sea and Persian Gulf ports being subsequently designated by 
the name of the port from which procured. Many wTiters confused a red-dye 
wood, such as logwood or sappan-wood, with lae, and one of these red-dye woods, 
as just mentioned, actually bears the Malaj- name of laka. Gaspar {Purchas 
Pilgrimea. hi., 177) alludes apparently to the same wood under the name cayolagne 
(? kayu = wood and lakh). If this be eo it is possible it w'as so named because 
employed as a substitute for the true lac-dye. “ Lac ” and “ lacquar ” wood and 
dye are w'ords frequently mentioned, when there is nothing to show’ that they 
denoted Indian lac — resin or dye — understood to-day. Every passage that 
( tfiitains the word “ lac cannot therefore be accepted as of necessity denoting 
the lakh of modern Indian coinmerco. 

Lmschoteii and most European travellers in India, subsequent to Varthema 
and Garcia, content themselves with compiling from the latter, without adding 
anything of value us the result of perstmal observation. Some few years previous 
to the appearance of Garcia’s Colloquies, howev er, an interesting passage on lac 
had been published by Amatiis Lusitanus (1553) in his Commentary on Dioscorides 
(book i., ch. 23, 44), the passage regardinir cawcumaw, Amatus there repudiates 
all idea of lac being the classic gum of the Greeks, whatever that may have beem 
He then adds that lac was being brought from India by the Spaniards to be used 
as a dye and also in the fabriration of the Arabian medicinal prej)aration known 
as dialacca. AVe next hear of lac through Matlnolus (loti.j), who in his com- 
mentary on the canramum of l>i'»scorides. tel!< us that lac w.as being largely used 
by the Italians as a silk tlye ealleil lacra or larhctta. the best quality of which "was 
in the trade lii signated lacca smnetri. By Glusius (lobT- 1605, compiling largelv 
frien Acosta (Tract, de las lirogas. 1578, 113) and other subsequent WTiters. we 
are told that it had become custoniary for lac to be consigned from Pegu to 
8uinctra iii exclvange for pepper, hence its being ilesignated tSuniatran Lac. 
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To tliiri circumstance is due also the fact of its being often rAentioned in lists of 

spices in place of among d\-es or resins. Acosta supplemented, however, Garcia 

de Orta’s account by the interesting particular that the resin lac was mixed with. Lac wuh 

or, as he calls it, adulterated with, common resin and wax. Thus then the 

adulteration in recent years, rdten much complained of by the tr<ule, rs not a 

product of tlie greed of modern commerce. MandeGIo {Trarth, m Olcarius, Hist. 

Muscovif, etc., 1039, ‘2“), speaking of the lacquer w«>rk of ( Jii|<ir.il. sa\'s, “ They 
give them such a lustre as none yet could ever imitate in Europf'." Tavernier 
{Travels Ind., 107b (ed. Ball}, li., 2S1-2) observes tliat- *' 'The country .ilso 
producOvS an abimdaiice of sheJl-lac. There are tw(» kinds ot it. d’hat wiiic-li is 
formed on trees is of a red <*olonr and is wliat they dye fh<*ir calictxs .md otlier 
stuffs with, and w'hen they have extracted this rotl coI-air they ii.^e the lar- to 
lacquer cabinets and other objects of that kind, and to make Spanish wax. A 
large quantity of it is exported to China and Japan.** Tluwenot {Trav^h in 
Levant, Jndostan. etc., 1087. pt. lii., 112) repeats the statement that lac was 
exported from Pegu. Lastly, Salmasius {Phniance Ej'crritationcs, lOstk 810) 
asserted that the very name “ lac " liad been derived from the (.Ireok and originally 
denoted a red wood. He arrived at that conclusion chiefly through lus own 
supposition that tlie Indian name for the substiince urns tree, not lakh. Trtc is 
doubtless a variant of the Pegu name cheiky and, os alrea«ly ahundantly imUcated. 
w’as carried to Europe tiirougli the vSpanish tra<le between Burma and Sumatra. 

While a knowledge in lac was thus being gradually dis.seininated over Europe, ludLvn 
there are not wanting indications that within India itself the subject was not 
being neglected. Thus in the Ain-TAkbari (Blochmann, transk, 220), a work 
often spoken of as the administration report of the Emperor Akbar for the year 
1590, we read of the proportions of lac resin and certain pigments to be employed 
in varnishing chicks or screens on the doors of public buildings. It would from 
that circumstance seem hicrhly probable that a coloured spirit varnish may have C<-!onred 
been known and used in India long before Europe possessed any knowledge of Eiriii-sh. 
that valuable substance. Fryer {Xew Acc. E. Ind. and Pers., 1072-81. S3) also 
alludes to elegantly coloured chicks, but it may be added the modern chicks are 
crudely stained with mineral dyes, ne\'cr with lac varnish. 

The period of the struggle for European supremacy in the East was practi- 
cally that of the birth of all definite knowledge in lac. But the scenes and the 
persons change rapidly and the interest shifts from the dye to the resin, back 
again to the dye, and finally once more to the resm. From the PiTtuguese on 
the west coast of India the trade passed to the Spanish and Burma via Sumatra, 
while a little later on (and in the hands of the British) it returned once more to 
Bombay. In the Records of the East India Company {First Letter Book, 1000-19, 

338, etc.) we are given certain glimpses of the Company's instructions to iheir 
servants. *' Guinlacre ” was to be obtained from Cambay. “Gum lack” of “ 'ium Lu , ' 
first and second sort was to be prociu*ed at Siwat. “ but n<me of the worst of any 
hande.” Private trade in gum-lac was prohibited. So airam, of date IHIO, 

” much gum-lac, both of the sort used for dyeing and alM«» that of %\hieh wax is 
made ” was to be purchased in Snrat. The following year the “ lack " of Baroda 
is said to be in “ grams like mastic pure as amber.” Of Agra it is observed there 
are two kinds: ” The one is in small .sticks usually earned hence to Mocha : the * 
other is in great cakes. They both cost one price, viz., 8 rupees per maund.” Lf. 

The amber-coloured grains of Baroda wore doubtless washed seed lac,’ and 
the great cakes of Agra would imply manufacture. Is the canna {kana — 

grain) lacke mentioned m 1623 as purchased at Baroda simply waslied lac ? But 
m these early records of the Eixst India Company there is apparently no mention 
of shell-lac nor of some of the chief centres of the present manufacture, such as .t -t 

jVIirzapore and Calcutta — but of course the town of Calcutta was not in existence Meanuu*.- i. 
at the time indicated. The fact remains the same that the early records manifest 
localities of production that are quite unimportant compared with other more 
recent centres. 

The demand for cochineal served the useful purpose of pointedly directing kochhieji. 
attention to the lac-dye. This, though inferior, was found quite good enough for 
most of the purposes to which cochineal was put. and had the additional advantage 
of being considerably cheaper. A large trade in lac-dye accortlmgly sprang into 
existence that ga\ e* the impetus for numerous lac farrories numed directly or 
indirectly by the East India Company. At this tune was invented (and by 
Europeans doubtless) the method of manufacturing lac-dye intr» siieoiai cakes ot 

ready fur use. Such importance did this new industry assume that it dwarfed oi.. -i .-.- 
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the gum-lac of the ttarlier commerce until it miaht almo.st be said that the resin 
(lac) became a by-product of the lac-dye factory. To this circumstance is due 
the fact that the methods of cultivation, of collection and of manufacture, that 
exist to the present day, were invente.l and perfected with a view to produce the 
dye. one might almost say, at the expense of the resm. The dye gave the profits 
of the industry. But Sir W. H. Perkin’s discot'ery of aniline struck at once the 
death-blow of both the Mexican cochineal and the Indian lac-dye industries. 

By this time, however, new methods and directions of using the resin lac had 
been discovered m Europe, and the interest of the factory shifted until the dye 
became first the by-product and ultimately the useless or waste material of the 
factory. Here then we are presented with a demonstration of the startling fact 
that a by-product that can be produced at an almost nominal cost cannot of 
necessity contest the market against the products of the chemical laboratory. 
Attention was thus concentrated on the resin, and it soon became the chief feature 
of interest. Janies Kerr (Phil. Trans., 1781. Ixxi., .374) was one of the first to 
mention and describe the manufacture of sheli-iac. From about that date, there- 
fore, the modern factory industry may be assumed to have originated. In tlie 
story of lac we have once more a demonstration of the indebtedness of India to 
England for her modern commerce. 

ORIGIN OF LAC. 

Life-history of the Insect. — The minute Hemipterous insect Tac- 
iKtfdia Ifirca lives upon the plant juices sucked up by a proboscis. In 
the adult state the female.s have no power of locomotion, but the males 
on attaining maturity emerge from their pupal cases, become possessed of 
a pair of long transparent wing.s. and fly awav to visit the females and 
shortly after die. At two (in some case.s three) .seasons the swarming of 
the larvte takes place, viz. July ami December or also January. The 
larvjc are seen to emerge from the dead bodies of the females and to crawl 
awav in ([uest of fresh feeding groumls. Thev are then minute creatures 
of an orange-red colour, have no rei-oguisable separation of body into 
head, thora.x and abdomen, have fully tormed feelers and powerful legs, 
but are devoid of any characteristics by which they can be. separated into 
male and female. They measure about one-fortieth of an inch in size. 
For some days the swarming continues until the twigs become distinctly 
reddish in colour and literally alive. The vast majority, however, perish ; 
the more fortunate are wafted on the breeze.s or are carried by the bees, 
birds, squirrels, etc., or by their own e.xertions, to new situations. The 
larvae thus becomes fi.xed, and their legs, being useless, drop ofi. Lastly, a 
resinous excretion begins to form around their bodies, which by the ag- 
gregation of many in time assumes the condition of a more or less com- 
plete encrustation of the twigs. If at this stage the encrustation be cut 
open lengthwise, it will be seen to be of a cellular structure and to comprise 
two kinds of cells — large circular caverns and smaller oval cells. The 
former will, moreover, be noted to be much more numerous than the 
latter. The circular cells are the females and the oval ones the males. 

About two and a half months after the swarming, the males escape from 
their cells, become (as alreadv stated) winged, and fly or flutter away to "visit 
the female.s. Shortlv after this the bodies of the females become greath 
enlarged. as.siimp a bright red colour, and in due course develop viviparous 
larvie. The mother then dies, her body becomes the resting chamber o 
her offspring (about l.(KIO in number), w-hich at their appointed time 
their escape by swarming, and thus twii e (or it may be tlirici') a year t is 
strange cycle of life is repeated. 

PRODUCTION OF EAC.— The system of propauatioii that at present 
prevails consists in lopping off a few twigs of well-formed lac. a little befor*” 
the expected date of swarming. These are carried to fresh trees or frea i 
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boughs of the same tree and tied in convenient and' suitable positions. 

The larvae on swarming crawl to new wood and become fixed. If the 
object in the collection of lac be to procure the red dye, the stick-lac rroiiiiJ 
(that is, the lac-encrusted twigs) should be gathered before the larv;e 
have swarmed. But if the resin-lac be sought, there would seem every 
reason to delay collection until the swarming has taken place. The 
industrv assumed its present form while lac-dye (if not equally valuable 
with the resin) was a profitable by-product. It is now valueless ; its 
presence admittedly depreciates the shell-lac very greatly ; it necessitates 
expensive and possibly to the resin injurious methods of removal ; and the Me t of Dje 
decomposition of the larvte gives the offensive smell to the factory, which 
well-nigh becomes a public nuisance. It would therefore seem that the 
time has more than come when this state of affairs might be mitigated by 
some change in the season of collection, that would allow of the colour 
being very largely removed before the stick-lac comes to the factorv. 

The collecting seasons at present adopted are May to June for the one se. 15033 . 
brood and October to November for the other ; a delay of a month or six 
weeks in each case would see the swarming accomplished. [Cf. with 
opinion of Hooper, Kept. Labor, hid. Mus.. 1906-7, 7.] 

Improvement in Quality . — There would seem to be little or no doubt Several 
that in India there is not one species of Tnrlmi'd'm. but several. The Species, 
well-known different qualities of lac are due, it has been said, to the plants 
on which the insects feed. This is, however, likely to receive an even 
more rational explanation, viz. that the grades of lac are due to being the 
resins of different .species of insect. It is also well known that the forms of 
lac found on leguminous plants (or on soft-woo<led plant.s), .siu h as liuten 
frondosa and ('dj/iuits hidicii.s, can with difficulty be induced to live 
upon hard-wooded trees, such as SrhU-ichern friji'tio and Shoren Eac-i. 

upon which lac is nevertheless found. But there is still a further 
consideration of importance. It has been observed that there are special 
cultivated races, such as those found on Aeariti eirnhirei. In Sind and 
adjacent tracts that plant is used as a food-stock, but hanllv anywhere 
else is lac to be seen on that tree. We have here either a special race or a 
remarkable climatic adaptation. Further, all over India albino-broods cum.nic 
have been recorded as occasionally seen. It would thus appear that 
Were the selection of stock placed on a rational and scientific basts vast 
improvements in equality might be effected, if it were not possible actually 
to evolve a white insect or at all events one to a large e.xtent devoid White Insect, 
of the objectionable colour, the removal of which so seriously enhances the 
cost of the present-day resin. 

Food of the Lac Insect. — The insect lives upon a large number of Food of the 
■widely different plants. In The Agricultural Ledger (l.c. 210-3) I have Lac. 
given a list of some 56 trees. Those best known are lintea frondosa. 

J^irns fefif/io.sd, SrUleichern trijuffn. Shored rohdstn and 
Zizjiphds Jdjdhd. These are all indigenous Imlian trees, so that the 
lac obtained from them may be called wild lac (the insect being at must 
semi-domesticated) ; but two plants are specially grown for it. and where 
this is the case, the lac may be regarded a.s a plantation product and 
accordingly spoken of as e.xisting under a greater degree of cultivation than "i r..r,. 
the wild insect. The plants specially grown are Acdeiu drobicd in ,Sit,d, 

Rajputaua and Gujarat ; and ('djdiins indiens in As.sam. But lac does 
not, in many localities at least, pay as a special plantation product. The 
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THE LAC INSECT 

crop is most capricious both in jneld and price. One year it mav he highly 
profitable, the very next sold on so narrow a margin that no inducement 
exists for extension. In support of this statement, witness the fact that 
in 1902-3 the exports of shell-lac were 195,000 cwt., valued at 15| million 
rupees (£1,048.991), while next year, 1903-4, they were only 178,000 cwt. 
but were valued at over 21 million rupees (£1,456,067). That is to say, 
while there were 17,290 cwt. less exported, the sum realised was nearly 
half a million pounds sterling more in 1903-4 than in 1902-3. And the 
fluctuation might just as likely have been toward a loss as a gain of half 
a million in the sum realised. No other item of Indian trade manifests 
an^^thing like such extreme fluctuations in price as lac, and it can, there- 
fore, be no matter for surprise that the supply should correspondingly 
fluctuate. 

LOCALITIES OF SUPPLY AND COST OF PRODUCTION. ~La.a is 
met with practically throughout the warm tropical areas of the whole of 
India, but most abundantly in the Central Provinces, Bengal. Assam and 
Burma. In Sind and Gujarat, as already stated, tlie hahiil tree (Aracin 
ffi'ahira) may be said to be that on which it is met with most abundantly. 
In Bengal, where both the hahul tree and the lac insect are plentiful, it is 
extremelv rare to find lac on that tree. But, as already suggested, the 
question naturallv arises, is the h(/6M?-feeding insect of Sind the same species 
as the prt/a.j-leeding one of Bengal and the Central Provinces I The 
climates and soih ot Sind and Bengal are about a.s different as it is possible 
to imagine, although both are tropical. The one is extremelv dry, the 
other extremely moist, and that alone may account for the behaviour of 
the insect. 

Cost of Production. — IhlakcT]! {Ilandhool: Iiul. Ajri., 1901. 496) gives 
the following calculation of e.xpenditure based on an actual experiment 
conducted by aii .A.ssam })lanter : — 



Rs. 

Rent at Rs. 3 per acre for 80 acres 

240 

Hoeing or cutting jungle between trees . . 

320 

Upkeep of necessary buildings 

100 

Cutting branches and putting in seed 

340 


Rs. 1,000 


Manufacturing charges at 5 per cent. . . . . . . . . 3.500 

Packing and dispatching at 24 per cent. . . . . . . 1,7.50 

Calcutta charges for forwarding and river freight, at 24 per cent. 1,750 
London cliarges for sea freight. Dock and Broker’s charges . . 3,000 


Total.. Rs. 11.000 


Proceeds of Sates, £1,750 at 14d. . . . . . . . . . ■ 26,250 

Deduct discount to buyers . . . . . . . . . • 656 

Total . . Rs. 25.594 

Deduct Expenditure.. .. .. .. .. .. .• 11,000 

Balance of profit . . . . . . Rs. 14.594 


.tniiUary to “ Lac worked in connection with tea. etc., the amounts for European 

and Native supervision an<l upkeep of coolie lines, etc., may be added 
proportionately according to circumstances. The planter referred to, how- 
ever. lost nearly his whole crop next year from the attacks of a night moth. 
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Bengal. — Aroording to the Administration Report (1901-2, 31), “it Bengal, 
is found over the large tract of hilly country covering the G'hota Nagpur 
Division and overlapping the west of the Bardwan and the north of the 
Orissa Divisions. The principal lac factories are in the districts of Eanchi 
and Manbhum in the Chota Nagpur Division, and in the Bankura and Cuota xa^pur. 
Birbhum districts in the Bardwan DiAUsion. Stick and shell-lac are largely 
exported from Ranchi, Manbhum and Bankura."’ It is also stated that 
“ the manufacture of shell-lac is an important industry in the Bankura B.inkara. 
district, and is chiefly carried on in the town of Sonamuki. The main 
supply of this article for all the factories in Bankura is obtained from the 
districts of the Chota Nagpur Division. The industry is carried on to a 
large extent at Elambazar, in Birbhum. Shell-lac and lac-dye are also r.irbhum. 
manufactured at Mankur and Degnuggur in Bardwan ; but the industry 
is on the decline here also. There is a lac factory at Co.ssipore in the Cossidot^. 
suburbs of Calcutta.” 

Assam.— In 1900, Basil (Agri. Dept. Indust. Bull. (ser. 1). 1900, No. 6) Assam 
wrote an account of the lac industry of Assam, from which the followinsi 
may be abstracted. " Kamrup and the northern part of the Khasia and 
the Garo hills bordering on the Brahmaputra valley are at present the 
chief seats of its cultivation. In Kamrup lae-rearing is chiefly confined to k i-nr.ip. 
the south bank of the Brahmaputra, the annual outturn of stick-lac in 
two mauzas (Rani and Chhayani) being estimated at about 2.000 maunds. 

A small quantity is reared by a few Karhari families in mauza Jhargaon 
on the north bank. The bulk of lac exporte<l from the district is, however, 
obtained from Garos inhabiting the iiortheru slopes of the Kha.sia hills, Er.si. 
who are said annuallv to bring in about 2 ,<Xk) maunds of lac to the weokly 
markets at Palasbari and Chhaygaon and about 30<3 maunds to the markets 
at Boko. A small quantity of lac, averaging about 40() maunds a year, 
is brought in by Bhutias to the annual cold-weather fairs at Darranga K.nm. 
and Subankhata in the north of the district.” 

“ In the Garo hills lac-rearing is chiefly confined to the north and 
north-eastern parts of the district, comprised in the northern range of 
the Garo hills Forest Dhision. The people of the south and south-western 
parts are said to have a superstition against lac cultivation. The annual saperstuion. 
exports of crude lac from the northern range is estimated at 1,300 to l.-tOO 
maunds. In 1894 the Assistant Consen-ator of Forests, Garo hills Divi- 
sion, estimated the annual production and e.xport at 2,000 maunds, and .vnnuu 
reported a serious decline in the cultivation of lac. which he attributed 
partly to the low prices and partly to the depopulation of the district 
through kala-dzdr and migration. Considering that the bulk of lac ex- 
ported from the Brahmaputra valley is the produce of the Kamxup and 
the Khasia and Jaintia hills and the Garo hills districts and that the exports 
have during the past five years averaged over 16,000 maunds a year, the 
foregoing estimates of outturn of lac in those districts would seem to be 
much below the truth.” 

Central Provinces. — The lac insect is found throughout the Central C. Prov. 
Provinces, but the main centres of collection are the J abbalpur, Saugor, 

Damoh, Nagpur, Raipur, Bilaspur, Sambalpur, Chanda and Mandia dis- 
tricts. A Note on the Lac Industry of the Central Provinces (Bull.. 19(t2, 

No. 8) gives useful particulars regarding production. The lac-collectors 
and sellers in these pro\finces were given in the census as 2.-592 persons. 

Of the amount collected by far the greater part is e.xported, only a small 
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quantity being retained for local use. During the five years ending 1900-1 
the exports fluctuated very greatly ; in 1899-1900 they came to 99,961 
maunds, valued at Rs. 11,96,394 — the highest return in point of quantity— 
and in 1898-9, 39,713 maunds, valued at Rs. 5,42,391, the lowest record 
for the period mentioned. These exports, moreover, were almost entirely 
from Jabbalpur and Chhattisgarh, and were consigned to the United 
Pro\’inces almost entirely, thus feeding the Mirzapore factories. 

Burma. — The large forests of Burma are said to be capable of producing 
an almost unlimited quantity of lac. The chief sources of commercial 
Burmese lac are the Shan States and Upper Burma, stick-lac from these 
places being imported into Calcutta, where it is manufactured into sheU- 
lac for export. For some years the supplies received by the Calcutta 
factories from Burma have begun to be appreciated as important. 
According to Sir J. G. Scott (Gaz. Upper Burma and Shan States, 1900, 
ii., pt. 1, 393), though lac is found all over these States, it seems to be 
only in Karen-ni that its production is stimulated artificially. “ Elsewhere 
if a tree happens to be attacked, or settled on by the insect, the deposit 
is collected when it is found.” 
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MANUFACTURE OF LAC. 

Lac Factories. — In the Imperial Gazetteer (1905, iii., 173-4) it is 
stated that though steam power has been successfully applied to the 
industry, the hand-labour factories still hold their own and for some grades 
produce qualities hardlv, if at all, attainable by machinery. Lac factories 
are almost confined to Bengal and the United Provinces. In 1904, accord- 
ing to the Financial and Commercial Statistics, there were 128 lac factories 
gi^fing employment to 7,831 persons. Of these 92 were in Bengal and 
employed 4,116 persons ; 36 in the United Provinces, emplojfing 3,715 
persons. The number in Bengal is said to be not fully recorded. 
With the exception of the factory at C'ossipore they are, however, in 
most cases small. Those in the United Provinces are all situated at 
Mirzapore. The value of the manufactures turned out has been stated 
at about two-thirds the total foreign exports, while the very large Indian 
consumption has to be met, and thus mainly by small factories possibly 
not included in the abox’e returns. 

Stick-lac. — Stick-lac is the name given to the twigs encrusted with lac 
that are collected from the trees in May to June and the second crop, 
October to November. These are dried in the shade, by which the wood 
shrinks, thus often leaxing the lac as hollow tubes, but much of the wood 
still adheres. It is packed in sacks and conx'eyed to the marts, and sold 
through x'arious brokers or middlemen to the manufacturers. There is 
a quaint practice usually folloxved in most sales of lac. The buyers and 
sellers join hands and sit facing each other, a cloth being thrown over the 
hands. The buyer presses certain fingers of the seller’s hand, thus making 
an offer. This is usually rejected by a motion of the head, and further 
finger-pressing ensues. Finally the bargain is struck without a word haxnng 
been uttered. 

Seed-iac is stick-lac crushed and reduced to roundish pieces that more 
or less correspond to the female cells. The dust produced, w'hen sifting 
the seed-lac, i.s known as Mud. The pure seed-lac is then washed in large 
stone troughs aU'I left covered over with water for 24 hours. The wood 
floats to the top ami is removed, dried, and used as fuel. A man or woman 
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now enters the trough and, while holding on to a transVerse bar placed at 
a convenient position, treads with the bare feet on the granular lac and 
presses it against the sides of the trough. As a result the lac is broken 
into still finer particles and the water becomes of a deep claret colour. 

The coloured water is run off, a fresh washing given, and repeated till the 
washings pass off colourless. The washings, if it be so desired, are evapo- 
rated down to a thick consistence and compressed into cakes. This is lac- Li - jye. 
dye. The resin is now called washed-seal-lac, but it is sifted into two 
qualities — granular and dust ; the latter is called gaud. When steam 
machinery is used, the washing is done with revolving cvlinders and 
beaters. 

In some parts of India the seed-lac is now either washed or even boiled BieacUng: 
in a solution of crude carbonate of soda or of soda and borax, or of crude 
carbonate of potash, or of borax alone or of alum. After sev'eral such 
washings it is said to become almost white. But in most of the larger 
factories, especially those concerned in the production of shell-lac, the 
washing or boiling in alkaline preparations is dispensed with ; the seed-lac 
is simply repeatedly washed in pure water but not bleached. Indeed, 
according to some authorities, it is even maintained that bleaching weakens 
the lac. After being washed, or bleached and washed, to the desired 
extent, the seed-lac is spread out on special floors and exposed to light 
and air, by which it is thoroughly dried and still further bleached. 

According to the purpose for which intended, the dried washed lac is xdaitioa of 
now mixed with either or both of the followng substances — yellow arsenic or Keyin' 

(orpiment) and resin. The mixture is then fused either before an open 
fire or by steam-heating. Steam is practically confined to the European 
factories. The arsenic is said to make the Lie opaque and to impart a rich 
straw colour to the shell-lac, but its action would appear to be mainly if not 
entirely mechanical. It is responsible for the opacity and rich straw colour 
of all the finer qualities of hand-made shell-lac. But the inquiry for a sub- 
stitute for arsenic has often been made, though not as yet supplied. A 
yellow colouring material that will fuse into the lac when subjected to the Requirements, 
temperature that corresponds to 35 lb. steam power is required. Arsenic 
is not, however, employed in the preparation of garnet or button lacs, 
nor other grades where fulness of colour is no disadvantage. 

The objectof the resin is to lower the melting-point, a condition essential oiij.vt of Risin. 
for many industrie.s and one known from fairly ancient times (witness 
Acosta’s allusion to it in 1578). Its value, therefore, is fully recognised 
and a certain amount is not only admissible by the rules of the trade Amooat 
(2 to 5 per cent.) but few of the shell-lacs that are regularly exported can 
be said to be entirely free from resin. During seasons of high prices the 
proportion is often, however, raised until it passes from the condition of 
permissible admixture to what might be called criminal adulteration. 

Lac Fusing . — The specially washed and bleached lac, mixed with its Lae 
required proportions of arsenic and resin, is now (by the hand manufacture) ^’using. 
placed within long narrow bags (20 feet by 2 inches). For one quality of 
lac American drill is necessary, for another a cloth specially made at the 
Cawnpore cotton mills is preferred, and for a third two bags are required, Basa. 
one within the other. After being charged the bag is arranged in front of 
a long open fire and so fixed up that it may be twisted the while it is being 
moved slowly along. The foreman operator sits on a little raised mud 
platform, on the immediate left of the fire and slightly behind it. With 
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his left hand he hc/ids the end of the bag and resists the twisting action 
produced br his assistant. The fused lac, in the portion most exposed to 
Dry Heat. the dry heat, is thus squeezed through the bag. Every now and then the 
iroiten Eesin. foreman gives his end of the bag a reverse twist, and this causes the portion 
from which the lac has been removed to coil up like a rope. Steadily the 
bag is drawn forward as portion after portion is exhausted. With his 
right hand the foreman wields at intervals three weapons — one a long iron 
hooked poker with which he stirs the fire : a wooden spoon with which he 
Cold-Water. every now and again sprinkles with water the tiled floor in front of the 
fire : and an iron scraper with which he removes the molten lae as it oozes 
on to the surface of the bag and allows it to drop on the damp floor. If 
not sufficiently cooked, the fused lac is picked up from the floor and placed 
once more on the top of the bag and fused again, and even two or three 
times. There seems to be great skill in knowing w'hen the lac has been 
Proper Cooking, cooked to the proper extent. It is freely admitted that the hand-made lac 
possesses certain properties never attained by the steam-machinery factories. 
Shell-lac. Shell-lac . — The next stage is the production of shell-lac. For this 

purpose a mass of molten lac is handed to an assistant and placed by him 
on an earthen or zinc tube filled with hot water (or on a green banana 
stem) fixed in the ground at an angle of about 45^ to the floor. By means 
of a ribbon of palm-leaf stretched between the hands, the assistant spreads 
the lump of molten lac into a thin skin perhaps one-eighth of an inch in 
thickness. But in this operation, which looks so simple, great skill is 
required in e.xercising just the right pressure to caiLse the lac to spread out 
in a compact sheet of uniform thickness. The sheet or skin is now clipped 
off the tube, trimmed into a rectangular form, and handed to still another 
assistant, who, carrying it in front of the fire, seizes it between his toes, 
teeth and hands, and widening his legs as he e.xpands his arms and 
Hand-stretchin.-, straightens his bodv and neck, stretches the sheet into three or four times 
its original size and reduces it to the thinness of tissue paper. It is then 
laid on a mat and allowed to cool gradually, 

SeiecUon, When quite cold the sheets are given to persons W'ho assort them ac- 

cording to colour and break out all impurities and darker coloured portions. 
The rejections either constitute lower grades or are mixed with dark- 
coloured seed-lac and used up in the manufacture of shell-lac where colour 
is no objection. In the production of garnet-lac, the sheets are taken at 
Garnet-iac. the hot-tube Stage, no further stretching being necessary. Garnet-lac is very 
largely, however, the special product of the .steam-power factories. As 
its name implies, it is of a deep rich red colour, and is in demand for indus- 
tries where colour is not a ilisaclvantage. In the preparation of button-lac, 
the molten material is not stretched at all but is simply allowed to drop on 
to a smooth sub.stance, such as a green leaf-sheath taken from the banana 
stem. Garnet and button lacs contain as a rule no arsenic, though they 
may possess a high percentage of resin. 

r.efuse. The refuse that remains in the melting-bags is removed and the bags 

cleaned by being boiled in alkali. The refuse is then made into large 
Cakas. ( ircular cakes 6 inches in diameter and 1 inch or more thick. These are 

very possibly the " great cakes ’’ alluded to by the East India Company as 
procured in 1816 from Agra, as also the lump-lac of the early commercial 
returns. They are sold, like the Ihud and gaud, to the manufacturers of 
sealing-wax, bangles, toys, etc., and bv the cabinet-makers such crude lacs 
are largely employed to cover up cracks in wood. 
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TfiE USES OF LAC. 

Lac enters into the agricultural, commercial, artistic. iuaniifaeturiii 2 . do- 
mestic and sacred feelings and enterprises of tlie people of India ti> an extent 
hardly appreciated by the ordinary observer. The existeiK-e of the po(>rer com- 
munities, in the agricultural and forest tracts, is made more ttderable throimh tlie 
income derived from the collection of the crude article. Every village has its 
carpenter, Cartwright, turner and shoemaker, and all these craftsmen use lac m 
some form or other every day of their lives. The blemishes and tleferts are 
plugged up and concealed by crude lac, and the .surhu'es are uniformly varnished 
•or coloured with lac where colour is desired. Coloured lac. m fact, takes the 
place of the oil paint of Europe. The silver and coppersmiths employ it as a 
resist bed upon which to hammer out or punch certain of their ware-^. Bv 
means of lac, coloured ornamentations are made on copper <inil bra'i-* wares, as c.ni'nt. 
also on ivorj’. Lapidaries construct grindstones of the samo material tused with 
sand and with it cement blade to haft m knives and swtirds (p, hU5), Potters, 
bookbinders, and makers of smoking-pipes all need lac as a varmsh <ir a stiffening 
material. Jew'ellers load hollow gold and silver oniamentf? with it, or tix the 
stones in these by its means. Tlie makers of tlie humliier jiersunal ornaments 
prepare most of their wares almost entirely of lac. Indeed it is hiyhlv* possilile 
tiiat one of tlie very earliest utilisations of lac was this very preparation of peasant 
jew’ellery. Lastly, in the hands of the lac-turner and toy-maker lac supreme. Li-: jini 
But let It be here observed it is desirable to call thivS lac-work and t»j reserve t-ioquer. 
lacquer for tlie art practised m Burma and Japan, wiiere a vegetable oleo-re.>in 
is the chief material, not the animal resin-iac. 

The turner {kharudi) with his lathe is met with in every viliaiie of India, and Turnery 
has an a.?sured position in t\w community. He prepares roy^. nests of boxes, 
bed-posts, pdnddns, hukka mouthpieces, and decorate^ agncultuiMl and other im- 
plements, etc,, etc. The pigments employed are orpiment, sulplmr. white lead, 
red mercury. Prussian blue, lamp-black and indigo. Recently, liowever. aniline 
dyes have been much used, with the result that the delicate artistic colour,-* have 
almost disappeared and the articles made at the pre-^ent day faJe ami tarnish 
to such an extent as to render them no more desirable '•rn.^ment^. Metallic 
results are produced by mixing tlie lac v\ith powdered mn-<i. with powdered 
tinfoil, with imitation gold leaf, or with an amalgam of men ury. lead and tin. 

These metallic materials, if used in large particles, give a (puiiiit mottled 
appearance and simulate the grain of stone, tlius otten prodm-ing a n»-h ♦•'ftVet. 

In the preparation of coloured lac, shell-lac is melted over tlie lire until it be*- Culoanag. 
comes plastic. It is tiien placed on a stone and a small quantitv of pigment 
(previou-'iy dissolved in water or absorbed by «'nl) is depoo-ued within a hollow 
formed on the surface of the lac. This is closed in and the ho* hammered, tlu-u 
pulled oat with the hands, doubled up, hammered, and ]julied nut ag.aii and 
again, until the colour becomes uniformly mteruuxed. The hammeiaiL: u- 

municates heat so that the mixture gradually assumes tlie tMui-i'tfmv of imii.i- 
rubber. The coloured lac is then fi^rmed into stioks the leii'jtU and thickne-i^ 
of lead pencils, or thicker as may be tle-^ired. Ther*e sticks nf sealini^-w.ix, as 
they may be called, are kioiwn as hittis and are the form m wliich hi>th the lac and D-ntis. 
pigment are applied to woo<lvvork. After the <irticle has been prepared and 
smoothed, a hatti is presseil against it as it revolves on the lathe. The heat 
generateil melts the lac and thus colours the wood irregularly. The colour is then 
diffused by a small piece of hard wood pre^.sed firmly on the revolving article. 

Lastly, a eott<m rag, dipped in sweet oil (preferably Sesamiiut). Jf-i next applietl I' 'O-C uted by 
to the revolving article, and this imparts a lasting polish to the lac surlace 
Obvdously, tlierefore, the first conception in lac onianu‘ntati''n must be a dire< t 
adaptatiem to a revolving object, hence the articles are either umt''rmly coloured 
in one shade or are ornamented by rings and l>ands of different col'uirs. In the 
higher flights of lac-turnery and in the metal and ivory orncimentata >n vvith lat, 
however, a diversity and richness in effect are produced that liave to be seen to 
be fully appreciated. The chief tv-pes of tins work tire desiguatetl : — 

I. Plain ornamentation. o. Painted Ornuirientatiou. lletLcds. 

‘2. Abr; or Cloud Wr.-rk. fi. Tinfoil Ornamentation. 

3. At'^h! or P'ire Work. 7. Lac Ornamentation to ^fetal Ware. 

4. Xakchi ur Pattern Work. 8. Lac Ornumentati on to Iv'..ry. 

0 Value of Lac in Inlaying. 

For timbers suitable for turnery and lac-work sec Buxus {Boj'trood >'Nb-itituted)^ T.iulers. 
p. IDO. 
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The reader avho desires particulars regarding these various art utilisations 
should consult the special Agricultural Ledger mentioned above, as also Indiart 
Art at Delhi, 1903. I have gone into the above details of Indian methods and 
experience from the belief that they throw some sidelight on the nature of lac. 
The systems of work mentioned are mostly very ancient. Barbosa, Garcia de 
Orta. Terry and other European travellers give such details regarding lac 
turnery, for example, that there can be little doubt the art was as fully known 
three or four hundred years ago as it is to-day. But it is singular that no mention 
is made by any traveller of having seen lac factories in India, or even of the 
manufacture of shell-lac, till the early decades of the nineteenth century. It is 
not clear when and how that name came, in fact, into use. Poraet {Hist. Drugs 
(Engl, transl.), 1712, 202-4) describes the molton lac being (in Burma) spread out 
on marble surfaces, but does not call the article thus produced shell-lac. That 
name was. however, used by James Kerr in 1881 and by Vincent in his Appendix 
to the translation of the Periplus (ed. 1800, 25), so that it had by then come into 
general use. The production of lac in former times thus appears to have been a 
village craft practised all over India, "which was most likely not concentrated into 
factories till the European demand arose. 

Baropeaa and American Uses . — The uses of lac in Europe and America are 
similarly vein’ varied. Perhaps its most important applications are in the manu- 
facture of spirit varnishes (French polish) and in the supply of the chief material 
of sealing-wax. Large quantities are employed as a stitfening material m hat- 
making, as a cement, as an ingredient in lithographic ink : and as modern demands 
it may be mentioned that lac is largely employed in the manufacture of gramo- 
phone records, as an insulating material in electric appliances, etc. Through 
the last-mentioned utilisation a fresh impetus haS'heen given to the traffic, which 
perhaps largely accounts for the recent expansion of the exports from India. 

TRADE IN LAC. 

The first recordeil exports of lac to Europe, as already stated, took 
place about 1607, but for nearly two centuries the traffic was entirely a 
Native commoJitv, as it had been still earlier (while in the hands of the 
.\rab traders). Milburn (l.c. 217) tells us that the exports from India 
in shell-lac were in iy05, 2,377 cwt., valued at £12,978, and that in 
1808 they stood at 239 cwt., valued at £1,243. The trade was thus not 
well established, and the expansion had been slow, for even in 1839 the 
total e.xports in " lac-resin ” were only 7.226 cwt., and in 1840, 6.043 cwt., 
and, correspondingly, in 1839 the " lac-dye ” stood at 4,756 cwt.. and in 
1840, 5,440 cwt. But in 1868-9 the shell-lac sent to Europe had reached 
a valuation of just under 12 lakhs (£80.000), and that of the lac-dye of 
8 lakhs of rupees (£53,300). Since then the trade in lac-dye has gradually 
disappeared, while the exports of shell-lac have expanded to over two crores 
of rupees (£1.400,000 at present rate of exchange). This state of affairs 
is, perhaps, best exemplified by the following table : — 

Exports of Lac-d ye and of SheU- la c from India. 

L.cr-DYE. SHELL-I..\r. 



Cut. 

Rs. 

Cwt. 

1 R-. 


17,748 


43,740 

11. •>5.739 

1878-9 

8,201 

1,95.285 

04,498 

22,24.843 

188,8-9 

333 

8,038 

81,390 

31.94,125 

1898-9 


' 

140, 395 

70,07.781 

1899-0 

1 

24 

195.239 

92.05.600 

1900-1 

1 

14 

193,318 

91.02,207 

1901-2 



12,3,226 

77,03.615 

1902-3 



19.5,787 

1,57.34.872 

1903-4 



178,497 

2.18,30.90.) 

1904-5 



193,305 

2,58.93,713 

1905-0 



217,593 

! 2.64.53.774 

1900-7 


— 

205,473 

2,89.7.5.5ol 

(=£1.931.703) 
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I have not dealt -with the button-lac nor with the unmanufactured 
forms of lac, since the exports of these are comparatively unimport- 
ant. The figures as they stand exhibit strikingly the way in which 
the traffic in the resin-lac has compensated for the loss of the trade 
in lac-dye. 

Production and Local Traffic. — In the return of railborne traffic, lac Produc- 
is not treated under its separate headings, viz. of stick, seed, shell-lac, etc., tion. 
but collectively. In 1906-7 the total cjuantity shown as exchanged came 
to 446,574: cwt. Of that amount. Bengal is exhibited as having exported 
172,614 cwt., chiefly as follows : — 122, 155 cwt. to Calcutta, and 50,076 cwt. 
to the United Provinces. On the other hand, the United Provinces ex- 
ported 134,356 cwt., almost entirelv to Calcutta. Next come the Central 
Proxflnces with an export of 45.430 cwt., chiefly to the United Provinces. 

Lastly, Assam exported 35,159 cwt. entirely to Calcutta. It has already 

been shown that the lac factories of India are almost confined to Mirzapore jiir?ipore an i 

in the United Provinces and to Calcutta in Bengal. This accounts for the Caicatta. 

traffic being toward these centres. But all over India small quantities 

are worked, so that the statistics of lac factories by no means convey a 

full conception of the Indian production and consumption. For example, 

the Indian dyers, when they use lac-dye, prefer to obtain it direct from 

the stick-lac, so that they are continually producing a certain amount of 

seed-lac, which they dispose of to the local ilealers and lac manufacturers. 

It is. however, probably correct that the railborne traffic gives us the only 
satisfactory indication obtainable of the chief items of production. A total 
supply of 446.674 cwt. of stick-lac should be more than sufficient to furnish 
the raw material for the export of 2M5.473 cut. of shell-lac. The pro- Sh.ir.' of 
duction of the registered lac-factories is commonly believed to represent 
two-thirds of the actual production, so that one-third (or thereabouts) of 
the annual supply escapes all trade registration. 

Receiving Countries. — .Another leature of impoitance mav be here Heoeiving 
stated, namely the direct dealings of India with Europe and America Countries, 
instead of through the L’nited Kingdom. The following classification of 
the returns for the past twenty-one years will e.xemplify this feature : — 

Analysis of the Exports of Shell-lac from India. 



ISS.VCi. 

IMlO-l. 

lMi3-(i. 


11*0.7- 0. 

11*06-7. 

To: — 

Cwt. 

t'wt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

United Kingdom 

72. 403 

30.31*1 

70.7113 

r>5di80 

.71,OU9 

43.837 

United St.ites 

24.7117 

41.1.04 

40.273 


HU. .5.70 

109,047 

Continent of Europe . . 

13.4S3 

12,103 

37,323 ■ 

(>5d»45 

51,89s 

_48,920 

Total (includes above 







and ail otiiers) 

112.110 

112,4!t3 

102,680 

103.318 

217,593 

20.7,473 

It will thus be seen that, w 

Idle the exports from India have 

.steadily 


expanded, the share drawn by the Lbiited Kingdom has not maintained b-im-mds. 
its supremacy. America has become by far the most important single 
consuming country for lac, and what is still more remarkable, all the 
finer grade lacs go to the States and are purchased direct from the 
factories and not through Indian or British merchants. The traffic 
is, in fact, controlled by the United States dealing with the manu- 
facturers direct. The pos.sibilities of expansion are also extremelv Fr.turp 
problematic. Exp^n,ions. 
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The following statement classifies the foreign exports from India during 
the past three years : — 


1904-5. 1905-6. 1906-7. 

C'wt. Rs. Cwt. ' Cwt. Rs. 

Sliell-Iae ..193.305 2,58,93,713 217,.'>93 2.64.53.774 205,473 ' 2, 89,75, 551 
Button-lac .. 34.276' 38,70,479; 41,851 44.41.287 37,117 44,45,914 

Total .. 227,581 2,97,64, 192 ' 2.59,444 3,08,9.5,061 242,590 ' 3,34,21,465 
Stick-and ' 

Seed-lac 11,152 9,41,104 ■ 11,004 7.79.613 15,188 12,86,242 

Grand Total 

of Foreign ' I ' 

Exports .. 238,733 3,07.0.5,296 270.448 3.16.74.674 257,778 3,47,07.707 

It will thus be seen that during the years 1903-6 the exports of shell-lae 
have increased by 12'56 per cent, in quantity and by 21‘6,3 per cent, in 
value, while button-lac has correspondingly expanded by 22T per cent, 
in quantity and l-t'75 per cent, in value. On the other hand, the traffic in 
the raw material has, if anything, declined. Everything points to a con- 
Eiectric tinned expansion of the traffic in connection with the necessities of electric 

Appuanoes. appliances. 


D.E.P., 
vi., pt. iii., 
404 - 9 . 
Tamarind. 


Qualities. 

Seasons. 

Action of tne 
Leaves. 


riaiitirig. 




Gum. 

I'je. 

Oil. 


TAMARINDUS INDICA, Lhnt. ; FI Br.Ind.M, 273; Gamble, 
Man. Ind. Timbs,. 19u2, 278-9 ; Praia, Beng. Plants, 1903, i.. 444 ; Brandis, 
Ind. Trees, 1906, 252-3 : Hooper, Agri. Ledfj., 1907. Xo. 2 ; Leguminos.i:. 
The Taniariud Tree, amli, tintiri. tintuL koja, pidi. cJiinta, jojo, chinch, neddi, 
shenta, sitta, karangi, hunase, mngyi. etc. A large evergreen tree, culti- 
vated in. India and Burma as far north as the Jhelum, in the Central 
Provinces, Central India, and many parts of Southern India ; it is also 
found self-sown in waste and forest lands. Is said to be indigenous in 
Africa. According to Dutt, it was known to the Arabs as Tamare-Hindi, 
from which is derived Tamarind. 

Firminger {3Ian, Gard. Ind. (ed. Cameron). 2o4-.>) speaks of three sorts — (1) 
the sour-fruited, (2) the sweetish fruited, and (3) the red-fruited. The last- 
named has the pulp of a rose-red colour and is cunsidered the bevSt, being the 
kind alway.s employed, when obtainable, for preserving. It flowers in April and 
May, and yields its fruit in the cold season. The Natives have an aversion to 
-leeping under it.s shade because of the supposed acid exhalation from the lea\y». 
On thi.s subject, Oamble uxites me ; " I can testify that the leaves of the tamarind 
corrode the cloth of tents pitched under their shade. This happens in wet 
weather. The leaves tall on tlie tents, and in a day or two the cloth is decom- 
posed in holes.'’ Kesardinti cnltiwitiun, Wtio-rlrow t?ays : '* This tree delights in 
a deep alluvial soil, and m such a position forms one of the most handsome 
landscape trees in thi.s « ountry : but it will alsi) grow on decayed trap soils where 
few trees will thrive without free watering. For planting get a hole at least 
3 feet deep ami 3 feet wide prepared, fill tt* b inches above the surface witii 
good soil mixed with some old manure. Let tiie surface be raised at the skier*. 
>*0 as to prevent water running off, and sow a tew seeds at the beginning of the 
rains, then protect them with some thorny branches, which should be afterward-^ 
removed, the surface stirred, and tlie thorny 1 ranches replaced once m three 
months.” 

Properties and Uses. — It yields a dirty Gc'M of nr* value, and according to Prebble, 
old trees arc .sometimes seen to have a liquiil exudation con-sist ingot calcium oxalate 
{Pharmaco4j. lyid., i,, .533 ; Kanny Lall Dey, Indvj. Ind., ISDti. 310). 

infusion of the leaves is believed to yield a re<l Dve and to impart a yellow shade 
to cloth previouf-ly dyed with indigo (Atkinson), Leave.s, ffovver.s and fruits are 
also employed as auxiliaries in dyeing, especially with safflower. An Oil ot an 
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aniVjer rolour is prepared from the seeds bv expression. Trom a very remote 
period tlie tree has been valued in Sanskrit Medicine as an antiscorbutic in place 
of limejuice, and accordingly the fruit is officinal in modern Pliarmacopoeias. 
The fruit is a large swollen pod, 4 to 6 inches long, filled with an acid pulp. 
It matures in February and is largely used as Food, lieing a favourite ingredient 
in curries and chutnies, and for pickling fish (see Fish, p. j 47). It is also em- 
ployed in making a cooling drink or sherbet. According to Lakshman Dhargal 
Ker {Therap. of Indig. Veg. Druga^ Bombay^ lb, Hb. 88), the sherbet is a 

useful laxative for children. Marco Polo (ed. Yule, ii., 328) mentions tamanndi 
and seawater being used as stn emetic preparation. 

According to a recent writer {Philippine Bureau of Agri., Press Bull.., 
No. 6 : Trop. Agrist.j Nov. 1905, xxv., 687-8), '* In British India the average 
annual yield from an adult tree is 350 poundvS of pods, and this shrinks to about 
200 pounds of the prepared fruit pulp.'’ The same writer states that a new 
market has recently sprung up for the tamarind in Genoa, where the pulp is em- 
ployed in the manufacture of syrups and sweetmeats. The East Indian tamarinds, 
he says, are packed in salt, but the best market now seems to be for the unsalted 
article, of the preser\’ation of which in Jamaica lie gives the following account : — 
‘‘ After gathering, the ripe pods are first stripped of their outer shells and the 
pulpy contents are laid down in the bottom of wooden casks or barrels, and there 
sprinkled over with a layer of cheap, low-grade sugar. Then follow alternate 
layers of fruit and sugar, until the receptacle is filled to within 8 to 10 centi- 
metres. The whole is now covered with boiling-hot sugar, headed up, and is 
then ready for export. So packed, tamarinds may be preserved for years 
without deterioration.” He also adds, “The current price of salted tamarind 
in the Bombay market is at this time only about .$30 per long ton of Madras 
fruit and S40 for Calcutta fruit, while the prevailing average price for the 
sweetened Jamaica fruit in the Genoa market for nearly a year pa^t has been 
about 40 liras per 100 kilos (220 pounds) or, in our values, about S80 gold per 
long ton.** 

The seeds, bailed or fried after removal of the outer skin, are also eaten by 
Native?, especially in times of .scarcity, while the seedlings, leaves and even 
flowers, are utilivsed as food in variou.? preparations. Cameron mentions a cement 
or paste as made from the seeds which is used in dres.sing country-made blankets. 
The Wood is reizarded as very durable, and is highly prized, tlioiich difficult to 
work. It is used chiefly for wheels, mallets, planes, fiumiture. rioe-ponnders. oil 
and sugar mills, and is excellent for turner}-. It is also valued for fuel when 
great heat is necessary. [Cf. Baber, Memoirs. 1510 (Leyden and Erskme, transh), 
1826, 34i ; Mesua, Opera (ed. Marinus), 15(>2. 52 ; Garcia de Orta, 15(33, CoU., 
liii, : also in Bali. Proc. Roy. Ir. Acad., ser. 3, 1880-91. 6Tb ; Acosta. Tract. Dc 
las Drogas, 1578, 66 ; Prosper Alpinus, Dc PI. .Egypti, 1502, 15 ; Ligon, 
Barbados, 1657, 60; Hist. iSat. et Med. Ind. Or., in Pi?“, Ind. Itri. re .Sat. 

€t Med.. 1058, 94 : 5Iandelslo, Travf>ls Ind., 1662, in Olcari'w. Hi-i-t. Muscovy, etc., 
140 : Fryer, Iseir Acc. E. Ind. and Pers,. 1675 (ed. 1608). 178 ; Lalnit. Souv. T oy. 
aux le-hs de L' Amerigue, 1724, ii., l02: Milburn, Or. (Somm., 1813, ii.. 2((); Heyne, 
Tract.-^ on Ind.. 1814. IS ; Panhts .Egmeta (Adaiiw. tran.-I. amt Comment.), iii., 
430-40; Cameron, Eor. Trees of Mysore and ('o^rg, 1804. lOO-lO ; Mhite and 
Humphrey. Pharmacop., 1004, 401-2 ; Basu, Agri. Lohardaga. 1800, pt. i., 131-2 ; 
Banerjei, Agri. Cuttack. 1803. 108; Duncan, Dyrs and Dyeing in Assam. 

1806. .-)1 ; Dutt, Mat. Med. Hind.. lOmb 157-8: P<»nder and Hooper, 3/a^. J/eJ- 
Ind.. lOOl, t)4 ; Woodrow. Card, in Ind., 1003, 280; Ghosh, Treat. Mat. Med., 
1904. 619.] 
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TARAKTOGENOS KURZIl, Kiiitf. in Journ. As. Soc. Betnj., U.E.P., 
1890, lix., pt. 2, 121-4 : Gamble. Man. Ind. Tinth^.. 42 ; Prain. Beng. Plants. 

1903, i.. 231-2 ; Hooper. Agri. Ledg.. 1905. No. 5 : also Piepf. Labor. Ind. 

Mus.. 1905-6, 29-30 ; Bixixe-i. The Chaulmugra Oil. chaubnwjra. kalaip 
bui (the tree), kalaicthee (the seeds), toiing pang, etc. A large tree. 40 to 50 
feet high, of the forests of Sylhet, Chittagong and Burma. The seeds 
yield the true chaulmugra oil, long supposed to be the product of tinno- 
randia mlorata. 

Tl.e ideiitifii-atiun of the true source of the chaulmugra seed originated with a 
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Confu-ion in the French pharmacist, <1. Deeprez. In 1899 he discovered that the seeds received 
in Europe did not belong to HynoeaHiia odoratn and the fact was communicated 
to Lieut. -Col. D. Prain, who had found about the same time that the seeds sold 
in the Calcutta bazars were not those of a 6fy»ioc«rrf<<f, and subsequently that 
the tree ■which yields the ckaulmugra seed was Ta^aktogenoM JKurzii, a plant 
described by Sir George King in 1890. The two seeds can be easily distinguished. 
fwynoc4traia is about one-half shorter than that of TnraktogunoH. The shell of 
€iynocaraia js thicker and harder, marked on one side by a few radiating ridg^ 
or furrows, and the kernel is pale yellow. The shell of Taraktogenos is plain and 
the kernel dark-coloured. 

' ’ll* Chaulmugra Oil has long been known and used in India as a remedy for 

cutaneous diseases, tind has become a drug of some importance in European 
practice (p. 204). A full account of the history and composition of the oil is given 
<,hiitagoiig. by Hooper. The seeds are brought to Calcutta, chiefly from Chittagong, and are of 
two kinds — (1) mature seeds with brown kernels, rich in oil ; (2) immature seeds 
with black kernels, poorer in oil. The seeds arrive in the market at the end of 
'^on. the rainy season in November and December. At present the price of the seed is 

stated to be Rs. 3 to Rs. 4 per maimd at Chittagong and Sylhet, and the Calcutta 
price Rs. 6-9 per maund. To extract the oil the kernels are separated from the 
shells and dried in the sun. They are then pounded with a pestle and mortar, and 
Expre^^ion cf the broken kernels put into can\’as bags and the oil expressed with the aid of fire 
in a castor-oil mill. The oil is of two kinds — (1) clear, bright, straw-coloiu’ed ; 
(2) muddy and precipitating a sediment of earthy colour. One maund of oil 
is obtained from 4 to 5 maiinds of seed. The price of the oil is Rs. 60 per 
maund. [Cf. Mason, Burma and Its People (ed. Theobald), 1883, ii., G46 ; 
(Gynocardia) Pharmacog. Ind., i., 142-6 ; Bories and Deeprez, Contrib. to Study 
of Gynocardee Chaulmoogra Oil, 1898 ; Holmes, Pharm. Soc. Mus. Bept., 1903. bl ; 
Power and Gornall, Constii. of Chaulmoogra S'eeds, Wellcoyne Chem. Bes. Lab,, 
1904, No. 45 : Constit. of Ckaulmoogric Acid, No. 46 ; White and Humphrey, 
Pharrnacop,, 1904, 5o5-6.] 


D.E,P.. 
vi., pt. iv., 
1 - 14 . 
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TECTONA GRANDIS, Unto : FI Br, Ind., iv., 570: Stat. Atlas 
Ind., 1895. 29-31 and map: Gamble, Man. Ind. Timhs., 1902, 526-34; 
Praia, Bemj. Plants, ii., 828: Cooke, FI. Pres. Bomb., 1905, ii., 424; 
Brandis, Ind. Trees, 1906, 505-6: Verbenwce.?:. The Teak Tree, sdgnn, 
saPhu. chingjagii, sag. s'lgican. hhaJca. tela, lokeru. sdgivdn, tegii, tekku. pedda 
teku, tyagada mara, jddi, hjun, etc. A large deciduous tree, iucligenous in 
both peninsulas of India. The wood is that chiefly exported from India, 
more particularly Burma, and is the most important building timber of 
the country. 

Gamble discusses the teak areas under two divisions, the western or Iii'.han 
and the eastern or Bmmese. '* The Indian region has for its northern limit the 
rivers Nerbudda and Mahanadi, but here and there it may occasionally lie found 
north of this line, as in Jhansi and Banda, while south of it, it scarcely occurs m 
Orissa or the Circars. It is found in deciduous forest, but is not gregarious : aad 
the localities where the most important forests are foimd are (1) Chanda district, 
Central Provinces ; (2) North Kanara ; (3) Wynaad, especially the tracts known 
as Benne and 5luduina!ai ; (4) the Anarnalai hills; (5) Travancore. There are 


also considerable extents of teak forest in other parts of the Central Provinces ; m 
Berar and Bombay ; on both sides of the Godavari in Bhadrachalam, Rumpa 
and Yemagudem ; in the Nallamalai hills of Kumool and Cuddapah ; in South 
Arcot and in Mysore. But teak may be found sporadically in places in forests 
throughout the Indian region, and even in such very dry apparently barren rocky 
hills as those of Western Karnul and Bellary, patches of stunted more or less 
gregarious teak are not uncommon. In the Burmese region, teak is chiefly foimu 
in what are called by Kurz the * upper mixed forests,’ which occupy the pcyailel 
ranges of (1) the Arrakan Yoina, eastern slope; (2) the Pegu Yoma ; and (3) the 
Martaban hills and the hills which continue these ranges northwards. The 
northern limit, according to J. W. Oliver, is about Myitkyina and Kamair.g. m 
lat. 25" 30^ though there it is mostly of stunted growth. Teak has been largely 
planted about stations all over India, even so far north as Saharanpur. Dehra 
Dun and Lahore, in a\'enues and gardens : and forest plantations have been luacie 
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in many provinces, tlie chief of which is that at Xilambur in Malabar, commenced 
by Mr. Conolly, wiio was Collector in 1844. In Bengal it has been grown about 
Kaptai in Chittagong and Bamunpokri in the Darjeeling Terai ; and in the 
Assam Valley there is a plantation as far up as Makum near Dibrugarh.” 

Cultivation and Management. — The above paragraph gives a general 
idea of the distribution of teak throughout India and Burma. For further 
details regarding the distribution and general management of teak planta- 
tions the reader might consult the Dictionary (l.c. 5-10), where particulars 
will be found of climate, soil, cultivation, seed, nurseries, growth, felling 
and diseases. The voluminous Forest Administration Reports and Working 
Plans issued by the Imperial aud Provincial Departments of India and 
Burma, as also the pages of the Indian Forester, are full of much important 
and practical information. [Cf. Brandis, Teak Forests of Pegu, 1856.] But 
the following are a few of the more important facts relative to the growth 
of the tree. It is said to thrive best with a mean average temperature of 
between 72° and 81°. Regarding the large plantation at Nilambiir in -Viiuk^ur. 
Malabar, Percy Lushington (Rept. and Working Scheme of Nilambur Teak 
Plantat., 1898, 41) states that ‘‘ the distinguishing characteristic of the 
Nilambiir climate is its damp heat so favourable to rapid growth. The 
temperature in the shade ranges from 75° to 95°. The av'erage rainfall for 
the past ten years is 94'5 inches.” He then e.vplains that the soil of the »oiu. 
plantation is very varied, alluidum overhung gneiss rock or laterite derived 
from the hills. Gamble states that teak thrives best on sandstones and 
metamorpliic rocks, but may also be found on trap, laterite and even 
limestone. At the Nilambur plantation it has been recorded that the teak- 
growing on alluvial soils was of first class ; that on laterite second class. 

Damp alluvial soils are, however, unfavourable, and there must be good o.ioi Driinise. 
drainage if straight timber is to be obtained. The tree also requires full 
light for its head and free circulation of air. It seeds freely even when 
young, and the seed germinates well if it gets sufficient warmth and 
moisture. According to Gamble, “ germination is best if the seeds are oerminaUja. 
simply mixed -with sand and dead leaves after being thoroughly soaked.” 

J. \X. Oliver says that in Burmese taungyas the practice is to spread the 
seed in a corner of the area chosen for the plantation, and then pick out and 
transplant to their proper places those which germinate. Gamble then con- Tr-iai^Uati^,-. 
tinues, “ as teak has an enormous tap-root, which resents being cut, the 
seedlings cannot be kept long in nursery, but must be planted out when 
quite small, and succeed best when planted out straight into the forest 
after germination,” as has been mentioned above ; ‘‘ but when this is not 
feasible, basket or pot plants will give good results.” McIntosh {Ind. 

For., lik)5, xxxi., 129) observ-es that at Ndlarabiir the seed is collected in 
February and sown early in April, after having been soaked for forty-eight se .r.. 

hours in water. With copious waterings the seeds germinate in fifteen 
to twenty days. Regarding the management of natural teak forests, 

Oliver says that reproduction of teak is hardly satisfactory unless the 
forest is burnt, because, being usually niixed with bamboo, shade i.s too iortsci 

dense until the bamboo flowers, and then, unless the forest is burnt over, 
the bamboo seedlings choke such teak plants as may germinate. Gamble, 
summarising the Working Plans, says ; “ It has been ascertained by ex- 
perience that great improvement takes place if certain well-defined opera- 
tions are carried out, and these are usually prescribed. They are — (1) R;i:e=r. i., 
not to girdle isolated trees unless with the object of relieving existing ' 
seedlings ; (2) to leave sound trees, likely to improve, in localities w-hence 
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large timber can bD extracted ; (3) to fell and not girdle trees attacked by 
epiphytic FicK.'i: (4) to continue taungya plantations with energy, and 
to weed such plantations regularly ; (5) to sow or plant up areas of flowered 
bamboo ; (6) to pay much attention to creeper-cutting.” According to 
P. Lushington (l.c. 67-8), the method adopted in the Nilamhur plantation 
is “ a system of high forest with a clean felling of the final crop and artificial 
regeneration. The felling to be accompanied by thinnings with a \’iew to 
the improvement of the final crop. The felling to commence not earlier 
than the year in which the average girth at breast-height will be 6 feet 
6 inches. The measurements taken show that the centre girth will not be 
less than 4 feet 6 inches. On first-class soil the final crop should consist 
of not less than forty trees, and on second-class of not less than fifty per 
acre.” Lushington further states “ the age of exploitability has been 
found out to be 95 years on first-class, and 140 years on second-class soils.” 

The total yield per acre on first-class soils is 3,000 cubic feet per acre, 
and on second-class 2,000 cubic feet per acre. The annual yield, if spread 
over 50 years, will be 147.910 cubic feet of first-class and 73,780 cubic feet 
of second-class timber. According to the present market this will fetch 
not less than Es. 3 per cubic foot standing for first class, and Es. 2 per 
cubic foot for second class. The total revenue to be derived will, therefore, 
be Es. 4,43,730 and 1,47, -560 = Es. 5.91,290. or with the net profit derived 
from miscellaneous sources such as third-class bamboos, etc., may safely 
be fixed at 6 lakhs per annum.” 

Minor Produces. — soinewl^at liquid. 1)1. ick tar may He prepared by destruc- 
tive liistillatiun "f tlie \v..oil ; tin-, i-. u^ed fur medicinal purposes in South India 
and Burma. The t ai es i ield a live, of whit h little is known, and are employed as 
food for the tasar silkworm (f). loo.')). An oil is also extracted from the wood, 
used in Burma as a medicine .and as a substitute for lin.seed-oil in paintiiig. 

Wood. — Teak owes its value chiefly to its great durability, ascribed to 
the fact that it contains a large ejuantity of fluid resinous matter, which 
fills up the pores and resists the action of water. As manifesting its dura- 
bility, mention may be made of the fact that the great umbrella over the 
Htee in the Karli cave is still in e.xistence, though it is most probably at 
least two thousand years old. Gamble observes that the weight may he 
taken at approximately 45 lb. per cubic foot and the value of P (the co- 
efficient of transverse strength) at 600. When quite fresh teak hardly floats, 
hut when seasoned it floats easily. The oil in the wood prevents its getting 
waterlogged, and seems also to safeguard it against weevil and other 
timber-horing insects. It is specially valued because it does not rust 
the iron with which worked up. It is exported chiefly for shipbuilding, 
especially for the decks of vessels, for the construction of railway carriages, 
and for the best class of house-carpentrv, being admirably suited for stair- 
cases, balustrades, door and window frames and furniture. In India it is 
used for all purposes of house- and ship-building, for bridges, railway- 
sleepers, furniture, shingles, etc. It is used for carving, the Burmese 
carved teak- wood being especially noted ; in Burma itself carved “ kyaungs, ’ 
or monasteries, are prominent in almost every village of any import- 
ance (Gamble, Lc. 532). The ease with which teak-wood lends itself to 
carving has, in fact, originated special art conceptions ; these may be 
learned bv perusal of the observations on this subject recorded in Indian 
Art at Delhi in 1903 (100, 124, 129, 135-40). 

Trade. — Grave apprehensions have on more than one occasion been 
e.xpressed that the diminished supply and high prices of late years favour 
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the substitution of other woods to the permanent injurjr of the teak-wood 
trade (Hauxwell, in Ind. For., 1905, xxxi., 618-35). No statistics are 
available of the Indian internal trade bv rail and river, but the trans- 
actions by coast show that a large demand exists in India for teak-wood. 
This demand in former years was almost entirely supplied by Burma, but 
in recent years, as will be seen, one of the chief features of the present-dav 
Indian trade in teak has been the gradual displacement of the Burmese 
timber, especially in the Bombay market, by wood imported from Siam 
and Java. Turning to the coasting trade, we find that for the five years 
1900-1 to 1905-6, the registered imports averaged annually 116,639 cubic- 
tons, valued at Es. 93, 38, -559, and the registered exports 134,142 cubic tons, 
valued at Es. 86,70,414. In the last year, 1905-6, the exports were 131,458 
cubic tons, valued at Es. 88,25,140. Of this Burma exported 85,749 cubi-; 
tons (to Bengal, 47,578 ; to Madras, 24,253 ; to Bombav, 11,870) ; Bombav 
44,084 cubic tons (to British jiorts within the province, 26.410 ; to Kathia- 
war, 9,599) ; Madras, 1.469 cubic tons (to Kathiawar, 6-54 : to Bombav, 
265 ; to British ports -within the proOnce, 195) ; Bengal. 153 cubic tons (to 
British ports within the pro\'ince, 113; to Madras, 39). Perhaps it may be 
said that an important feature of the Indian traffic in teak-wood is the 
imports brought across the land frontier. In 1899-1900 these were 
73,912 tons, valued at Es. 44.16,143, which came from Karen-ni (43,434 
tons) and Zimme (19,067 tons). Five years later the imports were valued 
at Es. 54.34,063 — imported bv the Salween. [C/. Dipl, and Corns. Repts.. 
1902,6-11; 1903,4-5.] 

With regard to the foreign trade, as already pointed out, the chief 
feature has been the rapid rise, within recent vears. of a large import trade 
in teak from Siam, Java and the Straits. The figures of Import.s for the 
years 1901-2 to 1906-7 have been — 1901-2, 17,842 cubic tons, valued 
at Es. 13,03.968 ; 1902-3, 32.081 cubic tons, valued at Es. 24,96,317 ; 
1903-4, 34,588 cubic tons, valued at Es. 30,55,695 ; 1904-5, 46,915 cubic 
tons, valued at Es. 42,46,190 ; 1905-6, 71,676 cubic tons, valued at 
Es. 62,17,331 ; and 1906-7, 61,696 cubic tons, valued at Es. 60,71,557. 
-Almost the whole quantity comes from Siam, whose exports to India during 
the years in question increased from 17.572 cubic tons in 1901-2 to 61,657 
cubic tons in 1905-6, and in value from 12 to 53 lakhs of rupees. Three- 
fourths of these imports go to Bombay and the remainder chiefly to 
Bengal. Turning, by way of comparison, to the latest figures of the 
coasting trade, we learn that in 1905-6 Burma consigned to Bombay 
11,870 cubic tons, while the supply of foreign teak, almost entirely Siamese, 
in that year amounted to 53,253 cubic tons. Noel-Paton points out 
{Rev. Trade Ind., 1905-6, 44) that “practically the whole of the teak 
trade in the north of Siam is controlled by British Companies.” {Cf. Siam 
Trade, Ind. For., 1905, xxxi., 464-71.] 

The Exports from India during a similar period have been — 1901-2, 
60,671 cubic tons, valued at Es. 71,-53,855 ; 1902-3. 57,500 cubic tons, 
valued at Es. 68,67,879 : 1903-4, 73,913 cubic tons, valued at Es. 
91,45,605; 1904-5, 46,912 cubic tons, valued at Es. 60.05, .383 ; 190-5-6, 
52,768 cubic tons, valued at Es. 70,41,660; and in 1906-7, 44,202 cubic 
tons, valued at Es. 61,48.291. Four-fifths of the total go from Burma, 
amounting to 41,469 cubic tons in 1906-7. the surplus from Madras, 
Bombay and Bengal. The great bulk of the exports is consigned to 
the United Kingdom, which in the last year took 30,318 cubic tons, 
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while the other 'thief markets are ordinarily Germany, Ceylon and 
Austraha. 

Price. Commenting on the price of teak, Noel-Paton states ; “ A great ex- 

pansion in shipbuilding and in some other branches of construction in the 
United Kingdom, Germany, and the United States, has synchronised with 
a contraction in the available supplies of teak, and has induced a rise of 
price — in some eases prohibitive. The average price in 190-U5 at Calcutta 
was Rs. Ill to Rs. 116 per ton of 50 cubic feet. In 1905-6 it was Rs. 120 
lucrease to Rs. 125. Exports of teak have increased in quantity by 12'5 per cent. 

to 53,000 cubic tons, and in value by 17'25 per cent, to Rs. 70'4 lakhs. 
But the difference between these two percentage rates of increase does not 
gauge the enhancement in average value of a uniform quality of timber, 
for it is understood that a good deal of inferior wood has gone forward in 
the twelve months under report. Exports from Burma to India proper 
decreased by a further 5'9 per cent, and reached a value of only 

Rs. 71,30,683, while imports into India from Siam and Java increased 

by some 34‘7 per cent, to a total of Rs. 57 lakhs.” 

[Cf. Vertomannus, Travels, 1503, in Hakl. Voy., iv., 595 ; Fryer, New Ace. 
E. Ind. and Pers., 1675, 178 ; ililburn. Or. Comm., 1813, i., 328 ; Mason, Burma 

and Its People (ed. Theobald), 1883, ii., 689-91 ; Pharmacog. Ind., in., 61-0; 

Cameron, For. Trees of Mysore and Coorg. 1894, 215-9 : Brandis, in Journ. Soc. 
Arts, 1896-7, xlv., 129-34 ; Agri. Ledg., 1897, No. 14 ; Xicholson, Man. of Coim- 
batore, 1898, ii., 213-8; Scott, Gaz. of Upper Burma and Shan States, 1900, ii.. 
pt. i., 307-14 ; 1901, pt. ii,, 22-3, 54-5, etc. ; Max and Bertha Ferrars, Burma, 
1900, 111-4, 110-20 ; Ribbentrop, Forestry in Ind., 1900, 59-75, 189-96 ; Xisbet, 
Burma under Brit. Pule and Before. 1901, i., 369 ; Webber. For. of Upper Ind., 
1902, 283-5 ; Wiesner. Die Roh.st. des Pfianzenr.. 1903, ii.. 1003-5; For. Admin. 
Repts., Burma. Bombay, etc. ; For. Wording Plans, Burma, Bombay, etc. ; Ind. 
For. (numerous articles).] 
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TERMINALIA, Linn. : FI Br. Ind., ii., 443-9 ; C4amble, Man. Ind. 
Timhs., 337-45 ; Prain, Beng. Plants, 1903, i., 481 ; Cooke, FI. Pres. Bomh., 
1903, i., 477-81 ; Duthie, FI. Upper Gang. Plain, 1903, i., 335-7 ; Brandis, 
Ind. Trees, 1906, 307-12 ; Combretace.^:. A genus containing many 
species distributed over the tropics of the world. There are some 16 
representatives in India, many being large trees, valued for their timber 
and as producers of the tanning fruits — Myrobalans. An interesting 
historic sketch of the knowledge of myrobalans will be found in Hobson- 
Jobson (ed. Crooke, 1903, 607-10). 

T. Aijuna, Bead. The arjan, kahu, gara-hatana, kanha, mangi. sdn-madat. 
viUai-manida. tandra^ tella-maddi^ toukkyan. etc. A large deeiduouB tree on 
banks of rivers and streams throughout Central and South India, extending 
as far north as Oudh. Beyond that, towards the north-west and in th^ 
Panjab, it is found only as a cultuateJ tree ; Burma ; low country of Ceylon 
(Gamble). 

It yields a clear transparent Gum met with in the bazars of Northern India ^ 
a drug. The astringent bark is sometimeiS used as a Dye and T.vn, and also m 
Native Medicixe. The Wood is apt to split in seasoning and is not easy to work, 
but is used for carts, agricultural implements, boats and for building. At the 
^lysore gold mines it is used for supports and is called ” White ^latti.” The ash 
from burning the wood contains a very high percentage of lime {Trop. Agri^t., 
1906, XXV.. 870-1). [Cf. Pharmacog. Ind., ii., 11-2; Cameron, For. Trees of 
Mysore and Coorg, 1894, 135—0 ; Duncan, Monog. Dyes and Dyeing in Assam. 
1806, 52; Dutt, Mat. Med. Hind.. 1900. 163-4; Hooper, in Agri. Ledg., l^Oi. 
No. 1, 38; Chandra, Monog. Tanning and \Vorking in Leather, Beng., 1904. < ; 
Trench, Monog. Tanning and Working in Leather. C. Prov., 1904, 7.j 

T. belerica, Roxt. Beleric MjTobalan, bhaird. scr/ond, Inpiing, hullui'h, 
hala, yella, tare, ta?ii, tandi, kattu, eht/'ai\ santi, tkitsein, etc. A large deciduous 
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tree, throughout the forests of India, Burma and Ceylon, btiovv 3,000 feet : absent 
from the dry countries of 9ind and Rajputana. 

This yields copiously a Gu:^t which is insoluble in water. The fruit is exported Gum. 
from India under the name belerie myrohalana, and is employed in India as an 
inferior dyeing and tanning material. It has various Medicinal qualities as- xm. 
cribed to it, and the oil expresvsed from tlie seeds is used by the Xatives. The 
kernels are eaten. If taken in excess, however, they are said to produce in- Food, 
toxication. The fruit itself is eaten when fresh by goats, sheep, cattle an<l 
monkeys. The Wood is of little value, but is employe<l for planking, packing- vvood 
cases, canoes, carts and plough shafts, and in the United Provinces for house- 
building. [C/. Milbum, Or. Comm.^ 1813, ii., 218 ; Pharmacog. In4., ii., 5-1 I ; 
iii., app., 154 ; Cameron, l.c. 133-4 ; Ind, For., 1900, xxvi., 2S0 ; Dutt, l.c. 102 -3 ; 

Hooper, in AgrL Ledg., l.c. 38.] 

T. Catappa, Unn. The Indian Almond, jangli-haddw , hindi-hcidnm, nat-vadoyyi, Indian 
vedam, tari, katappa, etc. A large deciduous tree of the beach forests of the Almond. 
Andaman Islands ; cultivated in most parts of India and Burma, especially near 
the coast. 

It yields a Gum and, as with most other species of the Tevm i naiia .t\\e bark and ( inm. 
leaves are astringent and contain tannin. The kernels yield a valuable Oil, \ery oii. 
similar to almond-oil in flavour, odour and specific gravity. A wTiter in the 
Indian, Agriculturist (April 1906) estimates the yield at 10 lb. of dry kernels per tree, 
and the oil by cold expression at 50 per cent, of the weight of kernels. This practi- 
cally corresponds with the particulars given in the Dictionary as the experience uf 
Mr. A. T. Smith of Jessore. Both kernels and oil are used medicinally, a.s are ire<lici’ie. 
also the bark and young leaves. The kernels are largely eaten as dessert, and tlie 
oil-cake is considered a good Food for pigs. The tree is one of those on which the 
tcwar silkworm is fed. \Cf. Cameron, /.r. 132-3; Hooper, l.c. 38-9; Woodrow, 

Gard. in Ind., 1903, 313 ; Firminger, Man. Gard. Ind., 1004, 241, 574 ; Cunning- 
ham, Plagues and Pleasures of Life in Bengal, 1907, 284, 302.] 

T. tomentosa, W. & a. li'hesa)ovsag,$€in.f(sanova8ain,pidsdl,hatana,atnal\ SajorAsan. 
nmariy jhan, taksor, sahdjti, maru, karkaga, sadri, ain, maddi (or niatti), muradn, 
toukkyan, etc. A large deciduous tree, according to Gamble " perhaps the most 
widely distributed of all the important Indian trees." 

It yields a copious transparent Gum, which exudes in large globular tears, ^-aid Gum. 
to be used as an incense and cosmetic, and to be eaten by the Santals. The bark 
is used occasionally as a Dye stuff and is medicin.\l. Its chief use, however, Dve. 
is as a Tan, a property investigated recently at the Imperial Institute, the report i.m. 
of which was submitted by Dimstan to the Undcr-Secretary of .State for Inrli.i 
on Oct. 7, 1904, and though apparently not published it may be here remarked 
that the result of the analyses conducted .sh(>we<l that the bark of this plnnt 
contained a fair quantity of tannin, and the ratio of this to the total extraoti' e tixtrict. 
matter present indicated that it should be possible to prepare fro-u it an extr^ r 
rich in tannin. In summing up, Dunstan states that the ^osuit^ indicate that it 
would be quite possible to prepare from tlie hark cxtraits which would furnish 
leathers of good texture and colour. The fruit is also used m t.nming, but is very 
inferior to either the chebulic or belenc inyu^balans. The Wood is largely Wnod 
employed for house-building, carts, rice-pounders, sliip- and bruit-building. and is 
is an excellent fuel. At the Mysore gold-mines tliis is called Black Matti." Lae r . .mJ 
occasionally collected from its branches, and in some districts, such as Singhbhuni 
in Chota Nagpur, the tasar silkworm is fed on the leaves. [Of. Cameron, l.r, 

136-8 ; Hooper, l.c. 41-2 ; Leete, in Ind. For., 1900, xxvi., 239 : Eardlev- 
Wilmot, in Ind. For., l.c. 377-8 ; For. Admin. Pepis.] 

T. Chebula, Retz. The Chebulic or Black Myrohalan, hand or hdr, Chebulic. 
hilikha, silim, karedka, halra, rola, mahoka, kadakai, karaka, hirada. alah'. 

'panga, etc. A very variable deciduous tree, found throughout India aiui 
Burma. The jPfora 0/ enumerates six varieties. “ lu high- 
level rocky and dry places on the outer Himalaya, the hills of the Deccan 
and South India, it is only quite a small tree, but in valleys and forests of 
big trees it also grows big and gives a hard, dark-coloured timber 
(Gamble). 

History. — The tree yields a Gum, said to be largely collected in Berar and ■ h™. 
mixed with various other gums {Arnt'in firtthirr,. A nof/eissi,.s lafifoH,,. 
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I^Sdssiu lotif/ifotia,''etc.). The mixed gums are taken to the local markets 
by the Gonds, who collect them, and are sold for medicinal purposes or to 
dyers to mix with their colours. The chebulic myrobalan was highly 
extolled by the ancient Hindus as a powerful alterative and tonic. Indian 
writers describe seven varieties, which, however, are mostly the same fruit 
in diSerent stages of maturity. The classic citrine myrobalan, of which 
Rhases, Serapion, A\'icenna, Mesua, etc., all speak favourably, was at 
oue time much in demand in Europe. Even so late as 1813, Milburn 
(l.c. 218) gives directions for selecting the drug, which, he adds, the Natives 
frequently candy. Fleming (As. Res., 1810, xi., 182) ascertained the zengi 
liar (black myrobalan) to be the unripe fruit of this species (Sprengel, Hist, 
rei. Herb., 1808, i., 262 ; Paulas .Egineta (Adams, Comment.), hi., 44:0-3). 
The Wood takes a good polish, is fairly durable and used for furniture, 
carts, agricultural implements and house-building. 

Dye and Tan. — The dried fruit of this species constitutes the 
“ Chebulic ” and “ Black ” myrobalan of commerce, one of the most 
valuable of Indian tanning materials. In India it is also used as a dye 
occasionally by itself, the rind of the fruit being powdered and steeped in 
water. With alum it is said to give a good permanent yellow. But the 
most extensive use to which harra is put as a dye is in the production of 
various shades of black, in combination with some salt of iron. The chief 
commercial value, however, of chebulic myrobalan is as a tanning material ; 
it forms the greater part of the ground myrobalans of commerce, though 
beleric myrobalans are occasionally mixed with it. The liquor prepared 
from harra is not only a powerful tan, but imparts a bright colour to the 
leather, and hence is highly esteemed for mixing with other tanning agents. 
ciiemioaiK-ature, The tannins in myrobalans appear to consist almost entirely of pyrogallol 
tannins, gallotannic acid being present ; consequently the material blooms 
well. It gives a greenish-yellow colour to the leather and a porous tannage, 
so that it is not used alone but may be advantageously employed with 
materials such as hemlock, which tdeld a dark colour ; it is much used with 
oak bark and valonia ” (Blount and Bloxam, Chem. for Engin. and Manuf., 
ii., 377). Considerable difierence exists in the proportion of tannin contained 
in the fruits. Specimens supplied from Madras, Bombay, Bengal and the 
United Protdnces furnished percentages of tannin ranging from 13 to 38. 
It has also been shown that the fruit exhibits two well-recognised forms. 
The best qualities are known in trade to be oval and pointed, and of 
a pale greenish-yellow colour in section, solid in structure. The less 
valuable qualities are round and spongx'. It has been ascertained that 
Kcaad and Oral, the oval form is simplv a less mature condition. Some interesting facts 
regarding the commercial value of various samples of myrobalans are given 
by a WTiter in Capital (Jan. 7, 1904). [C/. Ind. For., xxx., 188-91.] “ In 

English,” it is stated, “ there are five chief varieties of myrobalans, called 
after the districts in India from which they are obtained. These are 
Trade Xamre. (1) ‘ Bhimlies,’ from Bimlipatam in Madras; (2) ‘ Rajpores ’ ; (3) 

‘ Jubbelpores,’ from Jabbalpur in the Central Provinces ; (4) ‘ Vingorlas ’ 
from the Bombay forests ; and (5) ‘ Madras Coast.’ The price and 
quality of these nuts vary exceedingly, whilst the opinion as to their 
actual value in the tanning trade is widely conflicting. Some tamiers 
maintain that J ubbelpore m^Tobalans, or J’s, as they are technically called, 
are worth more than Bhimhes or B’s ; while others are equally strong in 
their preference for B’s in comparison with J’s. Some tanners prefer the 
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liaht-areen coloured nuts, which are higher priced thin the others, while ''oiour. 
some like the dark or browner kind. One remarkable instance is recorded 
of a tanner who rejected a delivery as being darker in colour than the 
sample, and on arbitration secured an allowance of £1 per ton. It was 
afterwards found that the myrobalans were 3 jter cent, stronger in tannin 
than the original sample, which in the opinion of the arbitrators was worth 
£1 a ton more than the delivered bulk. Some tanners buy myrobalans for 
their strength and cheapness, when compared tvith the price of oak bark 
and valonia, others use them on account of their brightening colour, while 
others use them because of the light-coloured bloom they deposit on 
leather.” 

In the Journal of the Societi/ of Chemical Industr/j (1903. x.xii.. 1181-4, T.inui;.j Vai^as. 
1-338) will be found an interesting paper by Dr. J. Gordon Parker and Mr. 

F. A. Blockley on the relative tanning values of different species and growths 
of mvrobalans. The autlmrs discuss (1) the content of tannic acid in 
various samples, (2) extent of bloom, (3) acidity, and (4) i)rice of uiiit of 
tail in the samples examined. The tannic content was toiind to varv from 
27'3 per cent, in a sample of Jabbalpur, to 38'4 in a sample of Bhimley. 

With regard to bloom, it was found that Jabbalpur and Viugorla myrobalans 
were much superior to other sorts, both in the amount yielded and the 
readiness with which their solutions deposited the same, while with regard to 
acidity, the Bhimley variety developed most and the Jabbalpur lea'r. The 
value of the unit of tan per ton was found to be 4.j. 3|(f. in the most e.x- 
pensive variety (picked Bhimley), and '2s. ‘2hd. in the cheapest (Bhimley 2). 

Trade. —Internal. — The Report of Forest Administration issued an- Trade, 
iiually by the Inspector-General gives the e.xports from the forests under 
his control. The average for the five years ending 1902-3 came to 
1.022,540 cwt., and for 1903-4 they were 1,299.6(10 cwt., valued at Rs. 

42,10.288. or an increase of 4-v lakhs on the value of the preceding year. The 
internal transactions in myrobalans as registered by rail ami riverborne 
traffic amounted in 1905-6 to 1,080,094 cwt., and in 1906-7 to 869.427 cwt. 

The chief exporting centres are the Central Proviuce.s ari'l Berar, Bombay, E-tporUng 
Eajputana and Central India, Bengal and Madras : the chief importing 
towns are Bombay, Calcutta, the Madras ports, and the importing pro- 
xdnces the United Provinces, and Bengal. Similarly the exjioits by coast 
ill 190-5-6 amounted to 218.146 cwt., valued at Rs. 4,62.4.54. Practically 
the whole of this export trade goes from Bombay to British ports within 
the province. 

External . — The foreign trade is large and important. During the Foreign, 
peiiod 19<X)-7 the following quantities have been exjiorted ; — 19()0-1. 

945.648 cwt., valued at Rs. 31.68,173; 1901-2, 1.085,174 cwt.. valued at 
Rs. 35,63,652 ; 1902-3, 1,157,6-50 cwt., valued at Rs. 37,72.255 ; 196.3-4, 

1.229.609 cwt., valued at Rs. 42,10,288 ; 1964-5, l,187.-585 cwt., valued 

at Rs. 42,59,063 ; 1905-6, 1,206.398 cwt.. valued at Rs. 44.66.676 : and 

in 1906-7. 1,162,219 cwt., valued at Rs. 43.97.591. Analysing the figures 

of the last year, we find that of the total, Bombay exported i48,2i9 U Wt . , I rom Bosibay. 

Bengal 292,816 cwt., JIadras 121,123 cwt., while the chief markets, with 

the cpiantities received by each from India, were, in order of importance, 

the United Kingdom. 581,481 cwt.; Belgium. 2(:>(),729 cwt.: (dermany, Ty t; put.-d 

191,669 cwt. ; Austria-Hungary, 67,476 cwt. ; and France. 4th304 tnn. 

.Pegnlotti, La Prat, di Merc., 134.3, 377 ; Janiiensis. /.iVr mptonis. 1473, 

§S I'g, 103 ; Relaz. dt Lionardo Cd ’Maaaer, 1503, 27 ; Mesua (eJ. .31unnusi. 15i)2, 
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49; Garcia de Orta, 1563, Coll.y xxxvii. ; also in Ball, Proc. Roy. Ir. Acad.^ 
3rd ser., 1880-91, i.. 054 : Acosta, Tract. De las Drogas. 1578. 274 ; Clusius, Hist. 
Exot. PL. 1005, 104-6 : Vesling. Notes on Prosper Alpintis. De PL .Egypti., 1640, 
01-2 ; Tavernier. Travels, 1676 (ed. Ball), i., 72 ; Herbert. Travels, 1677. 330 ; 
Thevenot, Travels in Levant, Indostan. etc., 1687, pt. iii., 57 ; Breyne, Prod. Rar. 
PL, 1730, 18, t. IV. ; Forster, PL Esc., 1786, 52 ; Hunter. Res., 1705, iv., 41 ; 
Roxburgli. Trans. Soc. -4r^s, 1801, xix. ; 1805. xxiu.. 408-12 ; Buchanan- 

Hainilton. ^iat. Acc. Dinaj., 1833, 150-1 : Liotard. Memo, on Dyes and Tans, 
1881, 17-23; Watt, Select. Rec. Govt, of Ind.. 1888-0, i,. 53-8; Ind. For., 1800, 
XVI., 359-64 et seq. ; Pharmacog. Ind., li., 1-5 : in., app.. 153-4 ; The Bnirer 
Manuscript (Hoernle, transl.), 1893-7 (many references) ; Cameron, For. Trees 
or Mysore and Coorg, 1,34-5; Rev. Imp. For. Arlmin. In Ind. (shows exports of 
nivrobalans fixmi tlie forests) ; Monographs, Dyes and Dyeing ; Duncan, 

1^06, 53 : Banerjei. Bcng., 1806. 31 : Hadi, U. Prov., 1S0(>. 80 : Russell. C. Prov., 
1^06. 5, 11-2, 14, etc.; Fawcett, Bombay, iSOii. 13; Holder, Madras. 1806. 4; 
Hohson-Johyon {ed. Crooke), 1903, t»07-10 : Monographs, Tanning and \yor}:ing 
in Leather-. — Walton, V. Prov., 1003, 24; Chandra, Bengal, 6; Martin, Bonihay, 
1003. 7 : Dutt. Mat. Med. Hind., 160-2; Ponder and Hooper, Mat. Med. Ind., 
1001, 75 ; Hooper, m Agri. Ledg., l.c. 39 ; Ghosh,»7V/ah Med. and Therap., 1904, 
400-0.] 
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THEOBROMA CACAO, Linn. ; 'Ha.yne, Geicdchse. 1825, ix., 35; 
Bentlev and Trimeii. Me-l. PL, 1880, i., 38 ; Kohler. Med. Pflanzen. ii., 
157. tt. a and b ; Morris, Cacao. Plow to Grow and Iloiv to Cure It, 1882, 
1887 : Hart, A Treatise on Cult, and Curinj. etc.. 1892 ; Lecomte et 
C'halot, Le Cacuo>ier et sa Cult., 1897 ; Gambie, Man. Ind. Timbs., 93; 
Brandis. Ind. Trees. 79 ; Stercvli.^ck-t.. The Cacao (sometimes also 
written Cocoa) and Cliocolate. A small tree indigenous to Central and 
South America, now laraely cultivated iu many moi.st tropical countries. 
Cil or Butter. — liLTht-Nellouish opafpie, eohd oil. knuwn as ‘'Cacai^ Batter, 
e\'[ire'--='eil tTdrti the wanned seeds. This has the plea^unt odour of cliocolate, 
n.elts in the nioutb with a bland, aiireeable tar*te. has a ^pecltic gravity of O’Ohl, 
and fui-ds at 2t)' to 30' C. Recently a larue trade has been oriiamsed m the 
less expeiKsive nolid oil or butter prepared from Cccoanut Oil (see p. 35‘J-OOl, 
which has unfortunately also come to be sometimes described as Cocoa 
Butter.’’ 

Cacao Sibs and Chocolate . — The chief product of this plant ia the Cacao Beax5 
or XiBS — tiie specially prepared seeds — from winch Chocolate is mamifactured. 
The tree is raised from seed, is grown at distances of 15 to 20 feet apart, comes 
into full bearing in the fifth to seventh year, and fruits for a number of years 
subsequently. The flowers, wliich are very small, are formed on the naked 
stems and older branches ; the fruits become G to 9 inches long, and each contains 
40 or more large seeds — the beans or nibs of commerce. A tree will yield fruia 
1 to 10 lb. dry mbs in tlie year, according to climate, soil, and treatment to aaIiicH 
T].^? plant has Iseeii subjected. Tlie seeds are removed from the podvS. convened 
tlio itTuicnliniZ-h' aise, and subjectetl to a procosvS of '‘sweating” for thi'ce 
day*^. Thev are then examined, their positions changed, and repackecl fur a 
further ferinentatmn uf three days. Next comes the process of rubbing 'T 
washing to free tiiein from dirt and the ruptured seed-coats, lastly the drymg 
• ‘V “curing.” To accA>niplish the final treatment, they are subjected to the 
Min, tlie while being protected from rain or dew, and the term of exposure 
extended each succeeding <lay until they are quite dry ; but a too rapid drying 
IS regarded a.s injurn»u«. The nibs are now ready and are in consequence packed 
and dispatched. Jn the production of chocohite the nibs are usually roasted, 
Li’ound to a tine powder ami flavoured with sugar, vanilla, etc., etc. In estimating 
lor trade purposes the various confectionery, the proportion of chocolate they 
contain is stated, as also the amount of alcohol present, if any. A singular featur-'* 
of this brancli of tlie trade is the very large quantity procured from Belgu^ni 
(404,844 lb., valued at £36,818 in 1906), 

TRADE . — The tree has been repeatedly introduced into India (Ktw R^jL* 
] >73. 7 : 1881. 28), It is grown to some extent in Malabar, the Xilgiri hills, eti'.- 
i)!it not with the 'success attained in Ceylon; there seems, however, no g‘''d 
iiL.istai Avhy this should be so. The imports of '* Raw Cocoa ” ineiitioued in the 
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returns of Great Britain have ranged from 50 to 60 million founds during tiie ti\-e 
years ending 1906, and tliese quantities have been returned at approximately 
I J million pounds sterling in value. The trartic in Chocolate is much smaller in 
quantity, but of course relatively much more valuable, namely from 8i to lOV 
million poiuids in weight and close on one million pounds sterling in value. lu 
addition to these supplies of chocolate, there is the trartic in ccjiifecfionery to 
which reference has already been made. The trade in cncoa liutter is still .smaller, 
but, as already mentioned, some proportion of the published returns of that 
substance must denote cocoanut “Cocoa Butter” and not “Cacao Butter." 
Of the imports of Raw Xibs, the British West Indies (especially Trinidad and 
Granada) liead the list of supplying countries (17 million pound.'s on the iiveva.rt‘ 
of the five years named) ; then come Portugal with 14 million ( re-ex])ortmg. no 
doubt) ; Ceylon with 4l ; France with 4| ; Ecuador with 4 : Brazil witli .‘1 ; and 
lasth', the Britush We^t African (Lagos) supply Inis expanded from lb. 

in 1902 to 2,112,352 lb. in 1906. [C/. De Candolle, Or/;/. Cult. Plants. 313: 

Agri.~Hort. Soc. Ind. {Trans.), 1839, ni.. 39 : vi., 127 ; 1840. vii . 81 ; iPror.) 1843, 
ii., 208, 397, 443, 591 : {Jonrn.) 1845, iv., 140; {Proc.) 1854, viu., 48 , [Jonr/i.) 
1857, IX., 292; 1809, i., 83; {Corresp. and Select.) 1882, vi.. 71 ; (Proc.) 31 : [Jonrn.) 
1886, vii., 20 ; {Corresp. and Select.) 29-40. etc.; Ceylon Cacao, Km' Bull., 1890. 
170; also Honduras Cacao. 1893, 327: andEcuador Cacao. 1899. 42. etc.: Ca<''cio 
Jndust. in Granada, Tn.V'ft Ind. Bull., 1900, i., 415-22 ; also Art. Drying of Cacao, 
1901, ii., 171-4.] 


TIN. — Ball. Man. Econ. Geol. Ind., ill., 313 ; Hughes, Tin Minin'] 
in Mergiti, in Bee. Geol. Surv. Ind., 1889, xxii.. pt. 3, 188-208 ; 
Holland, Alin. Prod. Ind., 1898-1903, in Pec. Geol. .Sun-. Ind.. 1905, 
xx.xii., pt. 1. 90-3 : 1907, xxxvi., pt. ii., 81. Tin is said rarely to occur 
native or as the sulphide (staiiiiite). The commercial ore is known a,-, the 
clentoxide, cassiterite, or " tinstone.” When pure this contains about 
78 per cent, of the metal. 

Occurrence . — Within India proper tinstone may be said to be but 
rarely found, but in Burma, more especially the southern portion of 
Tenasserim, it forms extensive and valuable deposits. According to 
Holland Q.c. 1905, 90-1), however, “ tin has a wider distribution than 
is generally recognised, and its minerals are often overlooked through 
the difficulty in distinguishing them from other heavy minerals. Isolated 
crystals of cas.siterite have been found recently in pegmatites associated 
with gadolinite in the Palanpur State, whilst in the Hazaribagh district 
of Chota Nagpur instances have been recorded of the accident, al produc- 
tion of tin from river-sands by the Native iron-smelters, in addition to 
the recorded occurrences of ore.s tn situ. The prineipal depo.sit. which 
has either been wronglv described or has received les.s attention than it 
deserves, occurs in the Palganj estate near the Barakar river. 

“ The only persi.stent attempts made to work tin have been in Burma, 
where cassiterite is obtained by washing river gravels in the Bawlake 
.State, Karen-ni, Southern Shan States, and in the Tavoy and Mergui di.s- 
tricts of South Burma. The work done on the.se depo.sits hitherto has 
been, however, on a smaller scale than might be expected from the favour- 
able reports which have been made as to their extent and richness. 

He further states that the average outturn of tin-ore in South Burma, 
during the period re\'iewed (1898—1903), was 1,64.5 ewt., valued ar £6.8i6, 
and in 1906, 1,919 cwt., valued at £13,574. " The metal is exported mainly, 
in the form of block tin. almost all of it going to the Straits Settlements. 
This, during the years 1897-8 to 1902-3, averaged 661 cwt. a year." 
During the same period. Holland points out that the average consumption 
of foreign block tin in India itself was 24.959 cwt. ; the tin exported from 
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Burma is a small qiAntitv compared to the requirements of the eountrr.’' 
The average daily attendance at the tin mines in the Mergui and Tavov 
districts was 145 persons in 1905 and 141 in 1906. 

USES . — A salt of tin is a highly important material in certain methods of 
dyeing, as practised in Europe, but in this respect it is apparently unknown to 
the Xatii es of India. It has, however, been used from a very remote period in 
Xative medicine. [Cf. Dutt, Mat. Med. Hind, 1‘JOO. G!)-71.] By certain classes, 
especially the iluhanimadans, the metal is also extensively employed in tinning 
copper vessels. C opper vessels, to be free from poisonous deposits, must be tinned 
or kalait d lince a mouth, thus affording constant employment to a large number 
of workmen, known as qal'airjars or Icalaigars. who are Jluhainniadans. In 
Xortliem India, vessels which are tinned for the first time are boiled in a solution 
of alum. \ erdigris, sulphate of copper and sal animoniac. On subsequent occa- 
sions thee- arc simply coated with tin without any previous preparation save 
that of remoi ing the old kalai by scrubbing the vessel with ground kankar 
(brick dust). Tin, reduced to powder, is mixed with sal-ammoniac and applied 
by means of a piece of cotton, the vessel being heated on a charcoal fire. It is 
then polished v.itli sand and ashes. 

Artistic manufactures, in which tinning forms a, definite feature, assume 
importance in several centres. Of these the most noted are Jloradabad. Jaipur, 
Peshawar and Kashmir. The art. seems to have come from Persia, and is e,ssen- 
tially IMuhamiuadun in origin (Ind. Art. at Delhi, 11(03, 10). Tin metal is also 
beaten into leaf or tmfoil, and, after being coloured with lac. i.s sold in that condition 
and largely erajiloyed in the nuinufacture of cheap jewellery, tinsel decorations, 
and as an ad|unct in ornamental turnery. Powdered tinfoil may also be mixed 
with lac to prodtice a metallic effect. Still another use to which the metal is 
put may be mentioned, namely the preparation of certain alloys, such as that of 
Bidn ware [Ind. Art., l.c. 4('i, 211, 2IT-.'<). 

Trade . — Although the uses of tin are both varied and widespread, 
relative to other items of trade the metal may be spoken of as comparatively 
imimporTant. And as already indicated, tlie supply consi.sts chiefly of 
that obtained from foreign countries. Imports for the period 1900-7 
have been as follows: — 1900-1, 22,741 owt., valued at Es. 22,08,560 ; 
1901-2, 26.((02 cwt., valued at Rs. 2.3,54,456 ; 1902-3, 28,000 owt., valued 
at Rs. 23,58,162 ; 1903-4, 40,486 cwt., valued at Rs. 39,29.787 ; 1904-5, 
39,323 cwt., valued at Rs. 39.36,023 ; 1905-6. 21,152 cwt., valued at 
Rs. 24.17.290 ; and 1906-7. 20,336 cwt., valued at Rs. 29,44,061. Ana- 
lysing the figures for the last year, we find that 19,967 cwt. consisted of 
UjiWRouGHT (block) tin and 369 cevt. of Wrought tin. Of the total 
imports. Bengal takes roughly one-half, 10,864 cwt. in 1906-7, the balance 
being divided between Bombay, Burma and Madras. Of the unwroiight 
tin, practically the whole quantity comes from the Straits, viz., in 1906-7, 
17,486 cwt., and the balance chiefly from the United Kingdom. It should 
be noted, however, that a considerable shrinkage occurred in 1905-6, the 
imports from the Straits having declined by almost a half, and the total 
imports from 39,323 cwt. (in 1904-5) to 21.152 cwt. 

It has already been mentioned that the exports go entirely from 
Burma, and consist mainlv of block tin. During the period reviewed by 
Holland (1897-8 to 1902-3), these averaged 661 cwt. Since then the figures 
have been : — 1903-4, 480 cwt., valued at Rs. 38.829 ; 1904-5, 457 cwt., 
valued at Rs. 38.268 ; 1905-6. 426 cwt., valued at Rs. 36,761 ; and 1906-7, 
929 cwt., valued at Rs. 72,312. Thev have thus been increasing. Prac- 
ti( ally the whole of the exports are consigned to the Straits. Small quan- 
tities of foreign tin are also re-exported from India, chieflv from Bombay 
to Persia and Turkey-in- Asia. The averages during the six years 1900-6 
came to 1.-500 cw t. ; the actual in 1905-6 was 844 cwt., valued at Rs. 90,926. 

Commenting on the production, consumption and prices of tin for the 
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TOETOISE-SHELL 


TORTOISE 

AND TURTLE 


year 1905-6 throughout the world, Xoel-Patoii Trade Ind., 

affords many interesting particulars that will repay perusal. 

[C/. Lineciioten, Voy. E. 1598 (ed. Hakl. Soc.), i., 104, 129; Birdwood and 
Foster, E.I.C. First Letter Book, 1600-19, 81, 8.3—4. etc. ; Tavernier, Tree-tls, 
1676 {ed. Ball), n., 162; Milbiirn, Or. Comm., 1813. ii., 314-.J ; Hoey, yionoy. 
Trade and Manuf. N. IniJ.. 1880, 162 ; Ivipline, Journ. Ind. Art.. 1887, ii. (many 
passages) ; Hughes, Tin .*imeltiny in ^lalay Ptnin., Rrc. Geol. Surr. Ind., 1889, 
xxii., pt. 4, 235-6 : also Proa. Opera!, in Mirgiii. 1893. .Kxvi.. pt. 1. 43-53 : Watt. 
Per. Min. Proel. Ind., 1893-7 ; also .87ot. .-itlas Ind.. 189,7, 36—7 ; Griuich', 
Rept. on Inspect, of Mines. 1896, 67 ; 1897, 62; Parrv, Rept. on. Tin Mining it: 
Prot. Malay States. 1898, 26-33 ; Thorpe, iJirt Appl. Chem., 1900, iii., 837-4S : 
Dutt, Mat. Med. Hind., 1900, 69-71 ; Stonier. Rept. Chief Inspect, of Mines, Ind.. 
1902, 19, 2,), etc. : Rec. (deed. Surr. Ind., 1906, xx.viii., pt. 1, 19 ; xx-xiv.. pt. 2. 
61 : Anglo-Orient. Comm., IMay 1906, n.s., i., 281-4 ; Journ. Soc. Chem. Indu.et. 
(many articles).] 


TORTOISE AND TURTLE, and Tortoise-shell Manu- D.E.P., 
facture. — The two animals of chief importance that fall into thi.s vi., pt. i., 
place are : — ^^3. 

Chelone imbrieata : Boulenger. Fa. Br. Ind. (Reptilia), 49 : Hawk-bill 
Montgomery llartin, E. /li-f., i.. 226 ; ii., 148 ; iii., 580-1 : Birdwood. Turtle. 
Indust. Arts, 218: Mukharji, Art. Mainij. Ind.. 247, 282: Hunter, Intfi. 

Gaz., viii,, 394, 396 : ix., 251 ; .x.. 297. The Hawk-bill Turtle or Indian 
Caret, hachahra, alungu-thadu, ammah. sisih-kuraJeura, sisik-panu, etc. 

Is a marine carnivorous species, plentiful on the coasts of Ceylon and the 
Maldives. 

The Natives eat the flesh but it is impaUitalile to Europeans, though the rit'sL ani 

are regarded as equal to those of other turtles. One of the errors of commerce is ti > 
speak of “tortoise-shell ” : the name should rather be “ turtle-shell ’’ ; and though Shell, 
other species afford shells sometimes used as substitute^, tltis animal affords the 
true tortoise-shell. Its value depends on a warm translucent yellow colour, 
dashed and spotted with rich bro\m tints, and on the Inch polish which it may 
take. In China, shells with white ground and black spots that toucli each other Source-*, 
are most admired. The finest shell is obtained from the Western Archipelago, 
but is exported from the southern coast of the Indian continent. Ceylon, the WebC 
India Islands, and Brazil. The scales are detached from the turtle either by s^pirution u: 
actual force after the animal is killed or by immersion m boiling water. If taken 
from the animal that has died a natural death or after decomposition has set 
up, the shell becomes clouded and milky. From verv earliest tim«?s tortjuse-shell 
has been a prized ornamental material.* It was brought from the East to ancient 
Rome by way of Egypt, and was used as «i veneer for furniture. Vincent 
{Periplus, etc., 1800. app.. 48} says that in the time of the Pcriplus this article Earir 
was largely traded in, being procured from .-Vfrica, Socotra. Malabar, Laccadive KnowIeJ,*e. 
and Maidive Islands, etc. In modem times it luis been employed in Europe for 
the characteristic inlaying work knoAvn as Bhuf Marquptry.' It is used as a veneer 
for small boxes and frames and moulded into snuff-boxes and cigar-cases, also 
formed into knife and razor handles or cut into combs. Vizagapatam may be 
said to be the chief Indian locality where tortoise-shell is utilised in ornamental 
work. [Cf. Fryer, New Acc. E. /nrf, and Peru.., 1675, 211 ; Ovington. Voy. to 
Suratt, 1689, 517; Milburn. Or. Comrn., 1813. i., 63; Bruce, Travels, v., app., 

215 ; Brandt and Ratzeburgh. Medicin^Zoologir, 1829. i., 181-98, tt. xxi., xxii. ; 

Journ. Bomb., Nat. Hist. Soc.. 1897, x., 153 : AVatt, Ind. Art at Delhi, 1903, 153-0, 

193-4.] 


C. mydas : Boulenger. l.c. 48. D.E.P., 

The Green or Edible Turtle or the leik-pyen-xvon or Icik-kyne of Burma. This vi., pt. i., 
is a herbivorous animal found in the tropical and sub-tropical seas, though rare 433. 
in the Bay of Bengal. Its flesh forms an important article of food, though at Edible 
certain seasons it is said to become poisonous. The turtle of tlie Indian seas Turtle, 

18 believed to rival in size and flavour that of the Atlantic. The eggs are \ery 
rich and have a taste somewhat like marrow ; they may be kept for weeks even 
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THE SINGHARA NUT 


D.E.P., 
vi., pt. iv., 
73 - 5 . 
Water 
Chestnut. 


Ain~yAkban. 


SeasoQs. 


Production. 


Races. 


Extended 

Production, 


D.E.P., 
vi., pt. iv., 
81 - 5 . 


when exposed to the err (Crawfurd, Journ. to Ava, 1834, ii., 178; Collingwood, 
Gambles of a Xat., 1868, 426.) 

The following are species of lees value : — 

Emyda granosa : Boulenger, l.c. 17. The bungoma is a river turtle found in 
the Indus and Ganges. Its flesh is eaten. 

Testudo elegans : Boulenger, l.c. 21 ; Rice, Oaz. Mysore, 1877, i., 157. Aland 
tortoise, found all over India except Lower Bengal. Its flesh is eaten by the 
Xatives. and in Burma is especially esteemed as a delicacy. [Cj. Terry, Yoy. 
E. Ind., 1655, 9.] 

TRAPA BISPINOSA, Itaxh. ; FI. Br. hid., ii., 590 ; Duthie and 
Fuller, Field and Garden Crops, iii., 32-4, t. xcviii ; Cooke, FI. Pres. 
Bomb., i., 518; Duthie, FI. Upper Gang. Plain, 1903, 358; Prain, Beng. 
Plants, 1903, i., 508; OxAGRACEiE. The Singhara Nut, Water Chestnut, 
singhdra, pamphal, gaunri, shingodd, Icuhyakam, karim-polam, etc. A 
floating herb, found in lakes, tanks and pools throughout India and 
Ceylon ; often specially cultivated for its edible fruit. [C/. Cyperus 
esculentus, p. 465.] 

This aquatic plant has been groun in India from the most ancient times. 
Ball suggests that it may be the edible fruit which Garcia de Orta describee under 
the name das caceras (1563, Coll., xi. ; also in Proc. Roy. Ir. Acad., 3rd ser., 1889- 
91, i., 397), but that I am disposed to regard as a mistake. It is, however, men- 
tioned in the Ain-i-Akbari ( 1590) as one of the crops on which revenue was levied 
(.Jarrett, transl., 1891, ii., 65). In certain parts of the country the kernels are 
ground down and employed for making the coloured powder (gulal) used during 
the Hdli festival. The flour, moreover, is considered by the Natives a cooling 
and useful article of food in bilious affections and diarrhu'a, and it is in addition 
employed in the preparation of poultices. Both the kernels and the flour 
made from them are largely used as food, and in all localities where the plant 
occurs in any quantity. In fact it may be said to be extensively cultivated, 
e.g. in Kashmir, the United and Central Provinces, etc. For this purpose the 
fruits or nuts are scattered over the water at the end of January and pressed into 
the mud. In a month they begin to throw out shoots, and in June the plants are 
thinned out and transplanted. The nut forms under water in October, and is 
gathered in November and December. A highly instructive account of singhara 
cultivation will be found in Sir Walter Lawrence's Valley of Kashmir (1895, 72, 
345, 354-6). He speaks of it as lees cultivated now than formerly. Moorcroft 
(Travels, 1823, ii., 136, 227) estimated the production at 384,000 maunds of nuts 
a year, but in Lawrence’s opinion the production to-day might be more safely 
returned at 100,000 maunds. He observes, “ Of the chief varieties the best is 
called hasmati, in honour of the rice of that name. The basmati is a small nut 
with a thin skin, and gives one-third of kernel for two-thirds of shell. The 
dogru is a larger nut with a thicker shell, and the kangar has a very thick shell 
with long projecting horns and gives the least kernel of all.” 

A more extended cultivation of the singhdra nut in all localities where water 
abounds has been advocated at various times, and experimental cultivation in 
the reservoirs and lakes of the Madras Presidency has been specially recommended. 
The kernel abounds in starch, and is eaten either raw or cooked, especially by 
Hindus. It may be boiled whole, after soaking a night in water, roughly broken 
up and made into a sort of porridge, or ground to meal and made into chapattis. 
[Cf. Paulus AEgineta (Adams, Comment.), iii., 378 ; Jones, As. Res., ii., 350-1 ; 
Forster, Travels, 1798, ii., 29 ; Sleeman, Rambles of an Official, 1844, i., 101 : 
Fortune, Tea Diet, of China, 1853, ii., 11 ; Journ. Agri.-Hort. Soc. Ind., 1878, 
n.s., v.. Iii.— V. ; Simrnonds.in Ind. Agrist.,Yeh. 16, 1889,91; The Bower Manuscript 
(Hoernle, transl.), 1893-7, 106, 12l'; Agri. Ledg., 1896, No. 39. 414 ; Craddock, 
Rept. Land. Rev. Settl., Xagpur, 1899, 68; Woodrow, Card, in Ind., 1903, 322. 
Firminger, Man. Card. Ind., 1904, 233.] 

TRICHOSANTHES, Linn. : FI. Br. Ind., ii.. 606-10 ; Prain. 
Beng. Plants, 1903, i., 517-8 ; Duthie, FI. Upper Gang. Plain, 1903, 362-5 ; 
Cooke, FI. Pres. Bomb., i., 52-5-7 ; Cucurbitaceje. A genus of cucur- 
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THE SNAKE GOURD 


TRIGONELLA 
FCENUM-OR>BCUM 
Fenugreek 

bitaceous plants, several species of which are cultj^vated throughout 
India for use as vegetables. 

T. anguina, Unn ; Duthie and Fuller, Field and Garden Crops, ii., 45, t. xlvi. Snake 
The Snake Goiird, purwul, chichinga, jhajhinda, galar tori, pandol, re.hhri, padi'al. Gourd. 
linga potia, etc. An annual creeper, considered by De Candolle to have been 
originally wild in India and the Indian Archipelago. It is cultivated throughout 
India as a rainy-season crop. The long cucuiiiber-like fruit is eaten as a vegetable, vegetable, 
either boiled or m curries. Gathered when very young and cut into strips, it is 
extensively cooked in the same way as French beans. \Ct. Wuodrow, Card, in 
Ind., 1903, 330 : Firminger, Man. Gard. Ind., 1904, 172. j 

T. CUCumerina, Unn. ; Kirtikar, in Journ, Bomb. Xat. Hist. Soc., 1892, vii., 

487-8, t. E. The jangli-chi-chondd, banpatol, gival kakri, ran parul, rdnn-chapadn- 
vali, kdttup-pepudal, adavi-potta, etc. A cliinbinir annual, found throughout 
India and Ceylon, It has various medicinal qualities abcribcd to it, and the itedioiae. 
tender shoots, dried capsules, seeds, leaves and roots are all used in Xative 
medicine. The ripe fruit is said to be stewed and eaten by the Natives. [Cf. 

Pkarmacog. Ind., 1891, ii., 72-4.] 

T. dioica, Roxb. ; Duthie and Fuller, l.c. iii., 23. The parvar, potol, kombu^ 
pudalai, kommu-potia, patolam, etc. An extensive climber common throughout 
the plains of Northern India, from the Panjab to Assam and Eastern Bengal. 

It is extensively cultivated during the rains. In Bengal, cuttings are planted Seasons, 
at the end of the rainy season and fruiting goes on from March to September, 
after which the crop may be kept for a second year by ploughing and weeding in 
October and irrigatmg in February and March. Mukerji estimates the cost of Cost ami 
cultivation in Bengal at Rs. 26 per acre and the outturn at 100 rnaunds. worth Ouctora. 
about Rs. 60. The leaves, fresh juice, and the fruit and roof are all used medicin- 
ally, while the unripe fruit is eaten by the Natives and the tender tops are cooked Vegetable, 
as a pot-herb. The young or unripe fruit is valued by Europeans, and next to 
potatoes and brinjals is perhaps the vegetable in greatest favour. [C/. Banerjei, 

Agri. Cuttack, 1893, 117. 197 : Dutt, Mat. Med. Hind., 1900, 169-71 ; Mukerji, 

Handbook Ind. Agri., 1901, 347-8 ; Firminger, l.c. 172 ; Rov, Crops of Beng., 

1906, 143-5]. 

T, palmata, Roxb. Kirtikar, l.c. 71-6. t. B. The Idlindrdgan, mdkal, parwar, 
kaundal, kavandala, korattai, avcaguda-pandu, etc. A very large climber, common 
in moist thickets from the Himalaya to Ceylon. Die fruit and root are medicinal. Medicine, 
and the former, though inedible in the wild state owing to its severely drastic 
properties, may under cultivation become a wholesome vegetable, when well 
boiled. [C/. Pharmacog. Ind., l.c. 70-2 ; Woodrow, l.c. 330-1.] 

TRlGONELLtA, Linn, ; FI. Br, Ind., n.,S7~9 ; FTS^ln, Beng. Plants, D.E.P., 
1903, i., 413-4 ; Duthie, FL Upper Gang, Plain, i., 208-10 ; Leguminos^. vi., pt. iv,, 
A genus of annual herbs that comprises some 50 species, two of which only 
are of economic interest in India. 

T. COrniculata, Linn. . Roxb., FL Ind., iii., 389; Hamilton, Staf. Acc. Dinaj., vegetable. 

194. The lunkaika, piring. Cultivated as a pot-herb. Hamilton observes that 
it is as good as spinach and is cultivated in the same manner. 

T. Foenum-Crseum, Luw. ; Duthie and Fuller, Field and Garden Crops, iii.. Fenugreek. 
46, t. xeix. The Fenugreek or Fenugra?c, mHhi. haen^igreeb, shamli, bhaji, 
vendayam, mentulu, mhithyd, uluva, pe-ndn-ta-rzi, etc. A robust annual herb, 
wild in Kashmir, the Panjab and the I'pper Gancetic Plain : cultivated in many 
parts, particularly in the higher regions. 

No estimate can be given of the area under the crop, except in Bombay (in- Vrci. 
eluding: Sind) and Berar, where, according to tlie Sna-son and (’rop Peport'*. it 
occupied 2,713 acres and 519 acres respectively during 1904-5. Subsequent 
areas do not appear to have been recorded. It is 2 r»n\Ti near wells and on 
saildb lands. On well lands, it is generally sown after cottt^n or judr. The 
seed (30 lb. per acre) is sewn in February and the crop is ready to cut in 
April. On saildb lands it is sown at the end <jf Octol>er or beginnimz of 
November, and the crop ripens about the sanie time as on well lands. The 
seeds yield a yellow Dye, and the plant has been knr>wn ami valued a Medi- 
cine from remote antiquity. It is grown chieliy us a food and fodder crop, Foiier, 
and as a perfume. [Cf. Paulus .Fgineta (Adams. Comment.), 184., iii.. 373-4: 

Serapion, De S%mpL, 1473, § 171 : TaJeef i^hereef, itiou (Playfair, transl.), 1833, 
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VULQARE the wheat plant 

"Wheat 

1G3; BucharLan'HaniiIt(.n. A'-c. Dinaj,, 1833, 188; Pharmacog. hid., i., 

401-4 ; Banerjei, Agri. Ciittael\ 1893, 104 ; Gaz. Montgomery, Dist. Panjab, 
1898-9). 147 : Lakshman Dhargal Ker, \ote8 on Therap. of Indig. Veg. Drugs, 
1899, o6-7 ; Butt, Mat. Med. Hind., 1900, 144,] 


D.E.P., 
vi., pt. iv., 
88 - 202 . 


Icirian ^^ames. 


History, 


Acdent 

Becords. 


Summer 

■VTLeat. 


Mesopotamia. 


TRITICUM VULGARE, nUars. Hist. PI. Dauph., 1787, ii., 
153; T. crstivum, Linn., Sp. PL. 1753, 85; T. hybernum, Linn.. Sp. PL, 
86 ; T. sativum, Lamb.. EncycL, 1786, ii.. 5.54; T. nionococcum and T. 
speha, Buchanan- Hamilton. Journ. Mysore, etc., 1807, i., 296-7, 373-4, 
405 ; ii., 107, 160-1 ; Yilmorin-Andrieiix & Cie.. Les Meilleurs Bles, 
1880, 28-158 and tt. : Hackel, in Engler and Pianll. Pflanzenfam., 1887, 
ii.. pt. ii., 80-6; Duthie. Fodd. Grass. N. Ind.. 1888, 68; Prain, Note 
on Races of Bengal }yheat. Dept. Land Rec. and Agri. Ball., 1896, Xo. 3 ; 
I. vulgare, FI. Br. Ind., 1897, vii., 367 ; Moreland, Australian Methods of 
Test, and Improv. Wheat, in Agri. Ledg., 1901, No. 2 ; T. hybernum and T. 
(Bstivum. Gammie, Provis. Class, of Ind. Wheats, Cult, at Poona and Manpri 
Farms, 1903, 1-14, tt. i.-^^ii. 

WHE-4.T (froment, Fr. ; iceizen. Germ.) has numerous Indian syno- 
n\’ins. The grain would appear to be most widely known in Sanskrit 
by the name godhuma, and according to Dutt {Mat. Med. Hind., 269), 
“ three varieties of wheat are mentioned in the BhdvapraMsa, namely 
mohdgodhuma or large-grained, madhuli or small-grained, and nihsuki or 
beardless.” The first, we are told, came from the West, and the second 
was indigenous to India, The most general vernacular names are often 
closely connected (like the Persian gandum) with the Sanskrit godhuma, 
thus : — gehun or giiin, gahu. ghum, gohum, gahung, ghavum, gawn, gom, 
gam. gih. kanaJe, kank, rozalt, dro. do, zud, gandum, godumai, godu-mulu, 
godhi, kotanpam, giyonsaba, etc., etc. 

History, — The cultivation of wlieat. says Pe Candolle, is prehistoric. It is 
older than the most ancient languages, each of wliich have independent and 
definite names for the grain, such as the Cliinese mai and the Hebrew chittah, 
etc., in addition to the Sanskrit names already mentioned. The Chinese 
wheat 2700 B.c. Heer found a smr.ll-grained wheat in the deposits identified 
with the earliest lake-dwellers of West Switzerland — date about the time of the 
Trojan war or earlier. Fnger detected the same grain in a brick of the pyramid 
of Dashur in Egj-pt. to which he assigned the date of 3359 B.c. Another form of 
wheat has been found in the less ancient deposits of the lake-dwellers of Switzer- 
land and Italy (Stone Age), and still a third or intermediate form at Aggtelek in 
Hungary. According to Hackel. the wheat found in the most ancient of these 
deposits is t. rficoceirrii. This is a summer wheat grown occasionally in Southern 
Germany, Switzerland. Spain, Servia and Italy, and used largely in the manu- 
facture of starch. The more recent forms, that author identifies as belonguig to 
T. innHucoi-riiin. Hitherto it lias been affirmed that the wheats found in as- 
sociation with the lake dwellings were quite distinct from any known modem 
wheats, but Hackel's lieterminations would seem to remove that impression, while 
confirming the belief that the wheat named preceded the appearance of those 
which constitute the bread wheats of to-day. 

On the authority of Berosus — a Chaldean priest — wild wheat is accepted M 
having been seen in Mesopotamia. But similarly, the evidence of Strabo (who 
lived 50 B.c.) is often given as supporting the belief that wild wheat had bera 
discovered in the Indus valley. In another place (p. 823j. I have produced 
evidence, how ever, in favour of the idea that the w ild planVtTiat looked like wheat 
— of which Strabo spoke — may have been ftryxn eoai-efatn and not wheat at 
all. Other early references to wild wheats might still be given, but their 
may be questioned when it is added that no modem botanist has recorded the 
discovery of wild wheafinor. in fact, given any very satisfactory evidence ol 
feral wheats (that is to saA-, of wheats that had survived in a self-sown conduion 
from former cultivation). The authentic cases of wild wheat recorded by mwem 
travellers, so far as can be ascertained, are unconnected with the true whea 
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TRITICUM 

VARIETIES AND RACES vulgare 

History 

Modem wheat would appear to be a product of cultivation^of which little trust* .viatic raiLer 
worthy ev idence exists as to its origin, except perhaps that it is more closely 
connected with Asia than with Europe. .uropean. 

A remarkable silence may be said to characterise the writings of European Cnlnvation .a 
authors regarding wheat cultivation in India, until well into the 18th, if not 
the beginning of the 19th century. Perhaps the earliest references are found 
in the records of provisioning the ships which in 1007 sailed from England to 
the East. These were oommandetl by William Keeling and William Hawkins, 
the latter, on reaching Surat, having had instructions to proceed on a mission 
to the court of the Great Mughal. In the list of articles supplied to the Pinnace, 
we read of so many “ busliells of Steale Wlieate ” (see p. 250). Sir George Bird- 
wood, in a footnote to the above passage (E.I.C. First Letter-Book, 09), says that 
ir was French wheat that the ships took on board, the word Steale ” being 
probably derived from the “ steeJynes and hardnes " which was supposed to be the 
peculiar property of the foreign-gruwn commodity, and to make it therefore more 
suitable for the manufacture of biscuits fur long voyages. The passage may 
be accepted as suggestive of the early introduction from Europe of some of the 
forms of hard wheat presently grown in Western India, as for example the spelts. Sppit. 

But if that be so, a very different story is given by Terry ( Voy. E. Ind., 1055 (ed. 

1777), 87), who speaks of the wheat of Surat as "more full, and more white I. 

than ours, of whicli the inhabitants make such pure, well-relished bread, that 
I may say of it, as one sometimes spake of the bread made m the bishoprick of 
Leige. it is panis pane me! hr, bread better than bread.’’ So also Fryer (Acu* 

Acc. E. Ind. and Ptrs.. 1072-81. 119) mentions the Deccan as possessing " wheat Deccan vri.*. 
as good as the world affords.’’ It is, however, significant that iMilburn {Or, 

Comm., 1813) makes not the slightest reference to Indian or Eastern wheat, 
though un<ler most commodities he giv es importam chapters, such as The Present 
State of the Tea Trade, The Rise and Progress of the Trade in Sugar, etc. 

Species, Varieties, and Races of Wheat. — The distinction between Species 
Spring wheat {'£. (istiriiiii) and Autumn wheat {T. hiih<- 1-1111111) can and Raees- 
have no importance, since these names do not denote structural differences, 
and, moreover, are iuterchangeable climatic conditions according to the 
countr}' where grown, and even in the same localitv. according to the 
dates of sowings. If gradually changed, the autumn sowings being year 
by year made a little later, and the spring a little earlier, autumn wheat 
mav become spring wheat, and vice versa. A wheat sowui in the autumn 
in the plains of India, if carried to the temperate Himalaya or to Europe, 
would have to be treated as a spring wheat. 

In point of actual botanical priority, however, the name T. ir.Hfiriiiti 
should be given to both spring and autumn wiieats ; in other words, to 
all the wheats that by Lamarck were called T. sritiriiiii, and by \illars 
T. riili/cn-e. 

According to gome wriTcrs, tlie <if tlie e.j-called true wiieats iias Moiio- 

t'een evolved from T* itioim.-fte.-.ini (\ ilinorin, t.r. 21, t. loti), a plant in- cocctlim 
digenoiis to tServia, Asia Elinor, the Cniuea and the Caucasian area of Meso- 
potamia. As its botanical name implies, it is characterised by the presence 
of but a single seed within the little ear, and its other structural characters place 
It as a form of spelt rather than of wheat proper ; indeed it is often called ^niall 
spelt.” It has a pale green colour and a flat, short ear. It is, howecer, still 
cultivated in Spain, and more rarely in France and Germany. The grain is n-'t 
often used for bread, but rather for nnish. and the plant is vah^ed as a cattle 
fodder. The yield is said to he from 25 to 3.5 bushels an acre. ^Tlmorm would 
apnear not to have been sucte.-eful in his attempts at crossing this with other 
wheats. Moreover. Hackel and most modern authors regard it as quite un- 
L'innected witli the true wheats, and entirely infertile with them. Hackel ac- 
cordingly refers the important gram-yieiding forms of Tri/iVMii* (apart froin 
EgiiopH), to the following chief forms: T. moMe.ro«Tr#«i. r. **atiru»n and 
T, PotanicH***. Having isolated t. inonocorcuM by itself, he then proceeds 
to speak of r. ««tir....i, and observes that under cultivation many races have 
been produced, of which those with the raehis articulated are most probably 
nearest related to the original stock, whatever that may have been. The bnttle- 
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ness of the rachis exists, however, in different degrees, and is correlated with 
the more or less firm closing of the glumes. Hence he isolates the forms of 
T. tfiitirunt into : — 

(A) Rachis articulated at maturity and grain firmly enclosed by the glumes : 

(a) spikes loose, almost four-sided = T. var. speita, and (6) spikes 

very dense, laterally compress = T. Mntivum, uar dieoevnm ( = T. amyleum. 
Seringey also Vilmorin^ l.c. 21, tt. 152, 154). Two-gramed spelt is grown in 
certain parts of Southern Europe and is sown in spring. Its grain is used chiefly 
in the manufacture of starch. 

Both the forms (or groups of forms) thus indicated approximate closely to 
T. however, and according to De Candolle and other writers, 

that species may be but tlie ancient form of the spelt vv'heats {speita and 
dieitcfutn Just mentioned). 

Spelt wheat {t. sp^^fta. Lmn., Vilmorin, l.c. 20, 140, 148, 150) is, in fact, one 
of the oldest grains, and there are awned and awnless, hairy and glabrous, also 
white, grey and reddish-coloured forms of it. It was m ancient times the chief 
srrain in Egj-pt and Greece and was cultivated everywhere throughout the Roman 
Empire. Its cultivation has been largely discontinued, and, except in Xorthern 
Spam, is unimportant in Europe. In India its cultivation is met with from 
Sind to Mysore, especially in Bombay. Apparently the first definite intimation 
of the existence of this wheat in India was made by Buchanan-Hamilton, and 
subsequently by myself in the Journal Eoyal Agricultural Society of England 
(1888, xxiv., 36-8). A long and interesting account of it was published by the 
late Mr. E. 0, Ozanne in the Statistical Atlas of Bombay (an account reprinted by 
Lisboa, List. Bomb. Grass., etc., 1896, 129-30). It is known in India as kaphle 
(or khapli), a name which is said to denote the difficulty experienced in separating 
the grain from the husk. It is also called by other names, such as jod, hotte 
godhi, and pamban. Its value lies very largely in the fact that it is grown during 
the kharif season, all the other wheats being rab'i crops. Hamilton speaks, how- 
ever, of two sea«sons of cultivation in Mysore. It can be profitably raised on 
poor soils, where the other wheats could not be grown. Its demands, says 
Hackel, are less, its liability to disease lower, and the grain being firmly retained 
within the glumes, makes it proof against the attacks of birds. According to 
Hamilton, t, tuono<oe€‘nttt {fave godhi) and T. spelta are the two wheats of 
Mysore, and Molhson, in the opening paragraph of his article on wheat {Textbook 
Ind. Agri., 1901, iii., 24), mentions T. tnonocorcttm as a wheat “ said to be culti- 
vated.” (See Mysore below, p. 1099). 

In this place it may be useful also to dispose of T. r*oiopicutn (Vilmoi’in, 
l.c. 20, and t. 144) — Polish wheat. It is a very striking species with large com- 
pressed, mostly bluish-green (glaucous) spikes, readily distinguished by its 
empty glumes, which may be one inch long and enclose all the flowers of the 
spikelets. Hackel suspects that it is. perhaps, not a true species, but may have 
originated by culture. But Poland is, however, by no means its native coimtry. 
Perhaps Spain, wffiere it is still cultivated on a large scale, has a stronger claim. 
It is also met with in Italy and Abyssinia, but apparently is not grown in India. 
It much resembles in its long and slender fruit some of the forms of rye, and is 
in fact, often sold under the name of Giant Rye. 

This leads now to the consideration of Hackel's croup — 

(B) Rachis not articulated at inaturity, gram visible between the open fruit 
glumes and thus readily falling out. This he distinguishes as T. Mntivum, var. 
tettajr. which he further says is referable to four imperfectly characterised races. 
These may be indicated thus: — 

1. Empty glumes distinctly keeled on the ujiper half, rounded below : 

* Spikes lone, more or less loose in t. Mafieatn. race vulqare (Vilmorm, 
Lc. tt. 28-122). 

** Spikes short, dense, distinctly four-sided in t. .satirtmt, race compactum. 

2. Empty glumes, sharply keeled at the base : 

*** Fruit short, thick, not compressed in t, satitaw race turgidum (\il‘ 
morin, l.c. 18. tt. 28, 130, 132. 134). 

**** Fruit oblong, narrow-, somewhat laterally compressed and acute m 
T. sntiratH. race durum (Vilmorin, Lc. 19. tt. 136. 138, 140, 142). 

The race to which Hackel thus restricts the name vulgare embraces nume^ 
ous forms, such as awnless and bearded, naked and hairj-, white, bluish and 
reddish spikes. It is perhaps one of the oldest of the modem wheats and the 
most valuable in Europe, America, India and Australia. Several hundred forms 
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of this wheat have been described. Tliey are commonly grouped into red and 
white. The white, as a rule, requires a good soil and a dry climate. The red 
can endure much wet weather, but the red and white forms are interchangeable 
with altered environment. A better classification is perhaps into beardless and 
bearded forms. 

The race compactum — the dwarf or hedgehog wheats (the latter name being Compae- 
given to the awned forms) — is cultivated in the Austrian Alps. Wurtemberg. turn. 

Alsace, Switzerland, Chili, Turkestan and Abyssinia. They are specially adapted 
to stormy regions, and are at the same time profitable on soils where other wheats 
could not be grown. They have short stiff straw. 

The form to which the name turgidum or Rivet Wheat has been assigned Turgiduni. 
is generally designated English Wheat on the continent of Europe. It^ lias 
dense, four-sided spikes, the leaves are broader than in ini.jiirr and usually 
velvety, and it affords long, rigid, nearly useless straw. The grain is generally 
red-coloured, short and thick, with a blunt ape.v. It is rich in starch but poor 
in gluten, and for bread-making the flour lias to be mixed witli more gliitcnous 
wheats. This class of wheat is largely grown in the ^^e(litcr^anean countries, 
more rarely in England and Oermany. English wheat gives a good hariest, 
but the flour is poor m gluten and usually greyish in colour. The so-called 
Miracle Wheats (Egyptian wheats) constitute a sub-race rfnder cotnpositum and 
have branched spikes. 

Lastly, the race or group of forms designated durum comprehends all the Durum, 
hard spring or flint wheats — the ifacaroni Wheats. They are recognisable by . 

their long, bristling awns, almost solid culms, verx- hard, pointed, usually vitreous, wi.i 'a,'. ' 
rarely mealy grains, and often black awns. Cultivated in the Mediterr.mean 
countries and Asia Minor, and are most important m Spain and Northern Afric.r. 

The grain is specially rich in gluten, hence their being largely used in the manu- 
facture of macaroni. 

-At the third Hybrid Conference held in London during 1000, Philippe de V ’.ni r 
Vilmorin of Paris put the position reganhng tlie origin of the forms of wheat 
thus — " 'When my father began, m 187S, cross-fertilisation between the different 
types of wheats, the object he had in view, and which he fully proved, was that 
all our wheats — with tiie excejition of Tt Hh utx inonococoim — came from one 
and the same common origin. In consequence of his experinienfs. he was able 
to base hie argument on two weU-pro\’ed facts, namely : — ( 1) tliat the si.x species 
( Mfifirlini. Lam., T. tit rffiii tnu . L. T. iliiriini. Oe'.f . T. Viitiiiitvii m . L, T. Sjirttii. Hyi ri fJ. 

L, and T. (tiny tell III. Set.ngt) of cultivated wheats can be crossed amongst rheiii- 
selves and give products indetinitely fertile. (2) That on crossing any two of 
these six. the other four may appear among the re.snlts.” 

Only the briefest possible abstract has been attempted in the fore- 
going observations regarding the classification of the varieties and races 
of ■wheat usually adopted by writers on this subject. The student who 
may -wish fuller details should consult Kiirnicke and Werner {Handburh 
des Getreide haves, 1885, ii., 209-529), where it will be seen several hundred 
forms are discus.sed. 

[Cf. E. M. Shelton in the Report oti the K’l-tt in Whrnt Conference (held in 
Brisbane, Queensland, 1894); Dept. .Tgri. (Botany): — Carleton, Ru.isinn 

Cereals, Bull., 1900, No. 23. 12-30 ; al.su Macaroni irAeat-i, Bull., 1001, No. 3 ; 

Scofield, Algerian Durum Wheat.s, Bull., 1902, No. 7 ; Carleton and Chamberlain. 

Durum ^yheats, Bull., 1904, No. 70 : Lyon, Improv. Quality of Wheat, Buff., 

1905, No. 78; Kept. Third International Conference, 1906, on Genetics (published 
Royal Horticultural Society).] 

Practical Aspects . — From the study of an e.xtensive series of Indian Watso Cs 
specimens sent to London, some years ago, the late Dr. Forbes Watson Classifica- 
propounded the follotvine classification : — (1) white, soft ; (2) white, hard : 

(3) red, soft : and (4) red, hard. The vern.acular term pis.si u.sually denotes 
soft wheats, and these are the tvheats chieily exported from India. To a 
certain extent these four groups are cultivated side by side in the same 
district, but on the whole a geographical isolation may be perceived. 

Northern India, for example, produce.s mainly soft wheats, while Southern 
India and Bengal grow mainly hard forms. The cultivation of the finer 
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and the Nerbudda. South of the Nerbudda, the true soft wheats mav 
be spoken of as very nearly unknowui. The prevalent wheats of the 
United Pro\-inces and of some parts of Bihar and Tirhut are soft white, 
and of the Panjab soft red. Some years ago the late Col. Wace estimated 
that out of the 7 million acres of wheat then in the Panjab, 5 million 
were under soft red wheats. But the soft red extends further to the south 
than the soft white. Hard wheats predominate in the Deccan. Berar 
and some parts of Bengal, and the less valuable form, hard red, e.xtend.s 
farthest to the south, and is the only wheat capable of cultivation in the 
moist climate of the lower Gangetic delta, in Orissa and in Burma. In 
many parts of the Bombay Presidency, south to Mvsore and Madras 
Presidency, an extremely hard red wheat becomes prevalent, namely 
that already mentioned under the name spelt. 

Prain {S'ote on Races of Beng. Wheat, in Dept. Land Rec. and Agri., l.c.) 
discusses the value of the characters based on the consistence of the grain 
— the hard and soft ; also the distinction according to colour — white 
and red ; and lastly, the condition of bearded and beardless grains. He 
finally comes to the conclusion that little reliance can be placed on such 
distinctions taken by themselves. He, however, points out that white or 
grey wheats, whether soft or hard, have, as a rule, distinctly broader leaf- 
blades than have the red wheats, and adds that in Bengal the wheat? 
grown are practically all bearded. Summing up his observation of these 
aspects, Prain comes to the conclusion that Watson's classification, which 
combines consistence and colour of grain, is of practical value. The soft 
white wheats of Bengal are called dudkia ; the soft red wheats, jamah ; 
the hard grey wheats, gangdjuU, and the hard red, hheri. Mukerji [Hand- 
book Ind. Agri.) mentions fifth and sixth forms, namely piusa and 
nanhia. 

In the United Pro'viuces the daudi wheat is spoken of as the finest. 
iliindia denotes a white, soft wheat of good quality, which is beardless. 
This wheat is met with here and there : thus Russell alludes to it in his 
Gazetteer of Damoh as grown in embanked fields, since it requires more 
moisture and is less liable to rust than the bearded wheats. The account 
given bv F. G. Sly of the wheats of Hoshangabad (Rept. Land Rev. SetiL, 
1891-1905, 26-7) is probably more or less applicable to the whole of the 
Central Pro^dnees. " The principal kinds of wheat grown are pissi, soft 
and starchv. white : jalalia, hard and slutenous, white : daodia, soft and 
starchy, white ; saharia, soft and starchv, white ; hithia, hard and gluten- 
ous, red : and hansi, hard and reil. All kinds are bearded, no beardless 
wheat being grown, which cultivators ^-ay is becau.se birds attack it more 
freelv. At j^resent no less than 8(1 p)cr cent, of the wheat sown is ■pt.ssi. 
whereas at last Settlement pissi is de.s( ribed as an inferior kind, little 
sown, jalalia and kathia being grown in about equal proportions. This 
remarkable change has been brousht about by the export trade, pissi 
being in the greatest demand. Jalaha is still jireferred for home con- 
sumption. because it makes better siiii.” The cultivation of white soft 
wheats in most provinces of India has greatly expanded with the foreign 
demand. 

G. A. Gammie [Provis. Cla.ss. of Ind. Wheats, l.c.) subordinates the 
characters based on the consistence and colour ot grains to the presence 
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or absence ol a beard. He forms six sections ; — two 0 .“’ «hii h are b.-ard- 
]ess and correspond, he savs, to Iinhi-vttinu. Linti. ft. i.. ii.. iii., iv.). j . 

The.se would appear to be tor tlie inO'~t part white u heats both soit and 
hard, thoufth one of them, the lomina group, is desenhed as hanl red, 
and the illu.stration shows it to be .--hortlv liearded {cerfainlv not 
beardless). Gammie’s third .section he designates as the' Mli ku^hal. 
bakshi or lahno wheats, which he identifies A\irh 7'. jiilosmii (l.<\ t. v. I. r .<1 
In these, the spikelets are velvety, bearded, ami the gr.iin.s deseribi'd as 
hard white, yellow or red. The bakshi wheats are almost eontiiie!! to 
Bombay, more e.sj)eriallv the Deccan, and are not met with in the Koiikan. 

Then the fourth and fifth sections are also bearded wheats, whndi Gaiiiinie 
regards as being forms of T. trsfiriiin. Linn. The foriner he calls pnpnfia . .. 

wheat {I.C., t. vi.), a form met with mostlv in Bombav ami the Gentral 
Provinces, and posse.ssed of hard yellow or hard red grain. The latter lie 
designates the daudkhani wheats {J.r. t. vii.) : these are shortlv beardi-d 
and the grains soft white, hard white or hanl red. They are met with 
in the Panjab and, Gammie say.s, may be viewed as the tran.sitional 
forms between the long bearded and beardles., wheats. Eastlv, his si.xth : - , 
section (I.C., t. viii.) embrace.s the various forms of khapU alreaily di.scussed 
(p. 1084). These, he says, are awned and have a covered, hard red grain. 

An American correspondent of Gammie's. it would seem, had identifieil 
the Bombay khapU to be the same as Emmer wheat of .'Siberia — " a 
variety used to transmit rastproof qualities." But in 1903. Gammie tells 
u.s. the khajjli " became decidedly rusted, so that it has now lost its long- 
maintained reputation of immunity.” 

Hybridised and Pedigree Wheat. — The improvement of the stock Hybrids, 
of wheat has for many years been recognised as an essential feature of 
rational cultivation. Recent research would seem to show, however, that 
not only better but more immediate and more rmiuring results are likelv 
to be attained by hybridisation of stock than by the tedious process of 
selection that hitherto has resulted in what are known as pedigree wheats. 

It is, in fact, not enough to know the species and varieties of I'ritirii nt; it 
has become imperative to be able to recognise the races and to successfully 
cross these in directions ascertained to secure the fi.xation of jiroperrie^ 
of value in direct adaptation to environment. For example, the property 
of certain flours, known technically as " .^tl■e||gth.'’ that is to say the 
capacity to aSord a large loaf, has been e.stabli'hed .as a racial character- 
istic that may be secured by the adoption of certain stocks, or by their 
utilisation in hybridisation. At one time it was assumed that strength 
Was due to manuring, to methods of cultivation, to soil and climate, or 
to season of reaping, but each and every one of these opinions have 
been te.sted and found unconnected with the production of ‘‘ .strength.” 

All English wheats are admittedly deficient, but Red Fife Wheat (among t , . . . 
others that might be mentioned) has been found not only to po.-i.'-e^s 
that property, but to preserve it when grown in England, ami to tian.^- 
niit the same when employed in crossing with standard Engli-h win- 
''Urh as Golden Drop. [Cf. Hall, in Journ. Board Ann., 19<»I, .xi.. .331- 
33,: Rept. Confer, on Genetics, Roy. Ilort. Soc.. 1W6. 384.] In .1 brief note 
by Howard {Aqri. Journ. Ind.. ibOfi. i.. pt. iv.. it is very proj>c-rlv 

urged that the first step toward improvement m to secure uiiiformity. 

He has accordinglv pointed out that in India it is not uncommon to 
find wheat not only grown mi.xed with barley, gram and other such 
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crops, but to discrover several distinct races of wheat mixed in one ana 
the same field. 

Properties and Uses. — The methods of employing wheat for human 
food in India vary somewhat in the different provinces. From the grain, 
three chief kinds of flour are made, \iz. suji, maida and did. The 
first is a granular meal obtained by moistening the grain overnight, 
then grinding it. The fine flour passes through a sieve, leaving the suji 
and bran above. The latter is got rid of by winnowing, and the round, 
granular meal or suji remains. This preparation may be described as a 
form of semolina, and is most easily produced from the hard wheats rich 
in gluten. It is employed in confectionery, and in place of oatmeal in 
making a kind of porridge. The hard white wheats are also valued in the 
preparation of macaroni. Maida and ata may be prepared from the flour 
separated in the preparation of suji by regrinding it and passing it through 
a finer sieve than used formerly, the finer flour that passes through being 
maida and the coarser ata. They are, however, most largely prepared 
without going through the process of separation of suji, the dry grain 
being at once ground and sifted into the two qualities. Maida is the luxury 
of the rich while ata is the flour of the poor and is generally cooked in the 
form of coarse csikes—ckapattis — toasted by the side of an open fire. These 
are eaten along with dal and ghi or other relish, and constitute the chief 
food in the wheat-consuming tracts of India. In many localities, however, 
the ata is not obtained from pure -wheat but from a mixture of wheat- 
barley or wheat-gram, the two grains being ground in the mixed form— a 
habit that has led to cultivation of the mixed crops already alluded to and 
also to the sale of the mixed grains, a condition by some persons incorrectly 
regarded as deliberate adulteration. In the larger towns of India, bread 
and biscuits, prepared from flour leavened and baked in the European 
fashion, have come greatly into use and seem destined to even more general 
consumption. But the fermenting of wheat flour in the manufacture of 
bread seems to have been unknown prior to the advent of the Europeans. 
The uses of -u-heat in the arts and medicine need hardly be detailed. 
Wheat starch is, as a rule, too expensive for extended use in India. Like 
that of rice, the gluten mixed with fine lime is employed as a special cement. 

For microscopical results consult Hanuasek (Micro. Tech. Prod. 
(Winton and Barber, transl.), 1907, 37, 334-49). 

Adulteration of Indian Wheat. — The opening of the Suez Canal 
brought India into direct touch with Europe and demonstrated the pos- 
sibility of Indian -nheat and other foodstuffs being conveyed to Europe 
in thirty day.s. Prior to 1870, no mention occurs of India’s participation 
in the -world's supply of -wheat. And -ivhen it did appear in the com 
markets of Europe, it w as viewed by many as introducing an undesirable 
disturbing element which it became necessary to ward off rather than to 
encourage. The delusion that rice was the staple food of India, and, there- 
fore, her chief agricultural (food) crop, seems never to have been more 
rudely dispelled than by the emphatically demonstrated fact that India 
not only grew wheat, but was prepared to contest certain markets and to 
land special wheats at a price lower than they could be produced elsewhere. 
This was first met by the outcry that, for greed, the better classes of the 
community were exporting the surplus stocks that formerly w-ere stored 
against times of scarcity and famine. When this failed, the tendency to 
uncleanly -wheat instead of beiu" removed by emulation, was stereot}-ped 
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into "refraction ’’ — in other words, percentages ol impurity were standanl- infractior. 
ised as unavoidable and therefore permissible, below which no enhance- 
ment of price was paid but above which deductions were authorised. The 
practical effect of this system was the payment of freight on mud and I rt'if^ht on 
the charges for cleaning in Europe, both ot which told against India's 
success as a wheat-supplying country for Europe. Viscount Cross, at a 
meeting held at the India Office in 1889, pointed out that an enormous 
amount of dirt was in this way imported annuallv and freight paid on it 
as if It were wheat. Assuming an average of 3 per lent. adulteration, that 
would come, on the 1905-6 exports of wheat conveyed to the L^nited s«-nuus 
Kingdom, to half a million cwt. of mud, on which freight and other charges 
had to be jiaid. Yoelcker {Ittipror. Ind. At/ri.. 277-8) and others have 
shown that this state of affairs is in no way due to bad cultivation nor to 
l areless threshing on the part of the Imlian culti\-ators, but is entirely a 
consequence of deliberate adulteration to suit the requirements of the I teliDerate 
English corn trade. A similar state of affairs characterised the American 
wheat trade, since the wheats that first came into Europe contained 
as much as 10 per cent, of prairie oats, rye and other impurities. 

It was sold on a standard of "fair average quality” (f.a.q.). But r .vq. 
the American producers soon saw the necessity for reform and turned 
out a clean wheat, and were thus able to establish the standards of 
sale on their own side of the Atlantic. So far. India has failed to 
attain that position, though more than one effort has been made to 
remedy the evil of adulteration both by the Government of India and 
the Indian merchants. 

In an official dispatch, dated November 29. 1906. the Government Futnn.' 
of India sum up the present position and then add that The repbes 
received have been considered, and the Government of India now feel 
justified in announcing for general information that, if buyers of 
Indian wheat desire to obtain regular supplies containing not more 
than 2 per cent, of impurities (that term covering all foreign matter 
other than food-grains) the mass of Indian shipments can be made 
on that basis,” 

By the opponents to reform, it has been uphehl that Iiulian wlieat is of < to 

necessity less pure than the wheats of Europe, America and Australia, 
due to the imperfeit methods and appliances of the Natives ; that ac- 
cordingly it has to bo washed, and may as well contain 2 per cent, impurity 
as one. But if the shippers are prepared to ilo the cleaning in India, 
a saving in freight would be effected that might go a long way toward 
covering the cost of cleaning and, moreover. Native methods might 
easily be improved. The demand for pure wheat to be made by the lor 

buyers in Europe would accordingly seem the natural and only solution 
of the present anomalous state of affairs, if the further position be 
not upheld as the ultimate result of the controversy, namely the 
expansion of the milling interests of India and the export of Hour in 
place of grain (see p. 1101). 

Seeds found in Wheat. — The seeds obtained during Indian wheat Screenings, 
screenings are gram, polygonum, rape and piazi — the last being a species 
of Asphodelus. which in the Panjab is often very prevalent in the wheat- 
fields — especially in the Jhelum districts — and to such an extent as to give 
much trouble to the cultivators. [Cf. Howard, Agri. Journ. Ind., 1907, 
i., pt. iv., 403-5 ; ii., pt. ii., 210.] 
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r, CULTIVATION. 

Range of Seasons and Crop Adaptations. — The antiquity of wheat 
cultivation in India can he at once realised by the evident direct adaptations 
of the forms of the crop grown to the varied conditions of soil and climate 
under which produced. As indicative of this wide range of racial adapta- 
tions to climatic and other conditions, the following passage from a paper 
vTitten by me on The Crops and Climatic Conditions of India (Agri. Le^., 
1895, Xo. 3, 38) may be here given ; — As a result of these considerations 
we have the startling state of affairs that a journey from one extreme of 
India to the other may reveal the cultivators engaged in every stage of the 
operations connected with certain crops, such as preparing the soil, sowing, 
watering the advanced crop, reaping, threshing and carrying the produce 
to market. For example, were the journey made in June from the Panjab 
to South India, the cultivators would in the north be found engaged in the 
early preparation of the land, for the crop to be sown in September to 
December ; in mid journey they would be seen tending the mature kaple 
wheat of the Konkan ; and in Mysore and some parts of Madras Presi- 
dency, they would be found sowing wheat — a crop that will be harvested 
in September and thus practically at the very time that the great wheat 
crop of Northern India is being only sown.’’ In general terms it may be 
said wheat cultivation increases on passing to the north, in other words, on 
lea\-ing the humid atmosphere and inundated soils of the south. Indian 
wheat as a whole might, moreover, be spoken of as comprising a varied 
assortment of winter wheats, that is to say, the bulk of the Indian crop is 
sown in autumn and reaped in spring (rah'i crop), but e.xcept on the hills 
it has rarely to pass through a winter of frost, so that from the climatic 
standard the Indian wheats might rather be spoken of as spring wheats. 
Frosts are, however, not unknown, and often do much harm as the grain 
is ripening. But unlike the spring wheats of Europe, the Indian crop may 
in general terms be said to ripen with an increasing, not a decreasing tem- 
perature. That is to say, from January onwards the approach is rapidly 
made to the hot season, and by April and May the hottest temperatures 
of the year are usually recorded. This circumstance, so dissimilar from that 
of most other wheat-producing countries in the world, may have much to 
say to the ‘‘ ricey ” character attributed by the trade to the Indian wheats 
as a whole. 

Yield . — The seed is ordinarily sown in October and ripens in three and 
a half to four months — a good average crop would be about 800 lb. to the 
acre. But there may be said to be two subordinate groups, namely dry- 
crop wheats and irrigated wheats. The increased facilities of canal irriga- 
tion account largely for the recent expansion of the area and production of 
irrigation wheats in the Panjab. The possibilities of the future in this 
direction cannot by any means be regarded as definitely established. 
Irrigation wheat on land liberally manured may yield from 1,200 to 1,600 
lb. an acre. 

Associated Crops. — To a large extent wheat is in India interchangeable 
with other rahi crops, such as linseed or gram, and it is accordingly rotated 
with these and may be sown alone or mixed with barlev or gram or with 
intervening rows of mustard or safflower. The value of a rotation with 
leguminous crops is fully understood by the Indian cultivator and imi- 
versally taken advantage of all over the wheat area. Kecently Howard 
{l.c. ii., pt. ii., 210) has pointed out that in the Eastern Panjab it is 
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customary to sow senji (Mrfifoftts inn-rifi<tr<i) Jmong cotton, so as 
to raise a rab'i forage crop. It is commonlv seen also among wheat 
(Fodder, in D.E.P., iii., 416). 

Diseases. — So much has been written on this subject, even in con- Diseases, 
nection with India alone, that many pages would have to be devoted 
to the subject before anything like a satisfactory abstract could be pro- 
duced. Eust is by far the most important or serious. It is known to 
the Natives as geru. qerivar, or jeru. According to the belief of the culti- 
vators, it attacks the crops only when sown on irrigated laiul or when 
an undue amount of rain falls or heavy clouds prevail, during the early 
growing stages. For some yeare the late Dr. Arthur Barclay devoted much 
attention to the study of wheat rust and arrived at many surprising con- 
clusions, one of which may be here stated, viz. that while tbe barberry inuwent 
bush of the Himalaya bears abundantly lecidial cluster-cups, which he 
supposed to be those of I‘iir<-iiiia //jv/mlii/.s-, the rust of the wheatfields 
is /*. mhif/o-verd (Journ. Bol., 1892, xxx., 46). In the Af)ncuhurai 
Ledger (1895, No. 20, 287-98) will be found an illustrated description of 
the two chief forms of the rust, \iz. 1‘. f/ftnuitiis and iA i-iihif/o-rerfi, 
and their various stages of existence. Massee (Textbook PL Diseases, 

1903, 247-9) deals very briefly with black rust and crown rust. A few 
years ago the Colonie.s of Australia held a series of conferences on rust in .yi-rr,iii 3 n 
wheat. As a consequence, voluminous reports of the deliberations of the 
Commissioners were published from 1890 to 1896. These were ably 
reviewed by Prain (Agri. Ledg.. 1897, No. 16). .About the same time 
Cunningham and Prain published a Sole on Indian Wheat Bust (Rec. 

Bot. Surv. Ind., i., 99-124), in which they point out that perhaps five species 
of J'ufriiiia attack the wheat of the plains of India. They also describe 
an mcidial fungus on Launea. which they suggested may possible be the 
source of the Shibpur wheat rust. Butler (Dept. Agri. Ind. Bull.. 1903, . 

pt. i.. No. 1) carried the subject a step further by throwing doubt on 
the secidial fungus of the Himalayan barberries being at all connected 
with wheat rust. He then remarks, “ I have found that the common 
.Ecifliniii on the barberry at Mussourie is not allied to the wheat fungus, 
but is a distinct and remarkable .species, accompanied by a I ' i-etlo-hTin 
on the barberry itself, and giving rise to witch’s brooms on the attacked 
bushes. The barberry may be entirely left out of account in India.’’ He 
then points out that the /'. of Indian writers comprehends 

several species, more especially (/iiiniartim and /'. frificina. Under 
the former he places the Ferozpur wheat rust and the Mogul Serai 
barley rust of Cunningham and Prain. JP. tjltnna rum appears earlier 
than P. (jramiuis, and as far as Indian experience goes, is much more 
destructive to the grain. 

The next paper of importance that appeared in India is that by Butler 
and Hayman, to which is appended a note by Moreland (Mem. Dept. 

Agri. Ind., 1906, i.. No. 2, 1-57, tt. i.-v.). This re-views the main facts 
.already mentioned, then pointedly exhibits the issues that remain unsolved 
regarding the propagation of rust from season to season (l.c. lUj. and in 
the concluding summarv speaks of three distinct rusts met with in India, For-.- 
viz. i*. gruminis (black rust), P. glumarum (yellow rust), and /'. 
triticina (orange rust). All three commonly attack -wheat, and the 
first two barley also. In conclusion, it may be said that these authors 
seem inclined to accept Eriksson’s theory of hereditary infection in He ciitr, 

1091 



triticum 

VULGARE the wheat plant 

Area 


Three Cldef 
Form?. 


Governed by 

External 

Couiideratioiic.. 


Kxpoita of 
Greatest \ alue. 


Famine. 


Displaces 

Cotton. 


Bent-paying 
Crops. ^ 


Extreme 

Fluctuations. 

Yield. 


Distribu- 

tion. 

Fanjab. 


U. Prov. 
C. Prov. 


preference to that 'which involves the discovery of an intermediate 
" host.” [Cf. Butler, Volunteer Wheat and Rust, in Agri. Journ. Ind., 1907, 
ii., pt. i.. 99-100 : Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1907, i., No. 2.] 
AREA OF PRODUCTION. — The chief wheats exported from India 
are the Muzaffarnagar soft white (dudhi) and the Bombay and Central 
Pro^dnees hard white (baJeshi) above indicated, but the wheats most 
popular within India itself are those produced in the Panjab. With the 
vast majority of the people of India wheat is not, however, a necessity of 
life ; it is indeed rarely if ever eaten by them. Wheat becomes an import- 
ant article of food in the Panjab only. In India as a whole, therefore, 
its cultivation is governed more by external than internal considerations. 
When the markets of Europe giv'e indications of profit, its cultivation 
is immediately increased. But the mere fact of a definite proportion 
of this foodstuff being produced as an article of export (far from being a 
source of danger) is of the very greatest value to India, since, when the 
necessity arises, exports can be stopped by increased local demand and a 
new source of food thereby rendered available. It is not to be wondered at, 
therefore, that exceptionally good harvests in Europe and America are 
immediately followed by lessened cultivation in India. The effect of 
famine on wheat exports may also be clearly demonstrated ; — The exports 
for the ten years ending 1899-1900 averaged 12J million cwt. ; in 1900-1, a 
year which followed a serious famine, the exports were only half a million 
cwt., and two years later (1903-4) they e.xpanded to 26 million cwt. If 
wheat displaces any crop it would be cotton, certainly not the food-grains 
of the people. Few cultivators are likely to be found so ignorant as to 
grow the millets on the rich lands on which alone wheat and cotton can he 
successfully produced. The best lands have always been devoted to rent- 
papng crops, that is to say, to export crops — such as oil-seeds, wheat and 
cotton — and only during times of famine would these lands be thrown 
under the millets and other necessitous food crops. 

From these and such like considerations it may readily be understood 
that the area in India (British and Native States) normally imder wheat 
manifests extreme fluctuations. Thus in 1891-2 it was 27,032,772 acres 
with a production of 6,093,741 tons of wheat ; in 1893-4 it stood at 
28,716,735 acres with 7,268,982 tons ; in 1895-6 it had fallen to 24, 071, .320 
acres with a production of 5,380,342 tons. Then it rose in 1898-9, and in 
the very next year, 1899-1900, fell to 18,687,782 acres with 5,357,142 tons. 
For the three succeeding years it fluctuated around 23 million acres, 
and in 1903-4 suddenly expanded to 28,413,743 acres with 9,641,145 tons ; 
and in 190.5-6 stood at 26,226,200 acres with a production of 8,560,340 
tons. The Final Memorandum for 1906-7 estimates the area at 29,444,200 
acres, hut the peld at only 8,508,040 tons. 

The provincial distribution of these acreages may now be discussed. 
The Panjab (including the North-West Frontier Province) heads the list 
with its lowest area (in recent years), namely 6,223,600 acres in 1891-2. 
and its highest record, 10,184,200 acres in 1906-7, vuth a production of 
3,588,100 tons. During the past six years it has shown an average of over 
8J million acres under the crop, and has manifested on the whole a steady 
expansion. Then follow the United Provinces, which normally fluctuate 
between 6 and 74 million acres. The Central Provinces stand next m 
order, with a normal area of from 2 to 3 million acres and Berar adding 
about half a million more. Then comes Bombay with from l-Jto 2 milhou 
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acres, while Sind and its Native States add to the ■’Bombay Presidency 
about half a million more acres. Lastly Bengal (including Eastern Bengal) 
normally possesses about IJ million acres. Except in the Panjab, 
therefore, the area in the other provinces cannot be regarded as giving 
any indication of expamsion. 

The Native States have collectivelv' about 6 million acres under y„tive states, 
wheat. The Final Memorandum issued bv the Commercial Intelligence 
Department estimates their area for 190()-7 at -5, 176, 0(10 acres, with a 
production of 1,048,540 tons. The large.st proportion is in Hyderabad and 
Rajputana. which each have on an average 1 million acres, while Central 
India has approximately 2 million acres. Included under these areas men- 
tion may be made of Gwalior, which during the past five years has had 
from 298,872 to 726.674 acres under the crop; Bhopal in 1905. 419,766 
acres; Indore, 287.681; Bandelkhand, 215,468; Bhagalkhand. 289,128 acres; 
and, lastly, Kotah has annually from 100,000 to 300,000 acres of wheat. 

Panjub and North-W'est Frontier. — One-third of the total cropped Panjab. 
area of the Panjab is usually under wheat, an area which represents about 
29 '3 per cent, of the total wheat area of British India. According to the 
.Agricultural Statistics, the actual wheat area in the Panjah in 1904—5 was 
7,681,700 acres and in the North-West Frontier 821.586 acres, the yield 
having been 3,122,900 tons. In 1905-6 the total area for the two provinces 
was 9,596,700 acres and the yield 3.790.000 tons, while rhe Final Memo- 
randum for 1906-7 estimated the area and yield, as already mentioned, at 
10,184,200 acres and 3,588.100 tons. A.s representative of distribution, 
it may be added that during 1904-5 the following districts in the Panjab Di^triLts. 
had each over 300,000 acres of wheat' — Lyallpur. 591.818; Ferozpur, 

565,433 ; Lahore. 438,360; Attock. 407.768; .Sialkot, 396.837 : Gujranwala, 

363.367 ; Amritsar, 350.397 ; Shahpur. 342.483 ; Gurdaspur. 330,586 ; 

Jhelam, 325,793 ; Gujrat. 310.725 ; and Multan, 305,051. In the North- 
West Frontier the areas are smaller, the chief being — Peshawar, 299, .347 
acres; Bannu, 209,136; and Hazara. 122.068. 

The crop is sown on wLat are known as rausli and rohi lands ; the ^ou-. 
former are light, easily pulverised loams, very prevalent in Upper India ; 
the latter, rich well-drained soils approaching what i.s known as ddkar. 

Dakar proper is as a rule too heavy and not sulfieiently drained for wheat. 

The crop occupies the soil for about .six months — the first sowings are 

made by the middle of October, and the harvest operations are completed 

by the latter end of May. The systems pur.sued vary to some extent 

locally, but mainly in consequence of the nature of the soil and source of 

water supply. The following particulars derived from Hosfiiarpur District 

Gazetteer (1905, 93-5) is representative of the Panjab generally. The rucay 

common w'heat grown is a reddish bearded variety called kdthi. the Idml 

most commonly used for mixtures with ^am and other crop.s. " The 

number of ploughings given to wheat varies according to the crop that 

precedes it. If it follow's maize, the time for ploughing is .short, and not piougiunjs. 

more than three or four can be given. If the two-vear course is followed, 

continuous ploughings can be given for ten months ; but even so, the 

majority of farmers do not plough more than eight or ten time.s. The 

best time for sowing is from the middle to the end of October, but wheat 

can be sown up to the end of December. In the riverain villages the lan<l 

is often not drv enough to sow till November, and if the seed i.s sown too Lite rowing, 

early it is eaten by a small grasshopper called toka. The subsequent 
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operations are simple. The field should be occasionallr weeded in 
November and December. After December, nothing need be done be- 
•sides the protection of the crop from stray animals till it is ripe in April. 
About the middle of April is the proper time to begin reaping the wheat 
harvest.’’ 

■■ The quantity of seed used is half a maund per acre, but a good deal 
depends on weather conditions at the time of sowing, and also on the 
class of soil. The average outturn varies much from tract to tract. Ex- 
tensive crop experiments were carried out for five years during the First 
Kevised Settlement, and the results seem to show that in the best plains 
Tahsils, the average produce is 8 to 9 maunds an acre ; in Dasuya 
about 7 maunds ; and in the hills only I maunds.” Of course the 
difference is enormous between the outturn of the best land, highly 
manured, 12 to 14 maunds, and that of the poorest sandy soils or badly 
manured land, 6 to 9 maunds. *' In the light soils of Kandi the yield 
falls in bad years to 3 or 4 maunds per acre.” 

.Tccordiiig to the Agricultural Statistics, the average yield per acre 
in the Panjab for a period of five years ending 1901-2 was 935 lb. irrigated 
and 642 lb. unirrigated land, and in the North-West Frontier, 883 lb. on 
irrigated and 563 lb. on unirrigated. In the Panjab the largest yields were 
obtained in Gurdaspur, Amritsar, Jalandhar, Ferozpur, Delhi, Ludhiana, 
Lahore, Ambala and Mianwali ; and in the North-West Frontier in Dera 
Ismail Khan, in all of which average rielcls of over 1,000 lb. (12 J 
maunds) per acre have been recorded on irrigated lands. 

[Cy. tVace, Patijab Wheat (Panjab Govt, publieat.), 1884; Diet. Gaz. : Repts. 
Oper, Dept, Lanel Rec. anel Arjrt. : Setti. Repts. : Repts. Agri.-Hort. Gardens, 
Lahore: Howard, Wee.ds in Panjab Wheat Fields, Agri. Journ. Ind., 1906, i., 
40.3-5.] 

United Provinces. — The crop is very important in these provinces, 
ordinarily occupying about one-fifth of the net cropped area, an amount 
which on an average of the five years ending 1904-5, represented 27'9 
per cent, of the total wheat area in British India. According to the 
Agricultural Statistics, the area in Agra in 1904-5 was 5,533,542 acres 
and in Oudh 2,197,224 acres, giving a total of 7,730,766 acres. The 
outturn for the same year was estimated at 1,897,(XK) tons. In the Final 
Memorandum on the crop for 1906-7, the area is stated to have been 
in 1905-6, 6,478,900 acres and the vdeld 2,428,7(X) tons ; and in 1906-;, 
7,039,100 acres and 2,164,500 tons. In Agra the largest areas are usually 
ill the Meerut and Rohilkhaiid Divisions. In the former, Meerut district 
had 383,916 acres in 1904-5, Saharanpur 355,272 acres, Muzaffarnapur 
276,864 acres, Bulandshalir 258,377 acres, and Aligarh 229,100 acres; 
in the latter (Rohilkhaiid Division), Moradabad had 383,555 acres, Budaun 
.344,345 acres, Shahjahanpur 276,703 acres, and Bareli 222,895 acres. 
In Oudh — Lucknow Division — Hardoi had 320,938 acres, Sitapur 269,836 
acres, and Khori 221,264 acres. In Fyzabad Division, Gonda had 277,487 
acres, and Bahraich 247,823 acres. 

No general statement regarding cultivation has been published since 
the F ield and Garden Crops appeared, but the annual reports of the Cavm- 
pore Experimental Farm and the bulletins issued by the Agricultural 
Department contain much valuable information, especially regarding 
the experimental manuring of wheat. The crop is entirely a rabi one, 
being soivn at the end of October or beginning of November, and cut 
in March and April. According to Duthie and Fuller, it is grown on 
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almost every soil, except the lightest sands, but a ?athei' heavy loam is .'..iis, 
considered best. The better class of wheat -fiehls are manured every jLmurc. 
second or third year, and the land is sometimes prepared by herding 
sheep on it. As a rule, wheat is sown onlv on land that has lain fallow 
during the preceding Ichar’if (known as chaumas or jiuraJ), but in highly 
manured lands near village sites it occasionally follows maize. No par- 
ticular rotation is known to be pursued, but in tracts where cotton is I'.ot.mon. 
widely grown, wheat is generally said to follow. In the Meerut district 
an elaborate rotation is practised in which wheat i.s grown only twice in 
five years. On an average the land is ploughed about eight time.s before riouijiiiugs. 
sowing. The seed rate is .said to varv from ftK) to IKt lb. jror acre. After 
sowing, the field is divided into irrigation bed.s. If the .soil is sufficiently 
moist in October to allow of the seeds germinating properly, the necessity 
for irrigation will depend on the occurrence and e.vteut of the winter rains. 

Should the soil be too dry for germination, a watering (called paleo) is watermg. 
given before sowing. As a rule, three or four waterings are said to be 
ample even in the driest localities. As regards outturn, it has been esti- outturn, 
mated that 15 maunds per acre for wheat grown alone, as also for wheat - 
barley, and 13 maunds for wheat-gram, are the lowest averages which 
could be taken. According to the Aijricultural Statistics, the average .werag®. 
yield for the whole province for the five years ending 1901-2 was 1,250 lb. 

(15 maunds) per acre for irrigated wheat, and ^00 lb. (9-75 maunds) per 
acre for unirrigated. The largest average yields diu'ing that period were 
obtained in Bulandshahr and Bahraich, viz., for irrigated wheat, 1,300 lb. 
per acre, and in Bahraich and Naiui Tal, viz., for unirrigated, 1,050 lb. 
and 1,000 lb. respectively. 

[Cf. Wright. Repf. on Wheat Cull, and Trade in V. Prov., 1S78; Duthie and 
Fuller. Field and Garden Crops, 1882, 1.. 1-8, tt. 1-2 : Le.ither, Exper. on Wheal 
and yiaize. Dept. Land Pec. and Agri. V. Prov. Bull.. litOO, Xo. 9 ; also Exper. 
on Growth of Wheat (a) with Green Manure (6) in Pol. with Ltgum. Crops. X'u. 10 ; 

Moreland, Australian Methods of Test, and Improv. Wheat, m Agri. Ledg., 1901, 

No. 2, 11-31; X’evill, Diet. Gaz. V. Prov., 190.3-0: Sunierous Repts. of Exper. 
conducted at Caivnporc Exper. Farm-, also Repts. Govt. Bot. Gard., ISaharanpur, 
and Sort. Gard., Lucknow.} 

Central Provinces and Berar. — In these province.s wheat occupie.s C. Prov. 
about one-eighth of the total cropped area, a figure that repreNOiits 11 A 
per cent, of the total wheat area of British India. The actual area in Artu. 

1904-5, according to the Ai/rieultaral Stnlisttes, was 3.070,421 acres in the 
Central Provinces, 427,236 acres in Berar. and estimateil yields 751,900 Yield, 
tons and 80,000 ton.s. The Final Memorandum on the crop for 1906-7 
states the combined area and tueld to have been in 1905-6, 3,443,800 
acres and 834,400 tons; and in 1906-7, 3,689,800 acres and 904.700 
tons. According to the figures for 19<14r-5, the districts with largest District., 
areas expressed in acres in the Central Provinces were Hoshangabad, 

424,588 : Jabbalpur, 362,354 : Saugor. .332,788 : Seoni, 261,674 ; Nag- 
pur. 214,258: Chhindwara, 197,767 : Damoh. 191,511, etc. In Berar 
— Buldana, 145.582 ; Basim, 98.862 : Amraoti, 67,429. etc. 

The svstem of cultivation is practically the :,ame :is that pursued Manure and 
in the heavy black soils of Bombay (see below). Unlike the United Pro- 
vinces and Panjab, manure and irrigation are here unimportant. For 
ordinary wheat cultivation, preparatory operations commence in April Seasoio. 
or Mav and the field is ready for sowing by October. The seed rate 
varies from 80 to 120 lb. per acre. The crop i.s left entirely to itself till 
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harvest in the befiiahinp of March. A different sv'stem is pursued in a 
tract of country which includes a considerable portion of the Jabbalpur 
and a small portion of the Narsinghpur and Seoni districts. The fields 
are surrounded with banks, and rainwater is allowed to accumulate in 
them. The water is let off at the beginning of October, and the seed i.s 
then drilled in without any preliminary preparations. The average 
outturn for the province for the five years ending 1896-7, according to 
the Aqriaihural Statistics, is estimated to have been 925 lb. per acre for 
irrigated wheat, 570 lb. for uuirrigated. Returns for irrigated wheat are 
given only for Betul. Chhindwara. Nagpur and Nimar. 

The method of cultivation pursued in Berar differs but little from 
that in the Central Pro\*inces. It is sown in October and reaped in 
February, and is cultivated in rotation with other crops. The Agricultural 
Statistics give an average yield, for a period of five years ending 190f-2, 
of 687 lb. per acre, 

[Cf. Land Rev. Sett/. Repta. : Nagpur Exper. Farm Repts . ; Fuller, Nute 
on Outturn of Land under Principal Crops in C. Prov.. 1894, 4-10 : Russell. 
Diat. Gaz.. 1900, A, 87-90. 101-2, 105-7 : Clouston. Matt. Exper. with Wheat 
at Nagpur Exper. Farm, in Agri. Journ. Ind., July 1900, i,. pt. ill., 20.5.] 

ffajputana and Central India . — The returns published annualh' in 
the volume of Agricultural Statistics would appear to give actual areas for 
which definite surveys have been made. The figures, on the other hand, 
published by the Commercial Intelligence Department would appear to 
be forecasts and estimates. According to the former, the area in 1904-5 
in Central India and Rajputana (viz. Gwalior, Jaipur, Bikanir. Marwar. 
Tonk. Alwor, Kishengarh. Bharatpur, Jhalawar and Kotah) came to 
1.277,872 acres, with Ajmir-Merwara adding 17.167 acres. According to 
the latter (the Commercial Intelligence Department), particulars of other 
States are afforded, and thus manifest larger areas, viz.— 2,171,019 acres 
in Central India and 1,022,773 acres in Rajputana, with rdelds of 
472,658 tons and 188.981 tons respectively. Accordingly, if we accept 
the areas given in the estimates for Central India and Rajputana as 
approximately correct and add to them the area for Ajmir-Merwara from 
the Agricultural Statistics, we would obtain a total of 3,211,959 acres 
under wheat in 1904-5. The Final Memorandum on the crop for 1906 - 1 
states the area to have been in 190-5-6, 1,852,100 acres with a yield of 
420,600 tons in Central India ; 604,000 acres and 145,000 tons in Raj- 
putana : and in 1906-7. 2,895,000 acres and 639.800 tons in Central 
India ; and SlO.fKXt acres and 215,000 tons in Rajputana. In Central 
India the most important distri< ts are Gwalior. Bhopal, Indore, Bandel- 
khand. Bhagalkhand and Bhopawar ; and in Rajputana — Kotah, Jaipur. 
Tonk and Bharatpur. 

There is little information regarding cultivation available beyond 
the facts given above. The climate and soil closely approximate to the 
Panjab on the one hand and to the Central Provinces on the other, and the 
wheats are accordingly similar. In Ajmir-Merwara the best land is said 
to be selected for wheat, generally near a tank or well. To obtain a full 
crop, the land is falloweil during the rainy season (June to September), 
and is ploughed two or three times. Sowing begins about the end ot 
(Jetober and lasts till the end of November, the crop being reaped ic 
April. The quantity of seed sown is said to be about 2 bushel-s per acre, 
and the outturn, if the crop be manured and irrigated, is about 34 busheb- 

Bombay and Sind. — The area in the British districts of Bombay and 


1096 



TRITICUM 

WESTERN INftlA vuloare 

Ciiltivation 

Sind represents about one-eleventh of the total net,rrop])ed an ,i of the ArtM. 
Presidency, or about ~ri pier cent. {Bombay), and I'O per cent. |.''ind) of 
the total wheat area in India. The areas in lyoi-,"). according to the 
Agricultural Statistics. wer(> 1.749.182 acres in Botnbav. 491.41-t a( n-s 
in Sind. The Final Memorandum for the same vear, issued bv the 
Department of Land Records and Agriculture, estimates the area in the 
British districts of Bombay at 1,(111,197 acres, and in .Sind at 479.(129 
acres, while in the Native States the area is stated to have been 5:5.0,4 41 
acres, giving a total (including Native States) of 2.ti2(i,27(> aeies. The 
total yield is e.stiniated at 4(19,134 tons. The Final Memorundum lor .lOi. 

1906-7 states the area and yield to have been in 190.")-tl, l,97r).:55;5 ai res 
and 471,357 tons: and in 1906-7, 2,219,763 acres and 504.827 tons. The 
largest areas, expressed in acres, in the British districts of Boiiibav in o.,tn..u. 
1904-5. were Khandesh. 393,815; Nasik, 271.091; Ahnnidnagar. 243,630: 

Dharwar, 243.262: Bijapur, 144.328; and Ahmadabad, 100 , 70H. [n 
Sind, Thar and Parkar, 122,165; Sukkur, 118,421 : and Larkliana. 114,9.’5o. 

In the Native .States, Kathiawar, with an acreage of 241.932. is the 
largest area. 

Lisboa {Bomb. Grass.. 1896, LlO-l) makes some intere.stir.u remaiks ui.eatBnot a 
regarding the wheat area in Bombay. He states that the wheats grown 
are not largely in demand in England, and further that there is littie 
prospect of the area being materially increased. He argue.s. accordinglv. 
that the growth of wheat is not so greatly influenced by the prices 
ruling in Europe as some suppose. Being a late-.sown crop ((.ictoben 
its area rather depends on the amount of .suitable land available after i,»r„,T..ientoa 
cotton and the early cereals have been protided for. Moreover. ,a.s there ' 
are not e.xtensive areas of land now uncultivated that are tit for wheat. In- 
holds that the extension of railwav.s in the Presidency and the bri'k export 
demand will not have such an effei t in encouraging the gr.iwth as ^oiue 
writers allege. Nevertheless, since 1896 the wheat area of the British 
districts of Bombay has. if aimhing. steadily improved. 

The methods of cultivation pursued in the Presidency have be.-n 
fully discussed by Mollison (Textbook Ind. Agrt.. 19(»1. iii.. 25-.'<i. ' It i-, 

extensively grown as a drv crop on deep, black, nioi'-ture hohliim 'od. .rrCmp. 

The finest <lrv crop lands of the Pre.sidenci- are along the IVipti m 
Khandesh, in the plains of Kopergaoti and along the (todavery in Ah- 
mednagar. " As an irrigated croji it dm-^ be^t on lighter soil. " Meilium 
black soil, so common in the Deccan, is very suitable. " The dry crop nhcksoiU, 
is either grovni alone or with subordinate rows of .safflower. In Panch 
Mahals, wheat and gram are grown together. Irrigated wheat is usually 
unmixed. The drv crop " i.s grown continuously in some parr:^ ol .\hnied- 
nagar, Ahmedabad and Nasik. In the cotton districts of Khandesh, 

Dharwar, Broach, etc,, it is rotated with cotton and judr. In the deep n.e.rivii. 
black soil which borders the Tapti in Khandesh, it is rotated with lin-'Ccd 
and gram. In the Panch Mahals on land brought under tillage duriiig 
recent vears it follows a i/furi/ crop of maize, the laml being double i lopped 
annually.’’ 

In the case of drs'-crop wheat, jireparatorv tillage begins usualL' befoie '•o-ca. 
the rains, and the soil is worked into a friable <ondition -o that it mav 
readilv absorb the monsoon rain which falL- in .June, Julv and .Vugust. 

It is not often manured, but if manure be given, it should be applieil Mci uS!. 
in August or September and mixed with the soil by a light ploughing. 
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THE WHEAT PLANT 

It should be sown iij October, and the seed for dry-crop wheat is always 
drilled. The rate varies from 40 to 55 lb. per acre. Irrigated wheat, on 
the other hand. '' i.s sometimes broadcasted, sometimes drilled and oc- 
casionallv sown by hand in the furrows behind the plough.” The seed 
rate is higher than for drv wheat : " 70 to 80 lb. per acre are ordinarily 
sown, and in the case of spelt wheat in husk, fOO lb.” After sowing, the 
crop requires little attention beyond regular irrigation. 

■■ The outturn of grain varies much with the season. A well-managed 
irrigated crop produces about 2.000 lb.” (21-4 maimds) " grain and over 
a ton of straw, whilst a good dry crop will not often exceed 1.000 lb. of 
urain and about the same weight of straw. 600 to 660 lb. grain per acre 
probablv represent a full average crop in an ordinary year from deep, 
black soil, cultivated in the ordinary manner.” 

The cost of cultivating dry wheat in Khande.sli. Mollison estimates at 
Es. 12-7a. jier acre. 

Sind mav be said to be intermediate between Bombay and the Panjab 
as regards wheat cultivation. In parts of the country, the methods of 
cultivation, the nature of rhe soil and the character ot the wheats are 
similar to those in the Panjab, but in other parts an approximation to 
the wheats of Northern Bombay is seen. The Sind wheats are generally 
said to be superior to those ot Bombay, and possess a larger proportion 
of soft white forms. Host of the Sind wheats are, as in the Panjab, 
repeatedlv watered or flooded during their gro^i'th. A dry' crop is, how- 
ever. rai.sed on lands that are inundated during the rains. For a period 
of five years, ending 1901-2, the average outturn in Sind, according to 
the Aijrwultural Statistics, was 1.066 lb. per acre. 

[C/. Jlunteith, Wheat Cult, in Bombay Pres.. Govt. Publicat. Rev. Dept., 1883, 
No. oOo ; Lisbud, l.e. 128-34; Bi.pt. Director Bot. .Surv. Ind., 1902, 8; Crop 
Exper., Bomb. Pres. ; Bepts. Dept. Land Bee. and Ayri. : Exper. Farm Repts., 
Poona. Manjri, etc.'\ 

Bengal.-— T m area in 1904-5 (including Eastern Bengal), according to 
the Agricultural Statistics, was 1.4-55,50<j acres, which gave a yield of 444, 1(X) 
tons. This represents only about 2 per cent, of the net cropped area 
of the pirovince. The Final Memorandum on the crop for 1906-7 states 
the area and vield in Bengal (excluding Eastern Bengal) to have been 
in 1905-6, 1,248,300 acres and 396, 600" tons ; and in 1906-7, 1,402,600 
acres and 388,700 tons. The districts of the Patna Division ordinarily 
contain about one-half of the total area, amounting, in 1904-5 to 746,300 
acres, and those of Bhagalpur about one-third, or 422,100 acres in 1904-5. 
The areas i:i the other diensions were : — The Presidency, 120,900 acres , 
Rajshahi, 113.6D) acres: C'liota Nagpur. 36,0(X) acres; Bardwan, 14,000 
acres, etc. According to the .igncultural Statistics, the average J'ield 
has been fixed provisionally' at 12 mauuds or 984 lb. per acre for the 
Bihar districts. 10| maunds or 851 lb. per acre for the Bengal districts, 
and 451 lb. ptor acre for the district i of Chota Nagpur. 

Mukerji states that a '' clav-loam, easy of irrigation, situated in a 
drv localitv. is the best soil to choose for wheat ' : and again, The 
best crops of wheat are grown on land mainly brought under canal im- 
"ation. " The land should be prepared for sowing as soon as possible 
after the rains are over. Sowing should be made when cold cveather has 
been e.stablished, say, in November. In rockv and laterite soils, sowing 
should be done earlier, about the 20th or 2.5th October, or even earlier 
if the rains cease in October. About 100 lb. of seed are used per acre, bu 
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Mukerji tliinks that too much and that 50 Ih. stJould sutiii’o. After 
sowing, the field should be laid out in irniration beds, and one or two 
floodings given. One hand-weeding shoidd be done within ten davs 
after the first watering, and two hoeings may be sub.sei|Uentlv given. The 
crop is harvested when the grain is ([Uite ripe. Mukerji estimates the 
eost of lultivation at Rs. 2*) ])er aere and the value of a crop con- 
sisting of 12 maund.s grain and 1(5 maunds .straw at Rs. .‘IT-S. giving a 
profit per acre of about Rs. 11. 

[C'f. Grierson, Ilihar Peasant Life, 1KS.5, 213-4; Pulf. ami Trade of Wheat 
in India, Renei., 18S() ; Basil, Aijri. Lohardatjn, 1S!»U, pt. 2. 30-2; .Mukerji. 
Handbook Ind. Agri., 1901. 237— io ; Admin. Hept. Peng., 1901 2, 11 .7; Hoy. 
Crops of Bong., 1900, 31-42; 0'Malle\, lit ng. Hist, (laz , 1900. i. 49, .74; li.. 
80-1 ; ill.. 109; liepis. Dept. Land Per. and Agri. Ping ; Dnniraon and Sib^nir 
Exper. Farm Pepts.] 

Eastern Bengal and .Assam. — Wheat is a very uuimjiortant crop in 
Assam. The area returned for 1904-5 wa.s 10.012 acres. ]ir,icticallv the 
whole being in (loalpara. The Final Memorandum on the croji lor 1906 -7 
states the area and viehl in the new province of Eastern Bengal and .Vssam 
to have been in 1905-6, 159,800 acres ami .50,000 ton.s : and in 1906-7, 
168,700 acres and 44, (XK) tons. Cultivation in Assam as yet is almost 
entirely of an experimental nature. An account (Ilept. Dept. Land Her. 
and Acjri., 1904, 20-1) of some of the e.xperiments made in 1903-4 in 
Manipur and certain localities in Cachar and the Assam Valley is given. 
" In Manipur," it is stated, ” one of the four exjH'riment.s made gave, 
a very successful result, the yield being no less than 2.140 Ib. of grain 
to the acre,” but in the other localities they generally proved a failure. 
Summarising the e.x]ieriments. it is .said that '' wheat will undoubtedly 
thrive and give a good yield in Manipur ; it prorni.se.s well in the Naga 
hills, but the people need to be educated to ajijirei’iate ami tmid the un- 
accustomed crop. The same remark ajiplies to Nowgoiig and Kamrup. 
and there is a fair prospect of success with wheat in the.se two liistrii ts." 

The area in Easterii Bengal does not usually much exceed b50,(M10 
acres. Taking Eastern Bengal and A.s.sam together, they niav be said 
normally to possess a wheat area equivalent to 1 per cent, of the total 
wheat area of British India. 

Madras and Mysore. — Wheat is unimportant in the Madras l‘ri-si- 
denev, and occupied only 1.5.27(i acres in !9i).5 (i. In Mysore the 
corresponding area was 1.178 acres, and am ording to the Final Mtino- 
randum there were in 1906-7, 4,fX)U acres. The largest trai t.s are in Karnul. 
Bellary, Kistna, Guntur, Guddapah. the Nilgiri.s. Anaiitapur and Madura. 
In Mreore, Chitaldrug and Shimoga are the most important districts. A 
brief statement of Mysore is given in the local Gazetteer (1897. i.. 129 -30) 
bv B. L. Rice, compiled largely from Buchanan-Hamiltoii. Two kimls 
are said to be cultivated, jare godhi (affirmed to be T. iiionororeiinij 
and hotte godhi (T. Spelta). Rice tells us that in Kolar pive godhi 
(whatever species it may be botanically) i.s sown broadcast in Mav- 
June, after frequent ploughing, and the crop ripens in three month'. In 
the black clav of Madgiri, 'jave godhi is also the most common ( ro];). In 
Sira, when there is a scarcity of water, both jave and hotte are .sown on rice- 
lands. A small quantity of ]ave godhi is raised near I’eriyapaf ii.i on fields 
of a very rich soil, from which alternate crops of kaiFde {fim- a rietitintn) 
and of wheat are taken. Near Narsipur hotte godhi i.s grown, ami there are 
two seasons for its cidtivation, known as hain and kar. W hen the rains 
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set in early, the h^r season is preferred, because the wheat is more 
productive and it may be followed by cotton. When the rains are 
late, the Jcain wheat is taken after kadale. The cultivation is the 
same as for the kar crop, only the season is different. In the haiv crop 
the produce is said to be only about one-half of the kar crop (Mysore 
Gaz., I.C.). 

Burma. — The area in 1905-6 was 35,178 acres, all in Upper Burma. 
The most important district is Sagainfi, which had 24.361 acres in the vear 
in question, while smaller areas are found in Kyaukse, illinbu, Mandalav 
and Lower Chinclv.’in. The subject of wheat cultivation in the Southern 
Shan States and in Burma is fully discussed by a writer in Capital (Sept. 20, 
1906. 587-8 ; Oct. 18, 749-50), who affords much useful and practical in- 
formation which deserves careful consideration. He there states that 
experimental cultivation with the object of ascertaining whether wheat 
could be grown as a staple- crop was begun as early as 1888-9. and the 
results tend to show that this crop can be successfullv grown in the Upper 
Chindwin district, the Pyinmana Sub-ditision of the Yamethin district, 
in Magwe, Maymyo and in the Chin hills. Wheat also succeeded on the 
river silts in the Toungoo district in Lower Burma, but the outturn was in 
every case poor.’’ 

The efforts made by A. H. Hildebrand to establish wheat cultiva- 
tion in the Southern Shan States have been repeatedly told in official 
publications (Eepts. Dept. Land Rec. and Ayri. Burma). 

The Aijncidtural Statistic.s give the average outturn of wheat in Burma, 
for a period of five years ending 1901-2, as 635 lb. for the province a.s a 
whole. Separate returns are shown tor Mandalay, Sagaing. Minbu and 
Kyaukse, and these range from 320 lb. in ^Mandalay to 8<XJ lb. in Minbii, 
It has sometimes been affirmed that Burma was to India a great granary. 
It certainly produces an immense amount of rice, which is mainly ex- 
ported but of course is available should India require it. That it could 
similarly afford a large supply of wheat may very possibly be found to turn 
more largely on the deficiency of labour supplv than on defective climate 
and soil. 

MANUFACTURES. — For the minor uses of wheat straw see p. 116. 
Very little can be recorded regarding the indigenous industries of milling 
wheat and producing flour. Loaf-bread (p. 1109) is now produced in 
the larger villages and towns, and in some few localities (such as around 
Delhi) the baking of biscuits, specially designed to meet the gro^cing de- 
mand for imported goods of that nature, seems to be fairly successful and 
to give promise of a great future. In other parts of India, as for example 
the towns of Gujarat, the manufacture of macaroni is well understood 
and fairly largely practised. The use of flour in the production of certain 
sweetmeats has origiiiated a demand for the commodity. In the Panjab, 
as already mentioned, wheat becomes the staple food and is consumed in 
the form of large cakes cooked over the open fire. All over India, there- 
fore. the chakkiwala or grinder may be met with plying his craft, either by 
employing women to work the ordinary hand-mill (chakki) or, where a fall 
in the water-level can be obtained (as for example on the hills), by using 
the water-driven flour mill. But in addition to such indigenous methods, 
within the past twenty years or so flour mills after the most improved 
European fashion have been established and verv superior flour may no’>t 
be procured everywhere, an<l of such Cjualitv as to have checked the imports 
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of the foreign article. In a further paragraph, parti'Milars will be found 
of the imports and exports of flour, but it may be added that the 
^owth of the Indian flour traffic is one of the most encouragino i„„„ j.,.,,,,. 
indications of the birth of industrial euteiprise. So far, the exports 
of Indian flour have gone to Indian Ocean ports, but the day is per- 
haps not far distant when the problem of the exports of clean versus 
adulterated wheat may be solvefl, as already stated, bv the e.xport of 
flour (see p. 1089). 

Flour Mills. — According to the Fitmncuil and ('ummercinl Statistics Flour 
(1906, 399) there were 42 mills, employing 3,016 persons in 1904, but the Mills, 
statement is said to be defective. These were distributed thus ; — The 
Paniab 21, with 1,281 employees ; Bengal 9, with 755 emiiloyees : Bombav 
4, with 562 employees : United Provinces 4, with 273 emplov ees ; Madras 
2, with 58 employees ; Sind and the Central Provinces, 1 each, with 52 
and 35 employees respectivelv, 

INDIAN TRADE IN WHEAT AND FLOUR. 

For many years it was an accepted belief that Indian wheat appeared Trade, 
on the markets of Europe chiefly in order to supplement deficiencies. In 
1899, the author of The Wheal Problem (.Sir William Crookes) practically 
exiduded India from consideration in his study of the world’s supplv, oil in h,. 
the ground of the insignificance of the surplus available for e.xport. In 
a most emphatic manner that view has been disproved by recent returns. 

In 1904, for example, India actually headed the list of countries that con- in.iunmdmj 
tribute towards England's demands — a circum.stance that at once placed 
it in an altogether new position, notwithstanding that the verv next v'ear 
it fell far short of its record. But what it did one year may be repeated 
and even exceeded. The explanation of this new state of affairs mav 
be learned from a study of the causes that have brought about India's E-stfua.-j 
extended wheat production. Nearly 75 per cent, of the wheat grown 
is raised in the Panjab and the United Provinces. And in these pro- 
vinces vast tracts of fertile land have been brought under cultivation, 
through the improved and increased canal and well irrigation accom- i, nr.- i 
plished by the Indian Government. Indeed fully half the wheat area i-. 
of the provinces named is ordinarily under irrigation wheat. Howard 
[Note Prod, of Wheat, in Aqri. .Journ. hid.. 1906, i., pt. iv.. 399-401) 
regards the irrigation wheat .as securing the internal consumption and as 
thus releasing a large proportion of the drv crop for export. The ex- Rji-aiwim at 
pansion of the irrigation wheat area is. therefore, a matter of superlative 
importance to the British Empire, in addition to being of vital interest to xit.it., i.. ii... 
India itself. 

Prices of Wheat in India. — These are e.xpressed by the number of Prices, 
seers (= 2 lb.) procurable for Rs. 1 (— Is. \d.). A higher figure, therefore, 
denotes cheap wheat (more being obtainable), and a low' figure dear wheat. 

It is perhaps onlv necessary to select three centres, Calcutta, Bombay cai utu, 
and Delhi, to e.xemplify the fluctuations in price. During the twenty years 
ending 1905, the cheapest wheat in Calcutta was in 1887, when 14'17 seers 
(28-34 lb.) were obtained for the rupee. So again the dearest -wheat was 
in 1897, when only 8-05 seers were given. The cjuantities procurable for 
the past four vears were 1902, lU-68 seers ; 1903, 12-1 seers : 1904, 11-42 
seers : and 1W5, 10-67 seers. In Bombay, the record year for cheapness Bons ,y. 
during the twenty years was in 1 896. when wheat .soh 1 at 1 1 -84 seers to the 
rupee, and the dearest year 1900, 6-06 seers, while for the following years 
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it sold at — 1902, "k'H seers,; 1903, 8 T2 seers ; 1904, 8-3] seers ; and 
1905, 8 ’33 seers. Wheat in Bombay during the term of years mentioned 
has manifested much more violent fluctuations than in Calcutta. Thus 
in 1895 it sold at 13T8 seers, and in 1897 at 6'66 seers. In Delhi, wheat 
is naturally very much cheaper than in either Calcutta or Bombay ; and 
its record j'ears were, for cheapness 1885, 22 '5 seers, and for dearness 
1897, 9 ’91 seers to the rupee, while during the last four years ending 
1905 the prices were — 1902, 15T4 seers; 1903, 15'26 seers; 1904, 15'0 
seers ; and 1905, 12'95 seers. The price in Delhi is representative of 
all towns within the wheat -producing areas, such as Lahore, Lucknow, 
Cawnpore, Eaipur, Patna, etc. .4 careful scrutiny of the returns of 
the wheat production and trade for India gives no sort of justification for 
the opinion that the exports to foreign countries are raising the price of 
wheat to the people of India, while on the contrary the annually increasing 
surplus has even now assumed the position of a valuable safeguard against 
famine. 

PRODUCTION AND EXPORT TRADE OF WHEAT.— The wheat 
exports of one year are very nearly entirely drawn from the area of pro- 
duction of the year previous. Similarly it is often the case that the area 
of production in the British pro\’inces is spoken of as that from which 
the foreign exports are drawn, thus neglecting the Native States, which 
undoubtedly contribute considerably to the amounts shown as exported. 
A mean average yield per acre for all India would be a perfectly misleading 
figure, since the range between irrigated manured land and dry land without 
manure (without taking into consideration the difference in \ield between 
pure and mixed crops) would be perhaps three of the former to one of the 
latter. But accepting the official returns as they stand, we obtain an 
average for the ten years ending 1905-6 of 24,299.149 acres, with a yield 
of 7,170,-551 tons (or 143,411,020 cwd.) of gi’ain, while the actual figures 
for 1905-6 were 26,226,200 acres and a yield of 8,560,340 tons (or 
171,200,000 cwt.). The decennial average is perhaps the safer figure to 
employ in all comparisons, since it is considerably below the actuals for 
the past few years and errs on the side of under- rather than over-stating 
production. It would, however, serve no useful purpose to strike averages 
for the exports from India, since these are open to none of the errors 
mentioned. The following abstract table exhibits the exports from India 
for the years 1902-7, and contrasts these with the chief items of wheat 
imports into Great Britain : — 


Exports from India to Foreign Countries. 


— • 

1902-3. 

1903-4. 

1904-5. 

1905-6. 

1906-7. 

Total from India 

Cwt. 

; 10,292,150 

Cwt. 

25,911,312 ! 

i Cwt. 

43,000,502 

Cwt. 

18,750,467 

Cwt. 

16,028,914 

Share consigned 
to Great 

Britain 

6,683,228 

! 21,231,863 

1 

! 

28,928,757 

14,183,363 

14,610.524 

Shares in total 
Exports taken by 
Sind (Karachi) 
Bombay 

Bengal 

8,848,234 

390,748 

1,052,978 

1 

17.385,110 1 
3.690,762 
4,832,819 

1 

28,380,715 : 12,956,926 
5,96.5,438 1 3,455.263 

8,646,680 ! 2,297,499 

15,434,060 

459,537 

129,996 
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— 

1902-3. 

190.3-4. 1904-5. 1905-6. 

1 

1906-7. 


Total Foreijjn 

Imports taken by 

Cwt. 

Cwt. Cwt. Cwt. ! 

Cut. 


Great Britain . . 

81,002,227 

8H. 131,030 97,782,500 97.022, 752 

02,967,200 


Chief contributing countries of supply to Great Britain other than 

India. — 


Russia 

l),540,4o7 

17,176,300 23,.539..500 24,70,3,200 ' 

15.017,500 


Germany 

239,910 

310,176 251.000 .300,000 

71,800 


Roumama 

2,362,4.73 

,3,140,727 1,491.800 2.082.200 1 

.3.780.900 


Ignited States 

43,312,.561 

24,197,895 7.051. tiOO 6.6,34.700 

22,490,900 


Argentine 

4,315, 1 65 

14,120,4.54 21,440,400 : 2.3.236.4110 

1!». I7<),.500 


Australia 

4,174,753 

26 10,272,600 10.064,700 

7.78,5, 100 


Xew Zealand 

156,626 

204 .3,58,100 .3.39.900 

79.409 


Canada 

9,527,475 

10,802,127 6.19.5.300 1 6.522.030 

11,309.7011 



The table exhibits many instructive features, some of which may united 
be here dealt with. For example, of the exports from Imlia bv far the Kingdom, 
most important pirrchasing country is the United Kingdom. The next 
important countrie.s are — Belgium, France and Egvpt. In 1905-6 these 
three together took 3,039,881 cut., or little more than one-tifth of the 
supply consigned to the United Kingdom alone. And what i.s perhaps even 
more significant, the demands of all countries (other than Great Britain) s,t,_,iiiar 
have practically remained .stationary for some years past, while the supply 
to the United Kingdom has gone forward in a most significant manner. 

So also the figures of shares taken by the ports of shipment from India 
exhibit a remarkable parallelism with recent extensions in irrigation and 
facilities in transport. The port of Karachi taps the Panjab. Rajputana x.-'i''.. ti.e 
and to some extent also Central India and the United Provinces. The 
expansion of the Karachi traffic has been phenomenal, and the extension 
of railway communication towanl Calcutta must to some extent account 
for the progress made by that port. 

Reverting to the decennial standard, it may now be shown what pro- i.t],. iri-A irrsm 
portion the exports bear to production. The average production of the ‘’'■"I'lction. 
ten vears ending 1905-6 has been shown as 143,4:11.020 cwt. The e.xports 
from India in 1905-6 came to 18.750,467 cwt. (v-alued at Rs. 8,5.3,43,996), 
or 13 per cent, on the average standard ; hut if the figure of actual pro- 
duction for the year named be accepted, viz. 171.‘J06,K0U cwt.. the e.xport.s 
would represent only 10'9 per cent, of the supply. The year 1903-4, as 
also 1904-5, was notable in the wheat trade. India exported in the former 
25,911,312 cwt, (valued at Rs. 11,08,89,546), which e.xpressed to the 
<lecennial standard would be 18 per cent., and to the actual crop of 1903-4 i r, 

13-4 per cent. In 1904-5 the e.xports were 4.3.000.502 cwt. (valued at 
Rs. 17,90,60,692 or £11.937,379), or ;10 per cent, on the decennial standard 
and 28 '2 per cent, to the recorded actual production. 

An examination of the table given reveals the further fact that in 1904-5 India's 
India headed the list of countries concerned in the supply of wheat to Contribu- 
Great Britain. In that year it furnished the United Kingdom with wheat 
valued at close on 8 million pounds sterling. India's contribution was 
then close on 29 million cwt.. while Russia supplieil 23,1. the .Argentine 
21 J, Australia 10, the United States 7. and t'anada 6 milhon cwt. 

PRODUCTION AND TRADE IN FLOUR.— The proportion of flour Flour, 
exported from India gives, of course, no eiddence of the magnituile of the 
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total prouurtioii. There would seem little doubt, moreover, that by far 
the major portion of the flour annually produced in India is tm'ued out by 
the indigenous hand- and water-power mills and thus escapes registration 
of any sort. No more particulars can, therefore, be afforded of the con- 
sumption of flour than are implied by the annual production of wheat 
and the balance of that cereal that remains in the country over and 
above the foreign exports. 

Exports of Flour. — There is, however, a considerable trade in export- 
ing wheat flour, and this has manifested recently a noteworthy expansion, 
although the traffic of last year showed a decline from the returns of the 
years immediately previous. In 19fX)-l the exports were 497.346 cwt., 
valued at Es. 3.5.83,176; 1901-2, .529,328 cwt.. valued at Ks. 37,12,876; 
1902-3, 718,077 cwt., valued at Es. 46,54,631 ; 1903-4, 810,422 cwt., 
valued at Es. 52,98,843 ; 1904-5, 1,031,495 cwt., valued at Es. 69,21,610 ; 
190.5-6, 899,056 cwt.. valued at Es. 63,83,264 ; and 1906-7, 818,462 cwt., 
valued at Es. 58,57,1 16. The great bulk of these exports goes from Bombay, 
viz. 661,368 cwt. in 1906-7, the balance being divided between Bengal and 
Sind, while the chief markets are Arabia, Aden, Ceylon, Mauritius, British 
East Africa, the Straits Settlements and Egj'pt- considerable export 
trade in wheat flour to the United Kingdom appeared for the first time in 
1904-5, amounting to 52,523 cwt., but contracted to 1,800 cwt. in 1906-7. 

Imports of Wheat and Flour. — A certain amount of foreign Wheat 
is imported into India, and according to Noel-Paton (Rev. Trade Ind., 
1906, 31), "in times of shortage it is taken in considerable quantities 
even by ports from which grain is commonly shipped.” The quantities 
have been : — 1902-3. 783 cwt., valued at Es. 4,757 ; 1903-4, 18,862 cwt., 
valued at Es. 97.764 : 1904-5. 129 cwt., valued at Es. 432 ; 1905-6, 
454,614 c\vt., valued at Es. 22,53,648 ; and 1906-7, 209,696 cwt., valued 
at Es. 11.38,976. Of the total for 1905-6, Australia supplied 395,696 
cwt. aud Turkey-in- Asia 58,798 cwt. Noel-Pa.ton points out that " this 
total was e.xceeded only in 1896-7 and in 1900-1, when 601,356 cwt. 
and 559,351 cwt. respectively were imported ; but in each of the famine 
years. 1877-8 and 1878-9, the imports exceeded 400,000 cwt.” Small 
quantities of wUeat flour, subject to duty, are also imported, and have 
averaged for the years 1902-7, 18,500 cwt. 

Internal Traffic. — Rail and Riverbome Traffic. — The total trauBactions b\ 

these routes on the average for the years 1902-7 were 31,874,712 cwt. 
wheat and 1.699,091 cwt. flour. In 1906-7 the figures were 28,556,137 
( cvt. wheat and 2,350,388 cwt. flour. Of wheat, the Panjab exported 
that year 20,537.369 cwt.. viz. to Karachi, 14,959,915 cwt. ; to Eajpu- 
tana and Central India. 1..594.477 cwt.; to Calcutta, 1,217,100 cwrt. ; to 
the United Provinces, 1,119,578 cwt. ; and to Bombay, 1,025,751 cwT. 
It will thus be seen that the bulk of the railborne traffic is from the Panjab 
to Karachi. But Karachi obtains wheat also from Sind province and from 
the United Provinces, the grand total oi its supplies having been in the year 
under notice 17,018,238 cwt., an amount which it will be seen woifld have 
sufficed to meet the foreign exports of 15,434.060 cwt. Of course it is not 
always safe to assume that the actual amounts showui in the internal 
traffic appear again in the foreign transactions, but the average of several 
years w'ould overcome the overlappings that take place. It is sufficient, 
therefore, to show that the wheat exported from Karachi to foreign 
countries is drawn mainly from the Paiijab. 
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VATERIA 

THE WHITE DAMMAR TREE indica 

Vegetable Butter 

After the Panjab eome the United Provinci's ; ,in ISIOG-T tlie^e con- > I'mv. 
signed by rail 2.982,862 ewt., of which Calcutt.i took 1,812,924 cwt. Next 
come the proviiice.s of Sind and RaluchLstan, which expoited during the 
year in question 2,085,224 cwt., almost entirely to Karachi. Lastlv. the 
Central Provinces and Berar supplied 1,68.3,046 ( wt.. of wdiicii Boinh.iv 
took 494,405 cwt., Calcutta 299,686 cwt., while tlie irniti ‘d ProN'inces drew 
418,108 cwt., and Rajputana 267,333 cwt. The total rect'ipts hv rail at 
Calcutta came to 3.407,4.30 cwt., at Bomhav 1,749.615 cwt.. i|uantities that 
allow for a large local consunijrtion and still leave a halain c- siitricient to 
meet their foreign export.s. The local consumption <(f Calcutta and Bomhav. 
unlike that of Karachi, is more important than the foreign exjmi ts. 

The railborne traffic in Hour is from Calcutta 759.58ti cwt.. to Bengal 
province and Assam : from the Panjali 802.423 cwt., to the rnitisl 
Protiiices, Bengal and Calcutta; from the Uniti-d Proviincs 314,101 cwt.. 
to Bengal and Calcutta; ami la.^tlv. from Boinliav (port) 292,154 cwt., to 
Bombay Presidency, Mysore and the Xizam'.s Territory. 

Coastwise Traffic. — The traffic bvthis route is not as a rnli‘ viu'v'c.xtensive. Ciii-tAiv.. 

For the period 1901-6 it averaged 1.321.912 cwt. wheat, valued at 
Rs. 64,75,711, and 462,681 cwt. flour, valued at Rs. 32,28,418. The 
exports are mainlv from Sind to Bomhav, Kach and Kathiawar ; frrnn 
.Bombay to Kathiawar and Madras ; from Bengal to Madras ; and from 
Burma to Bombay and Madras. The correspoikling tratiic in Hour is 
largelv to Burma, and from Bombay to Madras and Burma. fC/. Twentif 
Years’ W/ieaf Imports, in Jonm. Board Aqri., 1904, .xi., 534-42.] 


V 

VATERIA INDICA, Lhnta : FJ, Br. hid., i., 313 ; Gamble. Man. d.e.P. 
Ind. Timbs.j 1902, 85-6 ; Talbot, Li.’it Trees, etc., 1902, 35 : Cooko, FL vi., pt.’iv., 
Pres. Bomb., 1903, i., 86-7 : Brandis, hid. Trees. I9()6, 72-3 : Diptero- 222-5. 
CARPE-s:. The White Dammar of South India, Finev Varni'^b. Indian 
Copal or Malabar Tallow, sajM ddmar, kahruha, .<iamirns, rni, veUnidnuirl- 
ham, fainipishin, hmigiliyam. pin^'y maram. gwfh. ditpa ti>arnm. dhnpnda, 
payani, etc. A larize evcrirreen of thu foru-it-" at tin* loot (if tin' Wt'^turn 
Fihuts from Kanara tu Travancon'. a>ce(i(luiLr to -!.<»( oltt'n jihuitcd 
as an aveuue tree. 

This tm* yield.s a true cnnsidciHlMf \aluf kfi'twriJVH \Mijtc D.-unnuir Kf^sin. 

or Finey. Jt is saui to occur jji thn-t* foiin^ — (‘oinpact pjiicy, cellular f>iney 
aiul (Jark-coloured piney resin. The names sufficientiy iiuiicate tiicir re--pe('' 
tive characters, wliich arc said tt» he tine to the modf* of c*i]lection ,uid tie* 
acjc of the tree. Tlie resin is obtained jn the usual way hv incisinj; the rnuik. 

It is only siichtly soluble in alcoiiol. but es at on<-e jn turpentine and 

drying oils, and. like copal, is chiefly ii^ied for rnakmjr VAHN'i'fi'',. be^u 

recommended for use in pliarniaey m place of the oflu-m tl ]»ine re’^in <ia}ul>le 
states on the auth<»rity of Air. J. H. Brougham that in eertain loejihtH-.s 
the resin is mixed with cocoanut oil and rolled into candle,-. 'J’lie Nati\es fil-o * e, iu>. 
employ it to make imitation amher bead.'*. Tiie (>eeds (oiu.un u Jaru:^ ‘j ianTity 
of a solid Oil known as pine\ tallow," nr vegetable butter ot Kfvnara. In S* Mith ou. 

Kanara this io used hir larn[>*-. for flavourinir LmhI. as it ■-ul -rirui.* «.r ad.ilterant 
for gh’, iX6 wcllasfor medicinal purposes. A('c..rdinir to i>idf<-. u \idiH i l-rt-aily 
a.s an applie.ition m rheujnati-*m. It has Iw-en unph-M-d m tn-- nuinufa tore of 
oaiidles, whicii were at one tune intiodueed into Knglan 1. ILoi.p.'r {.b/rr. Loig., 

1902, No. 1, 1<>) “States that a 'S.imple of tite truit wa-^ f*am«l to e. ait.on - per < ent. 

Tannin. The bark is also very 4W*triii£renr. B»»urdiJiort (.Vu/*.* o/t Trcf-M nt Tramn- , 

•r.ore, 30-1) says that it js used m C'eyl(»n to keep tofid\ from fermenting. Hooper ■ -nic.'.* r,..:. 
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adds that it is eniplqved to control fermentation in arak manufacture. The 
Wood m not in much request, but is sometimes utilised for making canoes, masts 
of Xcitive vessels and coffins. [Cf Brannt, Pract. Treat, on Anim. and Veg. Fats 
and Oils, 323-4 : Pharmacog. Ind.^ 1890, i., 196-7 ; Cameron, For. Trees 

of Mysore and Coorg, 1894, 24-5 ; Capital, May 28, 1903 ; Sabin, Tech, of Paint 
and Varmsh, 1905, 105-6, 140-1, 300.] 

VETIVERIA ZIZANIOIDES, Sfapf, Kew Bull, 1906, 346-9, 
362: Anatheriun muricatum, Beauv. ; Andropogon fnuricatus, Retz ; A. 
squarrosus. Linn., f, ; FI. Br. Ind., vii., 186; Tetiveria odorata, Virey; 
Rheede, Hort. Mai, 1703, xii., 137, t. 72 ; Watt, Ind. Art at Delhi, 1903, 
161. 198 : Ctramine^t:. The khas-khas or Vetiver : the hhas, bend, panni, 
haU-kd-ghdns, shanadh ]kar, siror>i, tin, vdlo, vetti-ver, Idvanchd, etc., etc. 
Is found throughout the plains and lower hills of India, Burma and 
Ceylon, up to 4.000 feet, occurring on moist, heavy soils, more especially 
the margins of lakes or streams. 

The root or khas-khas is extensively made into the aromatic scented mate 
which are hung in doorways and kept wet to fool the atmosphere during the hot 
season. It is also used for making fans, ornamental baskets, etc., which are 
very largely produced at JSavantvadi, Poona, Chanda and elsewhere. The raw 
material is exported to Europe chiefly from Madras ports. Gildemeister and 
Hotfinann (Volatile Oils, 289) say, “The root is of a reddish colour and often 
contaminated with red sand. A lialf-distiiled root is frequently foimd in com- 
merce. and can be recognised by its light colour.” It seems more than probable 
that much of the so-called half-distilled root is in reality the roots that have been 
used in tatties for a season and are bought back by the traders to be exported. 
The constant afipUoation of water and exposure to the tierce sun might easily 
exhaust a large proportion of the oil and bleach tlie roots in the manner described. 
.•Recording to certain inscriptions, ta.xes were levied on khas-khas in 1103 to 1174 
A.D. (.4.y. .Soc. B^ng., 1873, UU). The roots when distilled with water yield a 
fragrant Oil (known in European trade as Vt'twer. which is used as a perfume and 
for fla%')uring sherbet. It commands a high price in Europe, being employed 
in many favourite scents. It is the most viscid of essential oils, and hence its 
sparing volatility is taken ach'antage of in fixing other perfumes. The oil is 
hardly, if ever, exported from India, European supplies being either locally made 
from the Indian roots or derive<l from Reunion. According to Piesee, the yield 
IS about 10 oz. per cwt. ; other observers liave found it to vary from 0*2 to 3*5 
per cent. Rheede, who was perhaps the first European author to allude to this 
plant, calls it rarnacciam, and saj’s that wdth the Brahmans it was hocalo. It 
was in his time both wild and cultivated in Malabar on account of its roots, which 
were used medicinally. 

In Medicin^e the root has been regarded by European physicians as a dia- 
phoretic and as a preservative against cholera (Pereira, Mat. Med., ii., pt. i.> 132). 
In The Bower Manuscript (which appeare to date from the 5th century) frequent 
mention is made of usira or rirana, which Hoemie renders as the present 
odoriferous grass ; it was an ingredient of a plaster beneficial to the comple^on. 
A paste is rubbed on the skm to relieve exces.sive heat ; an aromatic cooling bath 
is made by adding to a tub of water a powder of the root wdth that of patonia 
iHtofuta (red sandal- wood), ami the wood of The grass (leaves, 

etc.) is suitable for paper-making, and it is said that 60,000 to 70,000 maunds 
are annually available m the Hissar district of the Panjab alone. When young, 
the grjtss affords good Fodder, and is also in universal demand for thatcfimg 
purposes. [Cf. Taleef Shereef (Playfair, transl.), 1833, 14 ; Taylor, Topog. and 
Stat. Dacca, 1840, 57; Hoey, Monog. Trade and Manuf. N. Ind., 1880, 1^9, 
Journ. Ind. Art., 1884, i., !N'o. 3, 7 ; Duthie, Fodd. Grass. N. Ind., 1888, 3i , 
rree, Monog. Fibrous Manuf., 1891, 2 ; Pharmacog. Ind., iii., 571 ; Kanny Lml 
Dey. Indig. Drugs Ind., 1896, 28-9 ; Dodge, Useful Fibre Plants of the Worldr 
1897, 60; Mad. For. Admin. Kept., 1902, 34.] 

VICIA FABA, Linn. ; Ft. Br. Ind., ii., 179; Duthie and Fuller, 
Field iind Garden Crops, iii., 4 : Duthie, FI. Upper Gang. Plain, 1903, 
2-59 ; Prain, Beng. Plants, 1903, i., 367 ; Firminger, Man. Gard. Ind., 
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CATJANG 
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190i, 178: LEGUMiNOt^-E. Tht* (Janlpii Bean, bd^la, anhnn^ niiksfKin. 

I’dhh). chastang raiun. spdk et<‘. I)t* CSnulolle its uifruductKJti 

into India to be quite recent. th(moh this wumld seem to be true onlv ot 
the plains. In tin- higher Himalaya it is not uiilikelv that its cultivation 
has passed down from th(* most ancient tim(‘s. 

At the present day it is enitivated in the pl.dns liero and there in Kurope.in 5 . 

gardens, and chiefly in tlie Prtivinees. Tlien' are two distin<-t forms, the 

lonij-podded and the hroad-podded, the latter (H’liriuating the name llroad 
or “ Windsor bean.” The former is said to suc<*eed hest m India, though Firmin- 
ger recommends the ‘‘ hroatl bean ' lor ganlen <'ultivation. 'l'h»' seed sfiouhl 
be sown about the middle of Oetolier. atu! previous to sowing sliouid lie steeped " 
in a basin of hot water for twelve liours or more*. \('f. ihaitham, IIpi'. of 
Tozzetti, u\ Journ, Hort. Sor.. iS.^io. ix., KtS; I)e (’andolle. Or/)/, (.'iilt. 

1S84, 316: Cliureh, Fooil-Omins t}t //?»/.. ISSU, 132. As.i (Iray. Stu/it 

1S89, i.. 34!‘ ; Pharmaco*/. Ind.^ Isuo, 1 ., 483 U : Hosie, AN /it. on Prov. of Ssu'rh' udn, 

1904, Xo. r>, 12.] 

VIGNA CATJANG, U ol,,. : FI. Hr. Ind.. ii.. : Uiithic ,m<! D.E.P., 
Fuller. Field and Garden ( 'nip.t. ii., 12 , tt. xxi.\. - x.k.x. ; Praiii, Bent/, yi., pt. ;v.. 
Plants. 1903 , i., 389 : Duthie. FI. Upper Ganr/. Plain. 1903 , 227 ; Lkgi:- 
Muxos.*. The Cow Pea. Chowlee (India). Tow Cok (OFina) : loind nt Inbiijd. 
chau'li. rianish. barhnti, (ihani/ra, urolii. .n-ou/u, raicdn. ehaiinro. hurrea, eharh, 
caramunny-pi/re, bohertu. tarhii/iinny. eti-. A sub-ereet herb ( ultivated in tin* 
hotter parts of India. Fur. sOie/i.'!!.'’, Praiii : Doliehos sinentls. Ro.rh., FI. v.-i 'i. 

Ind.. iii., 302 ; the .Asparauu.. Bean : a eiimbinir herb enitivated in most 
parts of India. 

Tt luis been pointed out, under Dolichos Lablab (p .’>U8). that the n<iiiie > 11 , 
tohid (loiio.'s of tlie (Jreoks) H commonly applie«.l to tliaf plant and loosely by 
Indian market g-irdorcM •' to jmv pulse. Imt moie €'>pcci.dly d«'nofe«. the [in — 'nt 
plant, 'j’he word fnh>-/a may !>••. h.iwever. dcnve<l from the vSan-'ikrit lohhtj'i 
(=- alluring) : it occur" amontr the list ol .uitumn {kharlj) crops known to 
Akbar, and since y'njno Cdt/a tiff comes into sea."on m the autumn it is probably 
the plant roterredto. 'I'lie crop, as a rule, is grown yi fields for its seed, and used 
a-s a pulse, it ma\ l*c cultivated alone, but is generally a subordinate crop. 

Various races exist, one of which, with long pods, is raised by market g<u-dem'rs - -i' • 

as a vegetable and snld as a substitute for French beans. 

eVLTIVAT/O.S . — in (’ut tack Bengal, where it m cultivated .ilone. l-lamu jei Cultiva- 

Cuttack, lsu3, 8l-2) states that it is grown »*u high loamy Lvnds, and lu rotrition tion : 
generally follow s />/>/// ami inandia." The soil im pr(‘pare«l and the seed sown broad- Bengal, 
cast in Sejitciiibei -0( t<»l ler. In De«-einbcr danuary, when thoiouglily mature, .•■’ci-'.. 
the ])l.ints «uo plucked up bv the rimt. '* 'Phe variety raided htr vegetables begins 
to vicld fiMiit in X<»veitiber- December." Hiusu remarks tb.it in Lolianlaga it is 
*’ alwavs grown as a second <Top along with mdrad { fnvitvfutu) and 
occasionally with /joro or upland paildy." In July the seed “is thinly scatterofl 
ov(M’ the fields at the rate of 1.1 seers per aixe. I’he pods when they ripen are 
haiiil-jucked at the same time, or just before harvesting rwdrad. The average 
outturn is one inaund per acre, the heaviest yiekt nev'er exceeding 2 inaunds : .,.t, 
the value of the produce is about Ks. 1-8 in a year of ordinary prices.’ ^ 

hi the United Provinces there vvere I,Of»2,783 a<Tes under nrd, in/ttn/, moth XJ. Prov. 
and lohid ilunng 1004--O. Later figures are not available. •' It is less fre(pu*nt!v 
grown as a sole crop than either m\in>j { or nrd (#*. 

and the area w’hich it occupies by itself is quite insignifiA'ant except iri the . ,v. , „ at.,- ,. i , - 
Rohilkhand Division. On the other hand it constitutes a distinct feature of the 
undergrowth in a large pjroportion of k'karif millet and cotton fields, with which 
it is associated at the commencement of the rains. It rip»‘ns in DctiJif-r or -• - .. 
Xov-ember. and yields a produce of about the same quantity as tlj.it of nrd" 

(Field and Garden Crops, Lr.). In the Season and Crop JC pf,rt tor iPicN-f! it is 
stated that the area undfr tIh" pulse wat- 32,7b:> a(res,ttt whn h L.ufi'wre i.u-cfi 

in tile r«6/. With reganl to Bomliav. Molli^on sav s it i" gro^t n w ith titlier pui-'C,'. 

subordinate to 6d/n "in light alluvial i-oiD m the Kaira district. It does better 
in moderately liglit soil tlian in sod-^ of heavier »tr denser consistence. It js 
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grown alone in the IStarif soa^on in garden lands to produce a green vegetable 
— the H«i-ealled French bean of India — and in the rahi season is grown like mug 
and xidiiK to a huute-l extent as a second crop in rice fields.” 

The craiu is e.iteu either as flour or split as dciL and, as already mentioned, 
the cret'U pods, e-'pecially of the long-podded form, are plucked while young and 
eaten a vegetable. As a curiosity it may be mentioned that the stalks and 
lea\ cs arc «;aid to be emploj'ed in the preparation of a gieen dye. [C/. Church, 
Food-Gra\)ts of Ind., I8S0. 156; Phnnimcog. Ind.. 1890. i., 489; Basu, Agri. 
Lohnrdng't, 18UO, pt. i.. G8-9 : Ctollan, Ind. Veg. Garden, 1892, 127; Duncan, 
Dins and ia Assam, 1806; Burma, Settf. Repts. — Mciktila, 1900, 9 ; Alying- 

pan. 19 'd, . 1 .’); ^f dhson. Textbook Ind. Agri.. 1901. iii.. 88-9; Leather, Agri. 
Lfdg,, l''o3. Xo. 7. 153. 191 ; Dept. Land. Etc. and Agri. Boxnhay Bull., 1904. 
X'o. 24, 4: Firniinger. ^Jan. GarJ. Ind., 1004, 176; Roy. Crops of Beng., 1906, 
76-7 , Fy; Dep,i. Land. Rec. and Agri. Bomheup] 


VINEGAR (ACETUM). — Vinegar is an acid liquid, used largely 
as a f'l j 1 anxiliarv. as a preservative for certain articles of diet, as a 
mediriue, and lastly for certain industrial purposes. It is produced by (a) 
what i' Itno’.vn as ac eton.s fernieutation of a mixture of malted and unmalted 
grain (foiminir malt vinegar), and (b) the oxidation of white or red wine 
(yieldi. 1'2 white or red wine vinegar). Chemically it is a dilute solution of 
acetii acid with ceitain organic substances derived from, and peculiar to, 
the material Irom which made. It is, in other words, a weak solution of 
acetic acid, produced by the fermentative action of a vegetable organism 
(Mt/rotlcfiiia urcti), the process of transference being called acetous 
fermentation. 

History. — Jlr. F. W. Thomas informs me that solia is the most general 
Sanskrit name for the true or fermented liquor. This occurs in the Brah 
manas, S''sr in aiul elsewhere. S'luhtiha i.s an adjective form of the word 
met with ill Chnrala (l.st century a.v.). It denotes very possibly the vinegar 
prepared from a sweet liquid, such as sugar-cane juice, palm-juice, etc. 
But malted vinegar s?ems also to have been understood, and is possibly 
denoted hr- the word I nnjiJM (sour or fermented), rice gruel (see the account 
under ISiniua, p. 1111). The Bhavaprakasd defines vinegar as a substance 
fermented irora bulbs, roots, and fruits with oil and salt, and this use of oil 
and .salt will tie found frequently alluded to. The Bdjanir^hanta alludes 
to the employment of grain in the production of eulra. Lastly, cukra or 
C‘’kirda is ajiplied to sour .substances (such as the fruits of the tamarind 
and the soirel) which are iisccl as substitutes for vinegar. These occur in 
S.ih' ltd. Ilar'iinutsa, etc. 

\'iucgur is known .nil ovei India by its Hindustani name sirka. In 
the pro'sdr.ces the tollowiiig vernacular uamc' are given to it: — kadi 
in Tamil; pidla idlh in 'IVlegu ; chxka ui Malayan: and pon-ye in 
Buimese. IVhile thus cloubtle.ss a .suhstauce of universal knowledge 
to-day and one which bears a fairly aueieut record, it is significant 
that most woi'ks on India, both ancient and modern, have remarkably 
little to .say about it. Writers on Materia Medica. as well as most of the 
standard authors- on travel, etc., in India, ate silent regarding vinegar. 
Even the Institatei of Mahv makes aqiparentiy no reference to it. Mith 
the Muhamme. Ians, however, vinegar ahvavs has been a more important 
dietetic luxury than with the Hindu.=, and ro this circumstance perhaps 
is lue the scant attention paid to it by early ivTiters. It is. however, 
allu.'ed to by Thevenot {Tiaids iii Lernnt. Indodan, etc., 1687, pt. m-i 
16j and one or two othei European travellers. 
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PROVINCIAL PRODUCTION 


VINEGAR 

Bengal and 
United Provinces 

MANUFACTURE. — Most of the Indian vinegars^ are ])n‘])ar<*d from Source, 
sweet liquids derived from palm-juice, sugar-cane juice, ( rude siuvar, honev, 
mahua flowers, grapes, raisins, and other fruits. They are thus not malted, 
though of course fermented and mostly bv the slow process. Hach kind 
of vinegar is named after the substance from which it is prodiKa'd ; thus 
tdri-kd-sirka would he the vinegar of toddv, etc. 

Bengal. — N. C’. ChuiHUnirj , Tnivellinj; In.spect»»r, Dejjartnient <>f Airricnlture, Bengal, 
writes that in Calcutta there are kuiiio twelve shops uIutc t^furkn {siikn) is uianufar- 
tured. Each shop turns out about 300 umuiKls atiniially i.n th(‘ {iv«‘ra<;c. N< * fiftt rka 
IS imported into Calcutta from Bengal districts, though it known to be prepared 
on a small scale in Bihar, Tt is made chiefly from cane-jtiice (s e p. '♦.■>2), but also 
from gnr (raw sugar), and occasionally from the fruits of the jantdn ( nia 
boht lift, dee p. o2<)). The manufactun‘ from cane-juu-e may Ix' VticHv indicated: 'O. 

•— Cane-juiee is kept in a lug c.nrthen pot {jnla) (sunk in the ground up to tlio 
middle) in an open p^a<*e and exp<is«‘d to the sun. The mouth is co\cred with 
an earthen basin {gami(i). Tlic -jaln may <’<int.un 10 to It) inaunds of jui(‘c. 

Ordinarily it takes three or four months, sometimes six. to complete the oyjera- I’mci. 
tion. After a month or two, when fermentation h.is taken place briskly, the 
juice is transferred to a fresh jala till the fermentation is fim>]u'd. The lirpior 
{sherka) is then ct»nveycd into smaller jalas and is thus ready f(»r sale. Out Yield, 
of 40 seers of juice, 30 seers of ahrrka are obtained. In the case of gnr or date 
sugar — “to one maund of gur or sugar, 4 to o iiiaunds of water are ivlded. and the 
solution thus prepared is treated just as with cane-juiie. It takes a little longer 
time — say about fifteen days more — to finish the preparation nf the \ megar from 
the materials named. Forty seers of the sugar or j/Z/r {Solution yield about 34 or 
35 seers of sherka. No special details are furnished regarding the prorluction of 
vinegar from jamnn fruits. Cane-juice f^htrka is sold at K*. 5 per maund, the rrioe. 
gur sherka at Rs. 4. tlie sugar sherka at R.s. 4-S per maund, ami the j-Dnan sherka 
at Rs. 12 per maund.*' 

Eastern Bengal and Assam. — Information has been rc<*eived from the Deputy E. Bengal 
Commissioner, Sylliet, and the Collector. IXu ca. Tlie forintr writes that and Assam. 
\inegar is prepared on a \ ery Mnall scale and for home CTisumption only. It is 
made from the juice of (1) hhubi {■* i.tttviniit tHiniviititttt, >ee p. .j.’o), (2) Mat n.d- U-ed. 
blackberries {v.iigenia ./uo<6ot<fii<(), (3) pine-apples {.t uu huh Htttifit^ see p. hO). 

(4) dmlaki {rhyiinnthiiH fimbUca, see p. SsT), and from that of sugar-cjine 

and date-palm. The Collector. Dacca, ^tate.s that in the town the vineg.ir sold 

chiefly imported from abroad. -In Dacca there are only two firms who carry 

on the manufacture, and in both the bu^incs!, d<mo is wry small. The j)rocehJ 

is exceedingly simple. In one case the >id)st<inccs u-ed are ^ ! ) rht* )uice of tlu* date 

(see p. S80) or palmyr.i palm (see p. 170 ), (2) bread nre p. Mnuj and (3) gram bnu l .Ira. 

(firer tififtitiniH, j.. The earthen jar js filled w itli <late or palm juk'c. 

an<l then a lew of bread and a few h.uuifuls'*f gram an- ihrtiw n into it. 'I’he Grau 

mouth of the jar i-' (lo'^c*! with .» ctAor. and tbo li«jmd ailowoil to fonnent in 

that state for a month t)r "ix uo» k-^ or until the t« in ♦‘iitatiou ( omplete. It is 

then passed through a clean cloHi an«l put into liottlrs The Mm-gar tlum rnanu- 

facture<l is sol<l at 2 or 3 annas p< r l>t»ttle.*’ In the oilier manufacture the 

ingredients are (I) cane molas.ses, (2) putrid pine-apple ami (3) gram, while the 

process of manufacture is exactly the wune. The mldition of bread and gram jv. ji. 

and the utilisation of the waste materials and wjhl pme-npples are interesting 

features of this special Eastern Bengal industry. 

United Provinces. — Hoey {Moiiog. Trade and Mannf. N, Jnd.. 1HS«), 180-1) U. Prov. 
tells us that the chief material uceil in the iii.iniifaeture of vinegar is .<>hirn {koc 
p. 052). “When sugar-cane i.s crush(»<l it gives out the juice called ra.*?. Thu is 
boiled and gur and rah are made. The froth is skimmed «df and put a^idc. The 
(Tiished stalks of the cane are lanl in a vat {hanz) with a small <'Ut|et lielow w 
and the froth is thrown on them with a little v'ati'r. The subst.uue wliich ''“ugar- 
comes trickling off is boiled and becomes Mira. This is the stuff which pur- 
chased by the vinegar-makers and t<*bacco manufacturers” /<ec p. ^07). In a 
long and highly interesting communication, the As^.!st.uit*Dire«-tor of Agmaii- 
ture in these provinces states that there are a great many substanc«'s employed 
in the preparation of vinegar, but that the liqimr is « hietly obtained from cane- 
juice and cane-juice products. 'Tlie other better known sotirces are palm toddy, 
grapes (see p. 1119), raisins, juman, barley (s*^e p. t>43), etc. The methofls of 
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iiianufcieture are es.^eut^liy similar to those already detailed in connection with 
the Lower Pr<-)\-inces. Fre&h cane-juiee is obtained from the miils, strained 
through a piece <j£ coarse cloth and filled into earthen vessels wliich have been 
well washed and dried for the purpose. The mouths of the vessels are tlien closed 
with stoppers to prevent foreign matter getting into them, and they are removed 
to a place of safety, where both sun and air can have free access. This natu- 
r,\\\y takes place at the beginning of the summer, towards the end of the crushing 
season, and the jars are allowed thus to stand till the commencement of the 
rams. Throughout tlie rains damp is avoided as much as possible, as it affects 
v inegar injuriously. The jars are placed in a dry and warm corner and exposed 
to the sun at intervals. If kept in a damp place, a thick scum develops upon the 
surface of the liquid — a mould winch appears all in one piece. This bears differ- 
ent names in the localities of vinegar manufacture, the most common term for 
it is eahri. In llijnore it is called bilai and in Meerut hhadder. The development 
of this mould is generally considered ruinous to the vinegar and the material is 
thrown awaj’, hut the more economical advocate curing it. They remove the scum 
carefully, filter the liquid, change the vessels and add various preparations consisting 
of i heHOi^ofUttiu (p. 293) seeds and chillies, or of asafetida (p. 535), garlic, chillies, 
and common salt. They also add raw hel {.t-Ujie yiavttteioH, see p. 28), munj 
{Siitcftittt'tttn see p. 929), and a smiill quantity of sugar. If no at- 

tention be paid to the mould, the vinegar after some time altogether disappears.” 

Vinegar from toddy is said to be largely used for medicinal purposes, and sells 
atRs.lOtoRs. 12amaund. Grape and raisin vinegar (see p. 1 1 1 9) are more costly, 
selling at Rs. 15 to Rs. 20 a maund. Grape vinegar is thus described: — a solution 
is made of sugar in water, about 18 seers of sugar to a rnaimd of water, and grapes 
are then crushed into this solution and the mixture set aside. In time it turns 
into vinegar. Being expensive, grapes are, however, not very largely used for this 
purpose on the plains. Jdman \-inegar (see p. 520) is made chieffy in Lucknowand 
costs Rs. 10 a nuiuiid, while \ inegar from barley costs Rs. 15 a maiuid. A highly 
refined form of ^•inegar termed arak-nihid is obtained by redistilling ordinary 
vinegar along with a small 4{uantity of mint (5 seers dry mint to tiie maund of 
^■inegar). The sul>st<Lnce is said to be exteii.siveJy manufactured in Lucknow and 
to be used for pickling. It sells at Rs. 5 to Rs. l(f ])er maund. 

The chief centres of the s iueg<ir trade aie stated to be the large to^v^ls and 
cities, notably Lucknow, Gorakhpur, Benares. iNIecrut, Bjjnor. Agra and Shah- 
jahanpur. Lucknow prepares all sorts of vinegars, botli edible and medicinal, 
and these are con\'eyed all over the Pro\-inces and e\-en to Calcutta. 

Panjab . — In connection witli the correspondence above indicated, communi- 
cations were recei\'ed from Lahore, Delhi, Multan, Jalandhar and Rawalpindi. 
Of Lahore, it is stated that vinegar is prepared in the usual way from sugar or 
sugar-cane juices (rarely from molaoses), but in combination with grapes, with 
alum [phttknri), or with salt as adjuncts. The price per maund of one-year- 
old vinegar is Rs. 20. of vinegar six montlis old. Rs. 10. In Delhi there are 
four principal manufactories, and sugar-cane is almost solely employed. A 
maund of cane-juice gi\'es 30 seers vinegar. The \-inegar in greatest demand is 
arak-naina (or -ncind) already d^eribed, namely that made from crude vinegar 
by adding mint and subsetjuently distillmg the mixture. Vinegar is also 
occasionally made from grape-juice, raisins, jamans and oranges (see p. 327). The 
total uutput of vinegar in Delhi is eotimated at 1.200 maunds a year. In Multan 
three kinds are made — an/juri fnan grapes, ki-'^hniashi irom raisins, jamani from 
jajnan^i, but it is prepareil only in small quantities for local consumption. 

The Deputy Commissiuner oi Jalandhar gi\es tlie method of preparation 
pursued there. To one maund oi sifted ra.« (sugur-cane juice) are added five bottles 
of superior country Miiegar and placed in a jar polished inside with lakfi. The 
mouth IS closed and the jar set on one side for three or four months. It is then 
filtered through a cloth at intervals ” to rid it of worms or inseetb which collect 
in it.” A quarter-seer of ground tej pat seep. 313) leaves 

and half a chittack of ground kanlanji (.'l^^•*//« Hifti/00, see p. 811) and chillies 
(see p. 2b8) are added, the mixture being lett for a month or so more. It may 
now be ready for use*. The vinegar jirepareel from cane-juice is reddish in colour, 
but thi.s may be corrected by the aildition of alum {see p. bl). 

In Rawalpindi district, according to Rohert,son (Settl. Bept., 1880-T, 1893, 
app., xxiv,), the manufacture of vinegar ib a fairly important industry, the exports 
being carried by river from Attock to Sukkar. In the town of Rawalpindi only on© 
vinegar-maker exists, who prepares it either from raisins (see p. 1114) or from gur, 
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PROVINCIAL PRODUCTION 

A large earthen pot polished on theuiMde with croat's-irre^M' i>, ( }iiir_f>'d vvith iin»- 
part raisins and four parts water, and the mouth elohod iw imlit a- ni,i\ h-- arid 
placed “ in a room where there is little air, Miu-e there is a po>'^ihilit\' of hf iii,: 
spoiled otherwise. After twentydaysa tftla of Pesliawan s<tli and <a tf>ln <>f ui**nMirv 
in the ratio of a seer of raisins useil, is mixed with it and the mouth < >1 the \ (*'>^■1 
is again sealed. Twenty days after this operatnai the vine: 2 :.ir ready fcr um* 
ii.e. in forty days) and is then tillered and kept either in hotrles or I’ri'-e 

Rs. 2-8, or 3«. per rnaund. 

Central Provinces.— -Very little vinegar is made in tliese provinee-^. In .i 
eommunication from Seoni it is t>i>seryed, 'The vendors of vinegar, and the 
confectioners who use it, in making up chutnies and other })reM*r\ cn, pro«-ure t ladr 
stock from outside : from Xagpur. Jabbalpur and even from Delhi. The l)e{i.ity 
Commissioner of Betiil speaks of a small manufacture frimi sugar-i-aiu' juii-o. .i,., 
also from the berries of the f/hnan tree .latnhoia na). d’he heme-^ 

are placed in an earthen jar along with some <*ommon f»alt an<l left for a tow 
days. The juice is then squeezed out and pLmed in tlic f>uu for .i short lime. 
Mr. Sadasheo Xarain of Gadarw'ara describee* three forms of Mie'g.u' [irepareii 
from sugar-cane juice, from jaman fruits and from raw sugar.*' 

Madras. — In the series of Official Pnper.s mentioned aiinve. a nqiort i-sned by 
the Board of Trade, Madras, gives the particulars regarding that I’re'^idencv. 
The producers are the toddy-shopkeeper.s, and they (\uivert their iinf*pent toildy 
into vinegar in either of the following way©. The toddy is place<l m a closed 
earthen pot and kept there till ferm*^ntation is complete and the liquid lin- 
become sour. The pot is either kept above ground for a month or two. or i< 
buried underground for three or four montlis or more, and then taken out. The 
longer the pot is kept closed and underground, the better the quality of the 
vinegar. In either case pure %’inegar is obtained when the pot is opened and the 
eediment has been removed. Vinegar is als*) made by heating fermented toddy 
either by fire or by exposure to the sun. It i'^ procured in a shorter time by 
this method, but the quantity is less than by the slow or natural fermentation. 
The vinegar thus obtained is, however, used both for medicinal ]Hir])oses and ii- 
oooking. There is no shop or bazar in Madra© where ctmntry-made Mnegar is 
specially sold, and the trade is not so extensive as that m cither Kngli©n or 
German vinegar (see p. 17<>). 

Burma. — The information procured from the various district.s shi>\v twf» main 
classes of vinegar as made, namely, from grain or from sweet fiuid'=‘. The sui>- 
stances chiefly used in the manufacture are rice, peas, toiidy, jaggery, sugar, 
dates and plantains. The observations regarding tlie preparation of Mnegar 
from rice and peas are interesting, and amplify the Imlian knowledge alreatly 
exemplified. The rice (see pp. 82<>. 840) is b-olcd and tfieii roctlod lor about three 
hours: it is then mixed with coaf?/ or water obtam^l from previously rice. 

The mixture is then put into a pot of clean water and kcfU for thiv-e d,i\-. m the 
shade. Some salt is now added (1 tola to I osh of hquor,. The liquid m.iy be 
seen to have turned ■‘lightly green and to ha\o hot-ome -.our. Tin© is valleil 
san-pon-ye, and may be described a© the dome^ln* \ megar ol the prij\ nice. It is 
a crudely formed malt vinegar. 

With the peas (see p. 9U3) the process is similar. They are boiled till they turn 
.soft and the water becomes reddish. This ns strained off and put into another pot 
or jar, the mouth of which is tied up with a cloth. Tlie fimd is boiled again, 
salt (3 tolas to 1 I'iss) added, and the boiling continued till the fluid is reduced 
by one-third, the result being crude vinegar. ^Speaking of the inanutaeture 
of v'inegar from sweet fluids such as palm wine (toddy). menti<»n is rej-ieatediy 
made by the Burmese correspinidents of the advantage of adding a few sin e© 
of bread so as to facilitate fermentation. In Mergui, vinegar •>! local manutao- 
ture is largely employed in pre^^erving fish. It i© prepared irom ©tale tfuidy, 
chiefly the produce of the Xipa palm. Vinegar is -aid to he impro\ed by ])Licmg 
a hot brick in it. 

Trade. — There is no export trade in Une,irar from India, and imports 
of vinegar, together with pickles, sauce-s and condimtoirs, were reeordeil 
in the Official Returns for the first time in 19U5-ti, when The total cjuautitv 
received amounted to 14,878 cwt.. valued at Rs. 4,l:5.t).3.1 : and iii llMJh-T, 
16,300 cwt., valued at Rs. 4.77.033. The hulk of tins import traffic is 
shown to come from the United Kingdom. 
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VITIS, Linn. ; FI. Br. Ind., i., 645-62 ; Planchon, DC., Monog. 
Phaner., v.. pt. ii., 321-414 ; King, Journ. As. Soc. Beng., 1897, Ixv., pt. 2, 
108-14 ; Gamble, Man. Ind. Timhs., 189-91 ; Duthie, FI. Upper Gang. 
Plain, 1903, i., 170-5 ; Talbot, List Trees, etc., 1902, 99-104 ; Cooke, 
FI. Pres. Bornh., 1902, i., 247-58 : Brandis, Ind. Trees, 1906, 175-9 ; 
Ampelid.®. a large genus of climbing shrubs to which the Grape-vine 
belongs. The fruits of several of the wild species are edible (for example, 
J\ pnfvifotia, 7 '. intijosa, and 7 '. havhafa), and it seems highly 
probable that some of them may have contributed by hybridisation in 
the production of the somewhat characteristic cultivated grapes of the 
mountains and tablelands of India. 
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V. vinifepa, Linn. ; Semler, Trop. Agrih., 1892, iv., 8-186. The Vine 
or Grape, atigur, ddkh, hurt, tanaur, netvala, mdmre, gandeli, Idning, kwar, 
kodi-rnun-dirrip-pazham, draksha-pondu, huaangur, sabi-si ; raisins = 
kismis, nianakkd. zirishk. mitha, kurk uzum, kisumisuchettu, zabib, etc- 
The Grape Vine is said to be indigenous in the temperate regions of 
Western Asia, Southern Europe, Algeria and Morocco (De Candolle). 
According to the Flora of British India (i., 652) it is “ perhaps wild in the 
North-West Himalaya ; cultivated extensively in North-West India, rarely 
in the Peninsula and Ceylon.” Gamble (l.c. 190) says. *' Has been intro- 
duced and successfully cultivated in Kashmir and other parts of India. 
Lawrence (Valley of Kashmir, 351) remarks that in the old days Kashmir 
was famous for its grapes, hut now, if a few vineyards at the mouth of 
the Sind Valley be e.xcluded, it is difficult to obtain a good dessert grape 
in the country.” “ Everpvhere one sees giant vines climbing up poplars 
and other trees, but they are often wild, and their fruit is poor and 
tasteless.” 

History. — Grapes have been known in India from a very remote period. In 
Sanskrit works the best-known names for the fruit are drdkshd and mridcika, 
while a spirit distilled from grapes (maddhika) is distinguished from that from 
sugar-cane, rice, barley, etc. As showing the antiquity of the knowledge in 
grapes, Dutt mentions that they are alluded to by Charaka and Susruta. Prior 
to the Muhammadan conquests of India we possess, however, no very precise 
information as to the cultivation of the grape in India proper. 

Stein (Ancient Khotan, 1907, 448) tells us that -while working in the ruins ot 
Kara-Dong (8th centurj'). he came across a cupful of " large black currants 
dried perfectly hard.” In other pas.sages (l.c. 253, 255) he invites consideration 
of the fact that in one of the paintings of Dandau-Uiliq, instead of the conven- 
tional fig-leaf, the vine-leaf had been substituted, and in still another passage 
(l.c. 245) he draws attention to the frescoes of Dandan-Uiliq, which manifes 
a vine-leaf and grape pattern. It is thus quite clear that the grape was we 
known at these early times, just beyond the north-western frontier of India. 
In The Bower Manuscript (Hoemle, transl., 1893-7), moreover, numerous retCT_ 
ences are found to the use of raisins in various medicinal preparations. *• 

But the medicinal uses of the vine recorded in Hindu literature are mos y 
concerned with the dried fruits or raisins and the spirit (maddhika), so tha i 
is probable that prior to the Muhammadan conquests, both the 
and the various forms of raisins -were, as at the present day, imported irom 
across the northern frontier. Many writers (Helm, Kulturpfl. und Haust, 1 . 

65-94) have dwelt on the influence of the faith of Islam on vine-growing m 
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East, seeing that the drinking of wine is contrary to Miil^minadan lau. Siraj- 
ul-Hasan {Journ. Roy. Hort. Soc., xxix., n.s., 671-4; xxxii., 222-6) furnihlius. 
however, many useful particulars regarding the vineyards of Daulatabad. I hese, 
he thinks, date from the time of Tagluq (1335 a. d.). hut on Tagluq's death the capital 
was transferred to Delhi, and that event had a disastrous effect on the gardens. 
The following passages, perhaps, sufficiently indicate the Syed’s views : — 
“During the time of the Bahrnani Kings (i436 a.d.), Daulatabad became a 
military station mider Parwiz-bin-Karanful. Once again the people began 
to pay attention to gardening, growing, however, only those kinds of \ine8 that 
had survived the neglect of previous years.” Then, in anotlu^r passage, lie re- 
marks, “A great stimulus to grape cultivation was given by the Portuguese 
Christian Missions located at Aurangabad, which were liberally endowed by 
the early Bijapur or Ahrnadnagar Kings in 1550, Their monasteries grew both 
purple and w'hite grapes. Ibn Batuta. the Moorish traveller who visited Daiila- 
tabad in 1430, and the French traveller Thev'cnot, vvlm made an extended tour 
in 1667, w'ere much struck with the gardens that met tlieir eyes throughout 
the Sarkar of Daulatabad.” “This state of things continued till 1685 a.d., 
when Aurangabad became the capital ijf Aurangzeh, The city grew rapuily, 
and with it the demand for all sorts of luxuries.” “ In Daulatabad itself, the 
passion for cultivating vines knew no bounds. Places of recreation provided 
by noblemen in their own gardens were entirely covered with vines. Even 
Fakirs looked upon the vine as a gift from Paradise, and had their mosques and 
monasteries adorned w’lth it.” 

The Emperor Baber {Memoirs, 1510 (Leyden and Erskine, transl.). 205) gives 
a full relation of the first occasion on which he tasted wine. His grand.scm Akbar, 
how’ever, fostered and encouraged grape cultivation, and. by his direct aid, grapes 
of high merit were successfully acclimatised m the Panjab and throughout the 
greater part of Korthem and Western India. But on accession of Akbar's grand- 
son the order went forth for the destruction of the vineries of Kiu^hmir, and 
grape culture in India shared in the neglect that followed. The seventeenth and 
eighteenth centuries, therefore, witnessed a decline of interest in vine culture, 
sufficient to account for the low position the industry now occupies, and naturally 
the references either to the vine or to wine m the works of the early travellers 
are few*, and mostly of a negative character. Xicolo Conti, wlio travelled in 
India early in the 15th century, speaking of a town called Pancf*nia (siqtposed 
to be Pegu), says, “This is the (mly place in which vines are ft)und. and here in 
very small quantity : for throughout all India there are no vines, neither is there 
any wine.” This, doubtless, was not a very accurate statement, siuce shortly 
after other writers speak of grapes as seen hy them in various parts of India and 
Burma. Thus of Gujarat, Mandelslo (1638-40) says, “ Tliey want mithing but 
wine ; but to supply their want of that, they have Terri, taken uut of the ('oeos- 
tree” ; but Tavernier (1676) says that in Assam “ There are quantities <»£ vino>- 
and good grapes, but no wine, the grapes being n.orely dried to distil 'pirit.s 
Irom.” Thevenot {TraviU in Ltcanf, Indostan. etc.. 16S7, pt. iii.. 16) tella us 
that the Dutch made wine from tlie grapes of Surat ; and that in (Joii^rmda 
they made white wine {Lc. 104) ; al'=‘*i that wine-drinking was punished in Kanda- 
har {l.c. 56). Ovington (1680) ohscrNe.s tliat l^aunians. though they “ are imder 
restraint from the blood of the grape, yet will they freedy taste the grapes them- 
selves luxuriously with their juice, while it is innocent and harmless. e have 
grapes brought to Suratt, from the middle of February till towards the end of 
March ; some from Arnadavad, some from a village called Naapoure, four days 
journey distant from Suratt.” These would doubtless be described as the Deccan 
grapes of the Bombay shops to-day. 

There is thus no dmibt that large tracts of Vpper and Western India are 
eminently .suited for grape cultivation. Many quotations might be furnished 
to prove the extensive and diversified nature of the knowle<ige that exists in 
India and its chief frontier coimtries regarding the vine. Kanawar, for example, 
IS one of the Indian localities where what may be de8cril)ed as indigenous viti- 
culture IS a recognised industry, and Kaslunir as an area of IxUh accljnuitised 
and wild grapes, so far as the present-day cultivatum is cuncemefi, and lastly 
the trade in the pnjduce of the \ineyairds of Afghanistan, Baluchistan and 
Kashmir is of no mean importance, and moreover capable of indefinite exten- 
sion. To that category there seems every prospect in the near future of Mys«>re 
having to be added, namely as an important centre of grape cultivation, \Cf. 
Paulas jEgineta (Adams, transl. and Comment), i., 172-8 : iii., 271-3 ; .lanuensis, 
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Lihfr Serapionifi. 3.5; Xicolo Conti, Tnivels in the East, in India in the loth 

Cent. led. Major), 15; Ain-i-Akbari (Blochniann. transl.), i., 65; also (Jarrett, 
transl.) ii., 3.50: Ligon, Hist. Barbados, 1657. 80; Mandelslo, Travels, 1662, in 
Olearius. Hist. Muscovy, etc., 34 ; Tavernier, Travels in Ind., 1676 (ed. Ball), ii., 
2S2 ; Ovington, Voy. to tSuratt, 1689, 8, 234. 303 ; Vigne, Travels in Kashmir, 
1842, ii.. 53 ; Hoft'meister, Travels, 1848, 372. 377-9 ; Bentham, Rev. of Targioni- 
Tozzetti. in .Journ. Hort. Hoc., 1855, ix., 156-7 : De Candolle. Orig. Cult. Plants, 
1882, 101-4 ; Joret, Les PI. dans L'Antiq., etc., 1904, ii,, 280—1.] 

VITICULTURE AND WINE AND RAISIN MANUFACTURE. 

According to Woodrow (Gard. in Ind., 1903, 227), “The favourite 
varietie.s of grape that are grown in Europe have been introduced many 
times into India, but with few exceptions fail to become established.” 
He then mentions the following forms as hatung been acclimatised and 
as being cultivated successfully in India generally ; — AVhite Mascadine 
{safed angoor) ; AVhite Portugal {Cashmeree or AVhite Tokay, valayati 
angur) ; Black Monukka (hae-danae angur) ; Black Hamburg {hubshee 
angur) : and Faquira. Details regarding the methods of propagation, etc., 
as applicable to India, are given in detail in the same publication, but 
space does not permit of full treatment in this work. Perhaps one of 
the most important points to which attention should be paid, is the in- 
fluence of atmospheric moisture. The fruit will not ripen when once 
the rains have broken, so that early maturity stock in direct adaptation 
to climatic conditions is essential. Firminger {Man. Gard. Ind., 1904, 
271) states that " the driest and hottest period of the year is when grapes 
ripen finest. This vill be March in the Deccan, May in the vicinity of 
Calcutta, and .June in the Upper Provinces." 

Panjab. — Hender.son remarks that “in many parts of the Panjab, 
the vine thrives quite as well as in Europe,” and Baden-Powell (Ph. 
Prod., 271) enumerates twelve different forms recognised there. Practi- 
cally no information, however, is available regarding viticulture in recent 
years in the Panjab. The reports of the e.xperiments carried on at the 
Agri-Horticultural Gardens of Lahore contain little information, and are 
mostly a record of failure. While that is so, there are several very dis- 
tinctive grapes regularly sold in the larger towns (such as the small seedless 
grape of the Delhi market) that seem well worthy of special study. Sly 
{Agri. Journ. Ind., i., pt. hi., 268-9) discusses the fruit culture of the 
Xorth-AVest Frontier Province. He says that 4,000 acres are under 
orchards, of which 2,700 are in Peshawar. He then discusses the grapes of 
Peshawar. Kohat, Kuram and Bannu. (For raisin A’inegar, seepp. 1110-1.) 

Wines of Kashmir . — But the interest in Upper India centres very largely 
in the vineyards of the State of Ka.shmir. In the time of the Emperor 
Akbar. as already indicated, wine production was a very general industry, 
and held then a much more important place than at the present day. 
During the time of the Emperor .Jahangir, the grapes of Kashnur were 
improved, but shortly after the decline set in which has been already 
alluded to. Coming down to modern times, the subject next assumed 
interest in 1876, when the late Maharajah Ranbir Singh took up the enter- 
prise of N-ine-growing, and in 1885 had 3.52..525 plants in his various vine- 
yards. At the Calcutta International Exhibition of 1884, red and white 
vines and also brandies made in Kashmir from the pure juice of the grape 
were e.xhibited, and obtained a gold medal and were highly commended 
for punty and e.xcellence. This circumstance has often been overlooked, 
and the old tradition of India not producing wine been every now and 
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again commented on. It can and does produce ivyie, and no one (.ic, 
say that its wine industrv of the future m.iv not berome one of ir^ 
commercial triumplns. In spite, however, of the great (>xpendituro 
lax-ished on them, the vinevards of K.ashmir liave not as vet proveci 
the success anticipated, and in 1800 it became evident that tlie vines 
were suffering from l‘h nllo.i rra. With reference to this, l.aw renci' 

(Vallei/ of Kashmir. 1895, 351-2) states tliat ■■American vines were at 'i 

once imported, and are now graduallv replacin" tlie unhealthv Burdeau.x 
plants.” 

Commenting on the decline of the production of the eating grajie, nrii,- 

Lawrence observes that the people cut down their gooil vines in order to 
avoid the exactions of officials. ■■ The grape.s, white ami red, Irom the State 
vineyard at Raipur in the Sind Valley are delicious, and efforts are being 
made to reproduce the Raipur vine.s in other parts of the vallev. With 
the decline of the eating grapes, there has been an attempt to introduce 
the wine grape, and at present there are 389 acre.s of vinei-ards on the 
shore of the Dal Lake. The vine.s were introdiieed from the Bordeaux 
district.” ■■ Perhaps the vines of Burgundv would have been more suit- 
able to Kashmir. Costly di.stillerv plant was imported and set up at 
Gupkar on the Dal Lake, and wines of the Medoc awl Barsac varieties, 'iwio.; a-i 
sometimes good, sometimes bad. have been niauufaetured year by vear.” 

“ Beside.s the Medoc and Barsac. which are .sold at Gnpkar. a large amount 
of apple brandy is distilled and finds a ready sale.” ■■ The vinevards are -vi;'..- Ln-. 
under the direct management of the State, and, in spite of supervision, 
the xiiies do not receive the sedulous cultivation which alone i an give 
success.” '■The business in present circumstanees does not pav.” \i'f. 

Smt'thies, in Agri. Ledg.. 1894. No. 15. 24-5. 27-8 ; Coldstream, I'die 
Cult, in Kanawar. in Iml. t-iiird.. Aug. 14. 1898 ; liopti. A'lri.-Hort. 

Gardens, Lahore.] 

United Provinces. — Practieallv nothing of a definite nature has been U. Prov. 
written regarding grape cultivation in these provinces. The vine is said 
to fruit well in most districts throughout the plains, luit the grapes are .-s.i isr 
quite unsuited for wine manufacture. (.>ii the hills, however, it is other- 

wi.se, .since at Kumaon. Kanawar. etc., a fairlv large industrv e.xi-ts in 

vine cultivation. In Kanawar tlie \inc has tiecn « ultiv.itcd since the 
early classic period, and several writers h.'ve spoken in high ti-rms of the 
vines of Dehru Dun {Ind. For.. lt<'<9. xv.. 313 -5>. In tlie Report-i of the 
Botanic Gardens at Saharanpur will be found .some information reganling 
the experimental cultivation of foreign, mostly .Afghan, varietie.s. 

" Tn I’pper Kunawar,” says Clegliern {.fourn. .Sue. Ind.. xm . 

t!ip vine extensively cultivated ami ripens its crop at an elevation of froin 
d,000 to JI.(XH') feet. The first ])lants are f>een at Xavhar. but the ehrnate then* *>.■!<" tv 

IS not suitable : beyond the .Mini ri«li;e whuh intercepts'- the liea\y elouds. the • 

suuiller amount of rain favours tlie ripemns^ of the izrap*^''!. Tht' \ ine\ .irds ocrtip\ 
sheltered situations, generally on the 'Jteep 'loj^>e facing the river. The Mne> 
are supporteti on poles three or hiur feet troni the gnumd, conueeted b\ horj/untal 
ones. The fruit hangs ljelf>w tlie r-hade of the leaver-, ne\er e\[)‘>M*d n* the f-un. 

A considerable portion vi the crop i> dried on the hoiLse-top and --ton'd a*- rai-ins 
for winter use, hut without can*, and iiiany grape-, <ire -jpniled in tIh* pn-' e—. 

For several years the crop lias !>een deficient, the grai^--- <iron[>ing o!t b«*i-ire 
thev were ripe from unseasonable falls of ram amt .sidjva. Thn ye.tr, l^hT the 
rainfall was moderate, but the iHttintu or vine dir'e«i-'e appe.tred in the valley. i. ^r., 
and destroyed many \iiieyards. The ire^h fruit is exported to Simla for t-ale 
in kiltns or large hill ba*'ketf. and the -inali sr-edle-.-^ grape-: «lne.l ai'»* aUo .-5.>ld 
there as ’ tine Zante currants ' at - ru{»ees £>fr pound. At Akjfi and I’oari the 
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price of fresh grapes is ^bout one rupee for a i-ffto-full.'’ “ Sungnam is the highest 
point in the valley where the vine thrives."’ 

In Kanawar, says Mr. Atkinson (a later writer), the fruit is called dakhang 
and the plant Innang. and there the vine is extensively cultivated as a field crop, 
and ripens its fruits at an elevation of from 6,000 to 9,000 feet. He then adds 
that a spirit called rdk or ark is prepared from the juice, and also a wine called 
sheo. 

According to Hoffnieister (Travels. 1848, 377-8) there appears to have existed 
a large trade in carrying fresh grapes from Bashahr to Simla. This traffic can 
hardly be said to exist to-day, though the exports of raisins may be considerable 
and. moreover, capable of infinite development. The available information 
regarding the Kanawar industry is, however, both meagre and contradictory. 
But with a community of cultivators possessed of an ancient tradition and 
centuries of experience as vine-growers, much might be expected were viti- 
culture organised on more scientific principles, and with sufficient capital and 
commercial enterprise. 

Bombay . — The earliest definite information regarding the cultivation 
of the vine in the Deccan would appear to be that already briefly alluded 
to in the paragraph above on history, viz. the passages from Ibn Batuta, 
Thevenot, Maudelslo and Ovington, etc. Syed Siraj-ul-Hasaii [l.c. 224) 
says. “ Looking at the present condition of the fruit trade at Poona and 
Nasik, one realises what treasure lies buried in Aurangabad and its vicinity. 
These two places send fruit to the value of many lakhs of rupees to the 
Bombay market. The writer has personallv seen thousands of acres of 
lands under vine cultivation around Nasik. One merchant alone — a 
Bohra — exports as much as £33.000 worth of fruit. Why should not 
Aurangabad compete with the other cities on equal terms ? The soil is 
excellent, as proved by the experience of centuries.” 

The moist climate of the Konkan is not suitable for vine-growing, 
but in parts of the Deccan, e.g. Ahmadnagar, .Aurangabad, Poona, and 
especially Nasik. grapes of fair quality are grown for the Bombay market. 
The vines are msually trained on live posts cut from Kri/f/iritHi itxUca, 
a tree known in the vernacular as the pdngara. The account of culti- 
vation given by Woodrow, w-hich has been already referred to, has special 
application to Bombay, and should be consulted in this connection. More 
recently P. S. Kanetkar, Superintendent, Empress Gardens, Poona, gives 
a full account of \-iticulture in Poona and the Deccan {Ind. Plant, and 
Gard., April 21 and 28, 1906). He names five distinct varieties which 
are cultivated there, \-iz. abi or hhoh i, fakdi or fakiri. habshi or kali, golkali 
and sahebi. The field selected “ has a kind of garden soil that is neither 
black clay nor hght red (murrum). but is a mixture of these, and contains 
a fair proportion of hme.” In the hot weather it is ploughed four or five 
times and during the rains is left fallow, or ('i-ofnlaria ./iinreo (tag) is 
grown and ploughed in as a green manure in September. The young \ines 
are reared in nursery beds and then transplanted. The season for trans- 
planting the vine stocks is the month of January. The stock is prepared 
from the cuttings of the October prunings. The cuttings, about a foot 
long, with fonr eyes or buds upon them, are chosen from ripe wood and are 
planted in beds, the soil of which is manured with ashes or well rotted 
farm-yard manure.” They are put down in twos, and by January throw 
shoots about 6 to 9 inches long and become fit for planting out. Previous 
to planting out the young vines, the field is ploughed along and across, 
the points of intersection of the furrows being 7 feet apart. At the points 
where the furrows cross, pits are dug, in each of which a basketful of 
manure is placed. A pair of young vines is then planted in each pit. 
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The furrows between the pits serve as water-channel^ and water is ajjplii'd 
immediately after planting. A second and third watering are given at 
intervals of four and six days, and later the plantation is watered every 
eight days till June. When the vines are established, hirvi stakes 
{Strobilfint/ies rii/htniis) are driven into the ground and two of the 
healthier shoots tied to them, while the others are cut off. In this wav 
the vines grow till April, during which time half a basketful of farm-yard 
manure, or preferablv pondretle, should be given twice to each vine and 
all side-growth removed. When the vine has grown over 5 feet (towards 
April), the ends are nipped off. As a consequence, side shoots are 
thrown out near the top. About three or four of these shoots are kejit 
and all the lower ones are removed.” Stronger stakes of the j)nr>i/(ira 
{Ei'i/fhi'hid hnlir(i) are now supplied in place of the karri. " Thi' 
three or four shoots kept at the top of the vine continue growing till 
October ne.xt. when the pruning for the mitha bar (sweet crop) becomes 
due.” After pruning, the ground between the rows of vines is ploughed. 
Xo water is given till the shoots blossom, and form small fruits. 
“ About four weeks after pruning the blossoms appear and the fruit sets 
in a short time afterwards.” The bunches are ready to be gathered in 
March, about six weeks after the grapes begin to get soft. " A well- 
established plantation about ten vears old auelds about 10 or 12 lb. of 
grapes per vine.” After the fruit is gathered (in March), no water is 
given for about a month, and in .April the hot-weather pruning is ilone. 
“ At this pruning the spurs or kalams which had throe or four buds left 
on them at the cold-weather pruning for giving the fruit-bearing shoots, 
are shortened and cut bark to two buds, from which alone one or more 
shoots will spring up to bear the sour fruit of the rainv season.” After 
the hot-weather pruning, the land is again ploughed, harrowed, and 
manure applied. Water is then given and continued weekly till the 
rains. In October pruning commences again, as alreadv explained. [('/. 
Repls. Dept. Land Rec. and Ayri., Bombay.] 

Diseases. — Very little is known regarding the diseases of the vine in 
AVestern India. Recently, however. Butler {.iyri. Journ. Ind.. ii., pt, i., 
94-5) furnished a brief report on the subject and identified two out of the 
four diseases mentioned by Mr. Kanetkar. The four di.seasos are -(1) khanla 
rorj (red or brown rust), (2| biiri (mildowi. (.Ji khajalya my (black rust), 
and (4) knrpa roy (drying-up disease). The second and the fourth are 
well-known diseaso.s of the vine. Burt, is Tuf/.t-ri, one of the 

most destructive of mildews : while karpu roy is anthracnose {Sphftre/ottia 
eiiitpelinuni). Both can be controlleil if not checked bv flowers of 
sulphur. [C/. Ma.xwell-Lefroy. An Insect attackiny Grape-Vine, in Ayn. 
Journ. Ind., 1907, ii., pt. iii., 292.] 

Baluchistan and Sind. — One of the many surpri.ses that meet the 
visitor to Quetta is the profusion and superior quality of the grapes that 
are offered for sale. On inquirv these are found to be frequentlv raised 
in vinevards where there is practically no rainfall and where few or no 
streams are seen to carry surface water, Undenironud. however, the 
people have excavated drains that communicate from one will to an- 
other, until a fairlv good flow is establisheil from the upper (often rocky 
region.s) to the more iertile lower plains, whore vmevard.s ami fruit gardens 
abound. The sv^tem of subte-rrauean drains (or tunnels) has been adopted 
matter of economy, since the great ilryness of the surface soil and 
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high temperature o|, the atmosphere would absorb all the water long 
before it reached the orchards. 

Little information exists as to the methods of cultivation or of manu- 
facture of raisins, but Mr. E. Hughes Buller has furnished some interesting 
particulars regarding the chief varieties of grapes grown in the Quetta- 
Pishin district. He enumerates some eighteen, but the most widely 
distributed are known as haita and spin Icishmishi, follow'ed by kalamakk, 
husaini, tor, sra kishmisM, and tanddn. The rest, he says, are only met 
^yith occasionally. Haita is a large oval-shaped grape, with hard sldn, 
of a green colour tinged with yellow. It is very lasting and is the grape 
commonly packed in wool and sold in Indian bazars. It is obtainable 
from August to the end of November. In Kandahar haita grapes are 
made into raisins {dhjosk) by dipping them in boiling water mixed with 
lime and carbonate of soda, and then drving in the sun. Spin kishmishi 
is a small green grape, oblong in shape, found in all parts of the district, 
especially in Quetta and along the Khwaja Amran. It begins to ripen 
in August and lasts till the end of October. Kalamakk is green, oblong, 
of medium size, larger than spin kishmishi and smaller than haita. It 
ripens from September to I5th November. Husaini is a soft fruit, dis- 
tinguished by Its loose grow-th and by the narrowing of each grape in 
the centre. It grows in Gulistan, Mazarri, Kamalzai. Arambi and Sariab, 
begins to ripen in August, and lasts till the end of October. Tor is de- 
scribed as an oval grape, dark in colour and fairly sweet. It ripens early, 
about the middle of Julv. Sra kishmishi is a small grape, light purple 
in colour, with soft skin. The Kandaharis make raisins from it. It 
begins to ripen about the 2r)th of August and lasts to the 15th of October. 
Tanddn, the last mentioned, is a large round, green grape of inferior 
quality. It contains a large ([uantity of juice which is e.xtracted in 
Kandahar, boiled and kept for use as a relish. It ripens in September. 

Traffic. — The traffic in grapes (preserved in wooden boxes), arranged layer 
upon layer, with sheets of cotton-w'ool betw’een, constitutes one of the 
characteristic features of the so-called Kabul (Afghan) trade of India. 
The wandering fruit traders carry grapes, raisins, pistacio nuts, almonds, 
and pomegranates all over India ; and, barring the traffic in Kashmir fruit 
into the Panjab and of Deccan grapes into Bombay, the Kabuli traders 
practically supply the grapes and raisins consumed in the whole of the 
rest of India. The traffic is, therefore, by no means an unimportant one, 
and the .share taken by the Quetta-Pishin district perhaps the most valu- 
able single contribution. 

Pedley wTote an iiitere.sting paper (Af/ri. Ledrj., 1893, No. 7) on the 
possibility of a raisin industry being organised in Sind. He contrasted 
the Fresno district of California with the Schwan Sub-division of Karachi, 
and came to the conclusion that with its cheap labour Sind might easily 
do a large trade in this dried fruit. 

Bengal and Assam . — The annual rainfall of the province is too high 
for vine cultivation to be of much importance. In the upper dridsions 
of the procdnce, ho'wever. e.g. in Bihar, where the climate approximates 
to that of the L'nited Provinces, greater success has been attained than 
in Bengal proper, and fairlv good grapes are often produced, as at Dinapore 
and Tirhut. [Cj. Repts. Dejit. Land Rec. and -igri.] 

.Madras and /Mysore. — Gn the plains of Madras the \'ine can be 
grown only under careful garden cultivation, and viticulture can never 
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therefore become an established industry, (tn the fountains and table- 
lands, on the other hand, it is grown with <-omplete success. An account 
of an interesting experiment at present being conducted in Mysore hv 
an Australian (Mr. M. Paul), i,s given in the Indian Aijricultunsl (.Jan. 1, 
1907). Mr. Paul appears to consnler the Mv.sore climate an absolutely 
ideal one for the vine, and he hope.s in a few yi'ar.s to place on the 
Indian market some twenty varietie.s of the finest grapes grown in 
Australia, and equal to anv produced on the Continent of Europe. The 
cuttings imported from Au.stralia were kept partly on the Ndgiri hills 
and partly m a small nursery at Bangalore, but have now to a large e.xtenr 
been planted out. and are said to be doing very well. In a year it is 
assorted bv Mr. Paul, that h(‘ will have a good sliow ot grajn-s : in two 
vears his little Bangalore vineyard will produce some tons. Thc''- 
grapes, he considers, will sell at a few annas a pound, and he de( l.ii'es 
that they will be equal to grapes sold in London at five or siv shilling'. 
a pound. [('/■ Cameron, For. Trees of M'/sore and (Joorij. ISb-f. 74 -.1 ; 
Rice. Mysore (iaz.. 1897. i., 83 ; Ite/its. (lort. Rot. (lard., BanyaJore.] 

Uses . — It is chiedv as a fruit that grapes are cultivated on the table- 
land of India. But they are at the same time largelv eaten in a dried 
state as raisins or currants, and at one time <-onstituted a fairlv inipoitant 
article of food iidth the people of Kanawar. The industry of drying gra])es 
i.s not practised, however, to anv very great extent anvwherc in India. 
According to Dutt (Mat. Med. Hind., I9<N», 1.38) raiNins have for many 
centuries been employed niedicinally bv the Hindu,-, and he adds that 
thcv enter into the composition of nunieious di-muleiuu and e.vpectorant 
medicines in use at the pie-ent tune, fiie other products manufactured 
from the grape are wine, brandy and vinegar (see pp. 1109, 1110). 

[Cy. Bh'th. Fonilx. Cow/s).-. itml' .inaL. llMi.t. 442-tilt. Le.nti, Fond hlsprct. 
and Anal.'. .i.i4-t)0: .lonm. Foi . t'/e/e Indn.^l : Yearbook of T^hannw •! . 
Journ. .'< 00 . Arts. etr. ; Rtpt. on V.tf. „/. 11’.-,/. d.triin/ l-SST-OS; .4i/ri. Expcr. .^tal.. 
California. 18iH) ; al-o Hull.. I'lOO. Xo. Cfo: luo.i. X'o. HIT: I'.tni), X'n. 177; Inpt. 
Agri. Victoria. Bull.. l!lo2. X'o. 2 . I'."'.''. No. 23 : U-H. Hrpt. .Igri.. Farmers Hull.. 
1903, No. 17 .): Ho-ie. Hipl. on Fior. of S^n'ch'uan. 1904. 20-2.] 

TRADE. — In the internal tratle retiiiiis, aines are classeil along with 
spirits (see p. 1047). The ioieigii tr.nle t oiisi.-ts chiefly of imjiort- anil 
re-exports. The e.xjiorts of lielian proilioe are quite unimportant, and 
when compared, with the immense jiopuhition, the inqiorts also are re- 
niarkablv small. The tollowing table show- the loreign imports of wines 
of all sorts for the tive \ears 190-J 7 . - 




Uses. 

K -.'ir-'. 




Trade, 


Ii;.. i.f V.'ir.e» 


— 

1902- 3. 

190.3 4. 


Rs. 

Rs. 

( 'hampagne 

10.07.920 

8.07.144 

( 'laret 

2 . 111.799 

2..">4.248 

f’ort 

7.91,932 

7.30.7.74 

Sherry 

1,89.9.') 7 

1.79.279 

Other Sorts 

7,.")0,9.')r) 

7,.')9..522 

Total 

30.01.931 

27,27.947 


1904 .3. 

l‘M)5-t) 

1909- 

7. 

Rs. 

Rs. 

Rs. 

( Iiil". 

7,84.017 

9.99.182 

7,77.812 

2H,21t» 


2.03.991 


44,013 

7,.32,877 


7,79.722 

95.r,i(j 

1 . 97 . 47 s 

1.S2..307 


22, itni 

7, 15.45(1 

8.21,993 

7,98,188 

139.307 

26,18,9^2 

29.7.3.347 

2ti,39.H2S 

329.342 




From these hgures it will be noted that the imports ,lo not -how much 
tendeiicv to iiicrea.se. The chief supplying countries and the shares taken 
hv the various provim e.s may be exemplirieil hv the following aii:dy-is 01 
the trade of 1906-7. Of the total quantity (.dg'b.dli gallon-) imported in 
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nited that year, 150,899 g^alloiis came from the United Kingdom ; 99,587 from 
France; 15,982 from Italy; 11,672 from Belgium; 11,782 from Ger- 
many. The quantities from other countries were comparatively insignifi- 
cant. The shares received by the various provinces (in gallons) were as 
follows ; — Bombay, 105,200 ; Bengal, 99,308 ; Madras, 52,360 ; Sind, 
38.230 ; Burma, 33,968. The shares (in gallons) taken by the chief im- 
porting countries in the different sorts of wine may be similarly exemplified 
by the figures for 1906-7; — Champagne — United Kingdom, 13,292; 
Belgium, 7,819; France, 6,638. Claret— France, 27,353; United Kingdom, 
8.081:. Port — United Kingdom, 77,080 ; Germany, 7,544. Sherry — 

United Kingdom, 18,023. Other Sorts — France, 63,416 ; United King- 
dom, 34,420; Italy, 11,418; Spain, 7,022, etc. 


D.E.P., 
vi., pt. iv., 
309 - 12 . 


VesecaViO 

P.eune:. 


iledlome. 
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WITHANIA, rmtq. : FI. Br. Ind., iv., 239-40 ; Gamble, 3Ian. 
hid. Timbs., 1902, 508 ; Solanace^e. A genus of shrubs, two of which 
are natives of India. 

W. coagulans, Dum!. The Cheesemaker or Indian Rennet, akri^ panir, 
ashvagandd, spin hajja, shdpiang, khamazora, kdknaj, amiikkura^ penneru-gadda^ 
etc. A small herb common in tlie Panjab, Sind, Afghanistan and Baluchistan. 

The fruit, both fresh and dried, is used medicinally, but is chiefly important 
as possessing the property of coagulating milk, and is used for that purpose instead 
of rennet in Sind, Xorth-West India, Afghanistan and Baluchistan. This pn*- 
perty was first noticed and made knoNvn by Stocks in 1840 {Journ. As. Soc. 
Bomb., 56). Mr. S. Lea published an account [Proc. Roy. Soc,. 1883, xxxvi., 
55-8) of experiments made on the seeds for the purpose of ascertaining whether 
they contained a definite fernieut with the properties of ordinary rennet. The 
seeds were subjected for 24 hours to the action of various solvents which were 
then added to milk. A 5-per-cent, solution of common salt in water was found 
most effective in extracting the ferment, which rapidly curdles milk. In sum- 
ming up. Lea states that the results of the experiments proved *' that the seeds 
of ^l ithanin can be used as an adequate and successful substitute for animal 
rennet.” [C/. Pharmacog. Ind., li., 560-72; Agri. Ledg., 1893, Xo. 17, 114; 
1895, Xo. 5, 64-6 ; Kew Bull., 1903, 27-8.] 

W. somnifera, Ounai; Prain, Ben-g. Plants, 1903. ii., 750. The pay\ir, asgandh, 
ashvagandhn, kutilal, tilli, ghodci, amukkura. penneru-gadda, etc. An erect shrub 
found throughout the drier parts of India ; frequent in the west and in Hindustan, 
rare in Bengal. 

Leaves, seeds and root are used in Xati\'e Medicine, being reputed to have 
diuretic and narcotic properties. The root, however, according to Dymock 
{Mat. Med. W. Ind., 1885, 043) “ has universally been confounded with a root 
met with under the same names m the bazars, but which bears no resemblance 
to the root of n . v«i*i The asgand of the shops is the tuber of a convol- 

vulus, which, though much sinaller and different in habit, does not appear to differ 
botanically from mpoukvo ttigittrta (p. 6860. In Bombay the seeds of this species 
are employed to coagulate milk in tlie same way as those of the f<irmer, already 
detailed, and both pJanis ac«-ordin^ly often boar the same vernaciiJar names. 

[Cf. The Boicer Manuscript (Hoemle. transl.), 1S93-7, 18. 87. 108, etc. ; 
thiolus. New Krcuterbuch. 1.563. 465; Bruce, Travels in Africa, 179(1. v., 54-6 
(the Wanzey) •, Paulus .Egineta (Adams, Comment.), 1847, iiu, 359-60; Phar- 
mucog. Ind.. u., 56r>-0 ; Banerjei, Agri. Cuttack, 18i>3. 190 ; Agri. Ledg., 1896, 
Xo. 28, 2S2-3; Dutt. Mat. Med. Hind., 1900. 210-1.] 


D.E.P.. WOODFORDIA FLORIBUNDA, Salixb.: FI. Br. Ind.., ii.. 572 ; 

Gamble, Man. Ind. limbs., 369-70; Cooke, FL Pres. Bomb., 1903, i„ 
510-1 ; Duthie, FI. Upper Gang. Plain. 1903, 351 ; Prain, Beng. Plants, 
1903, i., 502 ; Brandis, Ind. Trees, 1906, 341 ; Lythrace.e, The ddwi, 
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dhauln. dhai. dawai, dfntri, dhdtnkt. irhu. xunlha. ^iihiri. chutKiki/ik-diuii, 
jntiko, /are, pitta, ijiil. dnur. thdiri. jdndsutti. dhnmdui/i. ]ari/i. i/>’t ki/i. i-h-. 
A large deciduous shrub found throughout Iiiilia. a'icemliiig tlie Hiniul.iva 
to feet, rare in the south aiid not extending farther than to the 

hills of Karnul ; Shan hills and other forests in I'pper Hiiriiia (Oaniblel. 

It yields a (Ji’M, known a;-, tihauni t>r of Haraiid arid Mt-w.ir. 

which is said to resenihle •;im)-traLM(*auth. The most important part of tlie 
plant IS, however, tlie fiow»n‘s. 'I'liey app*Mr trom Fel)rn.»r\ to Vjiril, ulien tliev 
are crathered and <lri»Ml. ThroMirlamr Imlia the>e are enjplo\ed a- j I>n k tMtlon' 
to prufiuce a colour hy theniM-KeN «*r a-^ an adjum-t or tporil.mt fliictiv wiili a/ 
i ritri/ttlift ). I’rof. Hiiininel foiimi th«*rn to conf.un iJiMi [xo* cent. taniiK 

uckI and they ha\e lonj: he»*u U'.imI as a 'Tav t<» a small extent, tlion^'h for this 
purpose the Howcin ha\-(‘ litMai ii«*:;le« teil m lavoiir of the leave--. .Mkdk ivvi i v 
they are ernployeti a-- an astringent. 1 n tlie ( 'eiitral Pr'onat's tliev .ire said t«> he 
eaten as Food, and in llenir.il an- utilise. i in the prep.ir.ition a eoitliULr <irink 
The wood is used tuily for Fm. I he plant is a e«*mnioii ornament.il sluiih iii 
gardens, hem;; ea^ilv propairati-d h\ eiittiiiL'^s .»r -seed. 

[C7. The Bow r Mnnunf'nfit i Hoernle. tr.iusL), 117. Hunter, .4 lUs , 

I70o, i\'.- 42 ; Harilwickt', d.'*. Bt.-* , ITh'J. \i., .‘h»2 ; Bhtiniitu oo. In'i.. ii . 4o . 
Monographs. Dgrs and iJ'ftino — Kusst‘ll. <’. f^ror.. lSta».r»-7; Haneriei. Brno.. 
189h, 33: Fawcett, Bomhau, IS'H), 1.7. Hadi. f Bror . IS'.Mi, SI- 2: l>utt. Mot 
Msd. Hiivi., llMtO, lh.7-H : Hooper. Agrt Ltdg. Xu. I, 44; Woodrow. 

Bard in Ind., 1993. 329-1 ; Firtiunger. Man. Bartl. hid., 1904. .79.“).] 

WOOL, GOATS’-HAIR AND PASHM.— Moon rott, TravpJ.^. 
1820 (ed. 184:1), i.. 111. 410 : ii.. lt)4. 24'-^ : Royle. Prod. IPs. I ml.. 1^4<). 
139-54; Ba<len-Powell, Ph. Prod.. i.. 177-88 ; ii., 1872. 25-5H ; 

Hoey. Monoq. Trade and Manuf. X. Ind.. l''^8o. 1(19-70, 178-9 ; Pogson, 
Letter in Proc. (lort. Ind. Per. and Agri. Dept.. 1881 ; Jolmstunc, Woollen 
Manuf. Punjab. 1884-5: Mukharji. .4r< .Mannf. Ind.. li'^83. 341 -4; 
Collins. Indu.d. Bengal. 1890. 11-2: Ranui'wanii Iyer, Manuf. of 
Kamhlis in Chitaldrug. Mgsore, l.'<91 : Rii kctt'. <.'al. Mg.mre Prod. t,i 
Chicago Erhih.. 1893, 14-8; Mono(/raph.'<. D;/e.s and Di/etng . — llich. 
U. Prov.. 1896. 35—41; Fawet-tr. Bondxig. !:■<'.<(). .33-5; Monoi/rajdis. 
Woollen Fabr)c.i : (larrctt, Berar. lf-‘9''t, 1-3; Piin, V. Pro).. IH'Jtt, 1-17 ; 
Thurston, Madras. 1898. 3-12; Banorji-;. Bengal, is'.'h. 1-37 : Martcji. 
C. Prov.. 1899. 1-9: Brendnn Bi'anlxig. 1899. 1 13; Watt. I'l'.i f,,d. 
.Animal Prtxl.. 1!h.) 2 111-2. Hannan. T< rt. FibrK i.'onun .. I9ii2. Is5 l’17. 
Final Setll. Ilept. Ahnoro. I'.mi;;, 7-9: ( 'ordi-iu.. v. I.e Prod, t'otoe. d'ttrig. 
Anunale. I’.iri,--. 19o:i. H'ti ■ Hanau.S'-k. Maro. Teidi. Prod. (Wintoil and 
Barber, trains!.), 1907. 12l-;'i9. 

The chapter devoteil to Live Stock has de.ilt so \cry fullv with the wild 
and domesticated goats and sheep of India (pp. 743- 9i that there prai ti- 
callv remains only the task of reviewing in this pl.iee the ti.tde in i iw 
wool and of turui.'hiiig a brief suniinarv ol flu- Indian woollen m.iiiut.n tiire.. 
But though many of the sh<.'ep of India prodii.;.- tleeees of liair r.ither tiian 
of wool, .still fairlv good wool is obtained here and there, a., tor e.xarniile. 
trom the black-heailed .heeji of Coimbatore, tin- wooilv sh.-eji of .Mv-oie, 
and the .sheep found in huge tra. t' ol the Ue. can. Rajputana. the Panj.ln, 
the Lnitesl Province- and Bih.ir U’atna she.'pn 

Hlstoryr-L-\Vo. .1 w.i- kii'-vin t' tlie \-r\ e.iriie-t 'U ihe . 1.,— e- uriier- .it lieiia 
ami by the injuiirtn ui- '■! th' />.-'o-,r., ifni.’i it i- laie <1 a- tb" i. an-r.-o ‘I 
tiie s.tcntieiai t hre.id i >1 t h.e \ ai-\ ... In t h*- fin: I ' -Ai, ne ‘T'- <\ er. t le-r-- are i. I'lt ai- 
to Pik-iian. the gad -.1 rla- -1 ept., rd-. v.hiiii make ai.-ntian el th.- hi. -a- lor.g .tiid 
.-pinning of \io..i \V... I regar.l.-d a- . . rene.ni.tlK por. . -.nd .-an a. eor.lmgt^ 
he worn ivliiie e.itmg or re-rr->ri.im-g r.shgi-'’i- f-inirion- V\ itn ih.. \ o-h- 

nava- the sra-lh ol,-er\ im-e -1... ild. in he t. be }s.rforin..d .inly when ila i ;n « - .n, 
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garments. With most f stes the bridegroom attends the wedding service with a 
woollen charm tied arotmcT fne waist. Brahma created fire, woollen cloth, the 
Brahman, and the kdsa grass (see p. 930). From these and such-like references, 
we are justified in assuming a vast antiquity for the Indian knowledge of wool, 
as also the arts of spinning and weaving it. 

But even with the Muhammadans, the knowledge in wool is no less extensive 
than with the Hindus. Frequent mention of it occurs in the Arabic and Persian 
classics. Ali, Fatima, Hasan and Husain are spoken of as the children of the 
blanket. But in Asia the very earliest woollen garments were produced by 
plaiting, much after the fashion of grass-mats, and there would seem reason for 
belie\'ing that the property of felting wool was discovered before the art of 
spinning it. When viewed under the microscope, the individual fibres of wool 
are seen to be coated with minute scales, and the fibres are, moreover, curly and 
elastic. To these physical properties are to a large extent due the felting of 
wool, as the fibres, on being shrunk, get intertwisted and bound together. But 
the wool of sheep reared in tropical countries is less scaly, less curly and more 
rigid than that of temperate countries, and becomes, in fact, hardly separable 
from the hair of goats. Hence it follows (to some extent at least) that the know- 
ledge in wool and the position of the woollen industries of India become less and 
lees evident as the approach is made toward the warm moist regions of the tropics 
or descent is made from the hills toward the plains. It is thus highly probable 
that the knowledge in wool came to India through the Aryan im^aders (who 
doubtless were largely shepherds), and even to-day wool takes a very subordmate 
position in the art crafts of India proper, owing doubtless to its unsuitability as a 
material of clothing under the climatic conditions that prevail for the greater 
part of the year. 

During the early years of the British rule in India much attention was paid 
to wool, more especially shawl-wool {pashm) of the Panjab, Kashmir and Tibet. 
The papers written by Webb.Raper, Moorcroft and Hearsay, and later by Smythe, 
Hutton, Hodgson, Conolly, Cooper, etc., may be specially mentioned as the out- 
come, But long prior to thcbC, many travellers make mention of w’ool. Thus, for 
example, Fryer Arc. E. Ind.and Pere.(ed. IfiOS). 224) tells us that the English 
Company's trade was in his day small from Persia but that they carried a few 
drugs, Carmania wool, etc. This is, therefore, one of the earliest references by a 
European to the Kirmani wool, whicli for many years past has constituted so very 
important an item in the imports of raw wool drawn by India to its looms. 

Characteristics ot the Fibre and Trade Classification. —The nature and value of 
the fibre depends first upon the breed of animal from which obtained ; next, the 
climate, soil and herbage of the country in which reared ; and lastly, the method 
and care with which the fleece has been removed from the animal and sent 
to market. But it is well known that with every precaution observed, departures 
and irregularities occur. From the standpoint of buying and selling wool, its 
merit turns on softness, soundness, fulness and freeness. The indi\ddual hairs 
may vary in length, thickness, and number of scales to the inch very greatly, 
even within the most carefully selected breed, and moreover they are different on 
the various parts of the body or during the various seasons of the year, and may 
even be irregular side by side on the same animal. Mr. X. Burgess, for example, 
gives the measurement of one hair in a sample of Saxon wool as of an inch, 
while another lying by its side measured of an inch. But to compare with 
these, he records hair of Soutlidown with a measurement of inch and 

another r.}-,., the coarcst fibre being of an inch. 

As with cotton, so with wool, the merit of the fibre is generally expressed b\ 
lengths to which it can be spun. 32'6 would be the lowest and 80’s the highest 
average yarn. Tliat is to say, in the former 32 hanks of 560 yards each can be 
spun from the pound of wool, and so 80’s would mean that the wool was so fine 
that one pound could be spun into 80 hanks of the length mentioned, or 
44,800 yards. But if the wool be harsh and devoid of elasticity, while in length 
of staple it may be suited for a certain count, a much lower yam may actually 
be possible. Much, therefore, depends upon the condition or texture of the 
fleece. 

As mentioned above, the under-fleece of the Tibetan goats yields the finest 
of all Indian wools — pashm. This is used for the most expensive and artistic- 
purposes in the Indian woollen industries, more especially the shawls and chadars 
presently to be described. It is imported across the land frontier and almost 
exclusi\ely through Kashmir. Waddell {Lhasa and Its Tlysteries, 1905, 476-// 
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affords some interesting partn-iiiars of the pashm (>f SoiUhern .md Kj^lein 'ril>et. 
He remarks that the Kashmiris hare a monoiiolv of the trade in I’liper Tiliet, 
whence they export it all hy wav of Kanipiir on the Sutlej. Kashmir anil Ladakh. 
<and canvass for it chiefly in the tracts adjoininir tliere. " In Southern Tibet, 
however, most of this important product, the felted silky underwool, uhich 
should amount to hundred.s of tons aiinuiiliy, is wasteil. as the Tibetans do not 
know its jireat value, anil do not collect it from either the yak, when sheddmi; 
its winter coat in spring, or the noats and sheep. ’ 

Imported Kirmani wool and the still more inferior iraJtat sjuihi jmshtn (from 
Persia and Afghanistan), after being treated in a sjit'cial manner, is exten.sixely 
employed as a. substitute for or in admixture with 7'ihetan jsishm m the pro- 
duction of much of the pashmina of modern commerce. mon* ri*i-ent and 
even more pi'rnicious practice is the use cT foreign, mostly EiiLdish, woollen y.ims 
in the fabrication of Indian textiles, for which hotli the eolours ami the iiuality 
of the yam are unsuited. 

Indian Wool. — The best wool is that of the Paiij-iih ami Frontier 
Prof'ince, of w'hicli perhaps Hissar would take the foremost place, hut 
Ferozpur, Lahore, Jhang, Shahpur, Peshawar, Dera Ismail Khan, .Vniritsar, 
Multan. Rawalpindi and Jheluin each prodin-e wool in fair i(iiantity and 
quality. In the United Provinces the nio.st useful wool eouies Iroin the 
Himalayan tracts — Garhwal, Alniora, and Naini Tal — while the important 
districts in the plains are those of Agra and Mirzapur. A large drain is. 
however, made on the Panjab, Rajputana and Sind, and also on foreign 
countries, to meet the manufactures of these provinces. The best-known 
local wools of Western India are the black Deccan and Khaudesh and the 
white wools of Sind. Gujarat, and Kathiawar. Sind and Raluchi.stan wools 
are exported from Karachi, along with the fine wool obtained from Bikanir. 
The rearing of sheep in the Central Province-' is fairly important, especially 
in Jabbalpur. Nagpur. Chanda. Wardlia and Raipur. In Rajputana and 
Central India. Bikanir. Jodhpur. Jaipur and Ajmir produce wool, and 
that of Bikanir is much prizeii all over India, especially for carpet- weaving. 
In Southern India the wools of Bellary, Karuul. Coimbatore and Mysore 
are well known : but the sheep of most other districts of Madras, like those 
of Bengal, tfield hair rather than wool. 

Prices. — In an official report from the Director of Land Records and 
Agriculture in the United Provinces, the following occurs regarding prices. 
The price depends upon the purity of the wool, but J.V seers jier rupee 
mav be assumed as a (air averagf. Bikanir wool (white) fetches from 
under Rs. :!() to over R-'. 3b i>er inaund. according to fineness and freedom 
from burrs. Goats' hair lo.-'ts in to 13 >eers pei rupee and camels hair 
5 seers per rupee. 

INDIAN WOOLLEN MANUFACTURE. 

Mr. J. E. O’Conor {Rer. Trade Ind., 1893, 51) made the somewhat 
signifieant comment : “ The trade is as yet quite unimportant and is 

likelv to remain so for a long time to come, unless the Indian mills are able 
to find markets in Asia for coarse blankets and horse-clothing, the only 
descriptions of goods for which there would be a fair demand in the regions 
we could hope to supply and the only kinds we could manufacture with 
profit to compete outside Iwlia with Eiu-opeaii goods. ’ In 1895, however, 
the imports from Great Britain had fallen off by 9^ per cent., while those 
from Germany had increased sixfold, from France threefold, and from 
Austria twofold. It had thus almost immediately been demonstrated that 
the attractively cot up cheap shoddv and nii.xed woollen goods of the 
Continent of Europe (more especially of Germany) were nut only ou.sting the 
superior manufactures of England, but had umlermiued the ground which 
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the Indian mills werf*-, believed capable of holdiiio. In Calcutta, for ex- 
ample, there ha< existed for maiiv years past a large demand for coolie 
blankets and shawls, and this has recently been entirely usurped by cheap 
foreign supplv. It is hardly to be wondered at, therefore, that the pioneer 
woollen mills of India, such as the Clawnpore Woollen Mills Co., Ltd., 
should have been ilriven to turn their attention almost exclusivelv to the 
production of high-class goods of pure wool in direct competition with the 
British supply, since their woollen blankets could no longer compete with 
the cheap low-grade foreign articles. Similarly it has been realised that 
there was a more profitable market open to the Indian mills in the produc- 
tion of ordinary average quality and even high-class woollen goods than 
ill contracts with the Army Clothing Department of India. Thus it may 
be said that recent years have witne.ssed a complete revolution, and a 
wholesome one. since the date wheii the original Dhariwal Woollen Mills 
Companv was established, almost exclusively, it might he said, to meet 
official contracts. 

The Dhariwal and Cawiipore Mills mav be regarded as favourably placed 
to tap the supplies of India's finest wools, such as those of Kangra. Simla, 
Clarhwal, Kum.ton and Nepal, the South-East Panjab (Shahpur, Dera 
Ismail Khan, etc.) and South-Western Afghanistan. In some cases these 
wools have to be carried by road for 2(.)() to -300 miles before they reach 
the nearest railway station. This is the chief drawback to the Indian 
mills — the long road transit and consequent heavv charges. 

Mills and Woollen Manufactures of India. — In 1876 the Cawiipore 
Woollen Mills were established, and ten vears later ( 1886) there were four 
woollen mills in India with a coinbiiied capital of Rs. 18,<X),000. These 
gave employment to 1.372 person.s, had 242 looms and 5,420 spindles 
under use. Thev produced goods to the extent of 798.062 lb., valued at 
Es. 5,27,420. Still a decade later (1896) there were 6 mills at work in 
India with a capital of Rs. 32,.50.0<X), and the.se ga\'e emplovment to 3,017 
persons, had 530 looms, 18.658 spindles, and produced 2,345,570 lb. of 
goods, valued at Rs. 24,96.751. During 1904 there were 6 mills with a 
capital of Rs. 46,25,000. emploving 3.468 persons, 737 looms and 25,931 
spindles, with a production of 3. .508,700 lb. valued at Rs. 36.74,678. That 
is a record of thirty years’ progression of which India has no cause to be 
ashamed, yet it should be viewed as giving but a foretaste of still greater 
advancements. 

It mav pelimps snifice to complete this ret‘'rence to the Indian power- 
loom woollen milks to repeat that, as a rule, thev concern themselves with 
the growing demand for goods on a European pattern and stvle, such as 
serges, broaihioths. fianneis. tweeds, blankets, travelling rugs, etc. They 
have also given attention to the production of w'orsted, knitting varns, 
Berlin wool, us also knitted goods of all kinds, such as socks, cardigans, 
jackets, jersev,', caps, gloves, etc., etc. Thev use pure wool ; for the 
lower grade goods. Indian wool, and for the higher, the finer imported 
wools, either alone or mixed with Indian. Thev do not attempt the 
imitation of Indian special textile.s, nor have they as vet engaged in any 
brain li of the European larpet industrv. 

Indigenous Woollen Industry -. — But the official returns of mills take 
coguisaui e onlv or factoiie.-? that each emplov not le.ss than 25 persons 
anil keep these at work mainlv. if not exclusively, on the production of 
woollen gO'j-i'. .''cattered all over India, however, more especially m 

1124 



J XI )T( Ip;X( )!’ S I X DUST U I !•> 


WOOL 

Manufactures 


the upper there aic <rn.ill IuiiuI-Iooiu.-Tivdi K''iuips !ii uoulli'n 

in;inufa<'turi‘'^, ami these e.ieh eiuplov oiilv uiie nr tu'o hamls. lii t he 
airmeeate thev are iTii])(itrai:t ihoueh out ol the l,ne(. uuinhei that 
exist, reeoeliltloll is in.uie olheialK' ol only some lO or ll’. heeause, 
thoueh tiot woollen mills in the striet sense, the\' aie weavine l■st,•lhllsh- 
ments that emplov annualle lioin l.otM) to elose on ti.tKxi hainls. These 
laruer w ool-weavnie iiiilioenoU' estahlishinents aie all loiateil within the 
Paiijali aiid are I'oiieerneil lot tin- most part in the [iroiimtion ol shawls. 
chfid<ir.< |see mnxt p.iae/. i<trihnriir (or patteined /n.,' i. 

pattH. eti .. ete. Hut heie .ii.il there thionehont Imiia there is ,t fairlv '' ‘ '' 
larye imhisti V m ( Irieiital i arpet-we.ivnm l'<ee Carpets and Rugs, ‘ll'l "i) 

ami 111 felted l'U;;s (aui/a/us-. .ii d this .Iocs not .innear to he im lndeil in 
the otiicial return' a. hove indn .itei!. Hut i! t he 't ml v ot t he Indian woollen 
industries be e.xteiided 'O .is to im hide the laodm inm ot mixed lahins. 
that is to saw those in wim h wool eoiisti: nt.-s hut one. and pei-hajis the 
least important inureilient. ,i.n extensive .issemhlaae ot textiles would 
he Thereby embraeed. such ,is the hniiinx. iii'ix/irn.-. i/hnH'K and the like. //,..,e, 
These are niostlv made of silk ,ind lotron mixed,, hut oeeasiouallv of xvotil 
and silk ( oiubined. The name nntxhru ti.e. iiermittisl te.xtile) eives the i/.,'.r./ 
kev appareiitlv to the exi>liti..i,tiou ol the nehlv v.ii'ied a'semtihiee of 
iabries so designateil. Pure silk w.is forbiiideii to be worn bv .Muliam- 
madans e.xeept on special oii.i-mns. and thii' the weavers eimreived of 
numerous methods bvwhieh ,tn .ehni.xtiire. perhays oi fnit ,x 'mall amount, 
of silk uimlit be thrown on the 'Uilme of ,i woolh n or lotton textile to 
eive it the riidi effm t ot beinu loi 'trmted .limo't e'dii’eiv of the more 
e.xpensive and luxurious inatini.d. The word hi,i'ni iiter.dlv rne.uis .i 
textile intended to be worn in th»‘ , old s.-.isoi . It is ivot'en ot lotton so 
treat, 111 as to eive it the effe, - ot wool, .md is nsu.div hroi aded with -ilk. 

0 ( easionallv 'Hell texfih" lUe n.mh' eutirel v oj silk, and are, siiii tlv 'jieak- 

intr. Uu'rds. but wdum. in pla e o' eowon, wool m U'cei. tlievan^ ,oiTimoi,ly 

desitmateil laii'innir.-. These .aie pi,,,.- oi .i tixe i !,-notli. sin h as would .n,,. -- 

be required toi the prepar.ittoi, oi v/u or (o.it. or suitable fin .i 

ladv's ilre-s. Tliev ,ire 'iinpl’' bn.i.ideo woollen voods wnii the ji.itlern 

either in verv fine ptixlnt* or in 'i 1 k'. or rl,e\‘ m.i',' he m 'oiton. with 

jvtxhir 01 silk OI nanient.iTloi.s. In lie e'/e<-o;u,» ,.t Ka'lirnil, the end 

])iei es ,iie w'd..-n sTMiuhi on. but in .\mii:',ii .imi Ludhi.tn.i thev are 

sewn on. A larvi' iten ei.t.ive oi the K.i'hmiris settled in Hritisli India 

have abai.dolieil the sl,,iW'i tr.eh- and eoiu eiitrated their attention ex- 

elnsivelv on the prodiietioii ol plain pnxhninui or ot inmnunrx. Thev 

loiiiid .a Imr.itive tiehl in the i.ir^ei towns, espeii.dlv where these po-sess 

a fiiir percent, me of ^riihamm.idiins. sindi .i'' Ijiieknow', Ilvderabad. etc,. 

and in tune the weave, -s ,idapr.-d them'eK'es to tin- leipiiremeiit- of their 

markets and ru’odueed /o/.erus ,ii.<l other in'o, aded textiles in whn h waioi 

was L.riielv I'ephn ed bv i-ottoi or silk. Within recent r ears a -oft form 

ol wool has been importe.i into Imli.i, (ami in inere'i~ii,e ipiantitie'i onui- 

nallv friitn Kirm.iu 111 Persi.i. more le, entlv from AiisT.'’ali,i .md .\ fahani't,tii. .k.o, • ' 

.‘so al'O hr- sjie. i.d Tre.itmeiit 'oft 't.ifile i ai, 1 "- prodme,| from .dmo't any 

wool. These 'pel i.d wool' .He w e 1 ked iipaloi.e or u, .nlmixiiire with pa-hm 

ill tile p!i;du"tIon of ptlxlttr'*"'. a t,‘\tl!t‘ imil..te-l 111 I'.urope b\' ,I t.lbrU' 

know n as ” K.i'hinir." whn h. : eedh-s to sav. is mu m.eh in K.i'hmir nor in ■ k - • 

India, anv more than a tithe of pii.-hii'imi .sold in Iii'ii.i ami exported to 

E'lrop.e aiid .-Vruerieu IS imad- ,it eus///a. [II. /«,/,, ti'u;., HinT. m. 
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Shawls and Shawls and chadars.— '^ome years ago tile Indian supply set the fashion 
Chadars. of wearing these special articles and gave the name shawl {shal) to Europe. 

These textiles are woven of the finest wool (usually the under -fleece of the 
Tibetan goat), known as pashm, an extremely fine hair (which in Europe is 
called shawl-wool, the textile being paskmina). The Ranipur chadar is 
usually white or of some plain colour. It is woven of a woollen (pashm) 
warp and a specially preparerl silk, sometimes even cotton weft, though 
occasionally the weft also is of pashm. In manufacture, chadars are twilled 
or damasked, but they may be embroidered in the shal-stitch fashion, 
and may even be possessed of narrow ornate borders or be embroidered 
in pale-coloured or white silk. A large proportion of the soft shawls 
sold in India to-dav as Rampur chadars. and which are often carried away 
by 'visitors in good faith as being genuine, are made in Europe and sent 
to India on purpose to meet the. demand that exists for these goods. 

Much has been written on the Kashmir shawls. Perhaps the earliest 
account of any note is that given in the Ain-i-Akhari. 1590 (Blochmann, 
transl., 91-2). “ His Majesty encourages, in every possible way, the 

manufacture of shawls in Kashmir. In Lahore also there are more than 
a thousand workshops.” Bernier, who travelled in India in 1656-8, 
gives some interesting particulars regarding the Kashmir shawls and the 
woollen manufactures of the Panjab generally (Travels, in Constable, Or. 
Misc.. 1891, 402-5). Great pains, he says, have been taken to manufacture 
shawls similar to those of Kashmir, in Patna, Agra and Lahore, but, 
notwithstanding every possible care, thev never have the delicate texture 
and softness of the Kashmir article. Vigne (Travels in Kashmir, 1842, 
ii., 125) affords many useful facts, but Moorcroft (Travels, ii., 164-217) 
produced what might be described as a full technical report of the materials 
used, methods of fabrication, and trade in Kashmir shawls during the 
period of his special studies. LawTence (Valley of Kashmir, 1895, 375) 
carries the story do^vn to the present position of the craft — a tradition, 
a memory of the past, a degraded industry starved through the loss of 
the European demand. Dr. A. Mitra, in a pamphlet on the Arts and 
Industries of Kashmir State, says the time was when 60,000 persons were 
employed in sha'wl-weaving and brought into the State fifty lakhs of 
rupees a year. Now, instead of prosperity, the people are sunk in the 
most abject poverty. [C/. Ind Art at Delhi in 1903. 338-65.] 

Kashmir shawls are classified according to size, shape or purpose for 
which made, e.g. plaids, shawls, handkerchiefs, table-covers, curtains, 
scarves, etc., but it niav be said there are two chief modes employed in 
their artistic ornamentation — (a) tili or kanikar (patterns elaborated 
on the loom), and (b) amlikar (patterns worked by the needle). The one 
is woven, the other embroidered, but curiously enough and contrary 
to what might have been anticipated, the needle (or hand- work) is less 
expensive and at the same time less artistic than that produced by the 
loom. A sort of intermediate condition, however, also exists in which 
the imperfections and shortcomings of cheap loom-work are removed, oi 
made up for by subsequent needle embroidery. But the loom commonly 
used is hardly more than a few inches in diameter. Strips (braids) or 
patches are thus woven, then pieced together with the necessary pieces 
of pashmina cloth to form the shawl. The unions are next cleverly ob- 
literated by needlework that can hardlv be distinguished from the loom- 
work. The ground material is usually the finest and purest pashm, and 
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the tiehi (mntan) may be of one piece (when the shawl is cull, si a hhah- 
matan) or consist of four sijuares of differently co/oured pashmum (when 
it is described as a char-baf/han). If in the centre is j, laced a mclallion 
of flowers, the shawl is spoken of as a chand (moon), and if it has onlv 
corner flowers, it is a hunp Lastlv, when one end has a ileeper band of 
embroidery than the other, ami both ends are much broailer than the 
side strips, the .shawl is .spoken of as a shahpas/iyid or palledar. 

The chief centres of the Kashmir shawl manufacture to-dav are Kash- 
mir, Amritsar, Sialkot, Ludhiana, Gurdaspur and Lahore. The returns 
given below of the e.xports of Indian woollen gtrods afford the onlv in- 
dication available of the extent of the traffic. But for centiirii's past 
expensive Kashmir .shawls have been much sought after bv the prim es 
and nobles of India. The po.ssession of one or more of pricidess value 
was an admitteil mark of nobility, ami acconlinglv such shawls were 
treasured and handed down from generation to generation. Some of 
the finest known examples of Kashmir shawls are. arcordiiiglv, tho.se 
belonging to the older families. It was perhaps an unfortunate cir- 
cumstance when the French nobility sought out these expensive garments. 
French traders visited Kashmir to purchase their annual supplie.s and 
year by year dictated the changes in style which they deemed necessary 
to meet the ever changing fashions of Paris. An incalculable injury to 
the art conceptions of the Kashmir people was a iiece.ssary consequence 
of this new trade, and when the Fraiico-Prussian war put a complete 
check on the demand, the Kashmir weavers who had become dependent 
on their French customers were ruined. Meantime Paisley had imitated 
completely and successfully the Kashmir shawls, and at a price far below 
what the hand-weavers could accept. Although the.se imitation shawls 
had the severity of all power-loom fabrics, they reproduced every detail 
of the originals and were marvellously woven ami extremely beautiful 
and delicate in texture, so much .so that by many they were preferre<l 
to the more clumsy though more artistic shawls of Kashmir. The cheapen- 
ing process soon, however, effected its own ruin. Paisley shawls became 
so common as to cea.se to be popular. The demand terminate,! and the 
Paisley new industry ha,l to be abandoneil, its expensive and ingenious 
machinerv sohl as old iron, ami its weavers convert e,l into si'wing-thri'a'l 
spinners, just as the bulk of the Kashmir shawl-weavius had to become 
either carpet -weavers or auri, ulturi'ts. But Paisley has recovereil from 
the loss of its shawl-weaving imlustrv : Kashmir has not. And this is 
ever the story of art and industrial instinct. The latter lives by conquest, 
the former dies by contest. [G/. Andrew Blair, The Paisley Shawl, 
INDIAN TRADE IN RAW WOOL. 

Prof. Clapham of Leeds, in an address to the Yorkshire Association 
for Promoting Commercial Education, gave some striking facts regarding 
the wool trade of Great Britain. In 1840 the imports from Australia were 
40.000 bales: in 1850. 14Ct.<KX) bales: in 186(1. 2(K),()00 bales; and in 
1870. oOO.OlX) bales of wool. If by ” bales ” was meant " .sacks ” of 
364 lb., the imports mentioned for the last vear would have been 
182.(XX>,<XX) lb., or just one-half the amount reeordeil thirty years later. 

L^p to the opening of the Suez Canal. Lomlon was tlu? world .s chief 
emporium for wool, but the establishment of steam shippitig an,i of cable 
communication, when taken in conjunction with the quick route through 
the Canal, ha,I the natural effect of bringing the .seller- in .Australia into 
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direr-t touch with the^huvers in Europe, and hence I.ondon lost its su- 
premacy in the tr.iffic, ' In modern returns of the British trade, wool is 
dealt -R-ith under the following headings : — (1) Alpaca, Vicuna and Llama ; 
(2) Goats’ Wool or Hair. Mohair (Angora goats' hair) : and (3) Sheep or 
Lambs’ Wool. Of the last mentioned, the following statement for the 
past five years may be given ; the countries that supply 10 million pounds 
and over being alone mentioned and the last three figures omitted as a 
matter of convenience : — 

Statement of Wool Supplies into Great Britain {omitting Inst 

three figures). 


Chief Countries of Supply. 

1002. 

1903. 

1904. 

1905. 

1906. 


lb. 

lb. 

lb. 

lb. 

lb. 

France . . 

27,7t'>6 

15,781 

20.026 

21.388 

23.854 

Chib 

U,8li2 

16.133 

16,212 

15.056 

17,200 

Argentine 

24.482 

24.149 

13.367 

26,675 

29,984 

Cape of Good Hope , . 

68,479 

»>*i,878 

57,876 

58,331 

53,997 

Xatal 

8,819 

11,435 

7,250 

9,370 

13.273 

Bornbav 

23,93.3 

28,816 

.38.658 

36.593 

42,268 

West Australia 

14,338 

12,410 

12,407 

15.916 

13,232 

South Australia 

27,4.56 

26,095 

24,443 

26,447 

35,776 

Victoria 

82.742 

.58,005 

65.950 

07.415 

64,924 

N,-S. Wales 

118,398 

10.5,786 

94.793 

114.884 

109.920 

Queensland 

21,696 

15,035 

19,968 

25.908 

23,290 

New Zealand . . 

148.233 

1.55,127 

133.752 

139.268 

146,759 

Total of all Britif^h Po-agessions 

52.5.397 

492,4.52 

463.475 

503,944 

515,204 

Grand Total of British Supply 






from all countries . . 

637,129 

599,500 

561,077 

015.708 

639,342 


It will thus be seen that the supply of wool drained from British India, 
when compared with that from Au.stralia and New Zealand, is unimportant. 
From the Indian point of view, however, it is very considerable, since it 
represents an amount that might with great advantage have been worked 
up locally and been thus employed to contest the import traffic in foreign 
manufactured woollen goods. 

RA W WOOL. — Little or no information can be furnished as to the 
total production of wool in India. According to the Agricultural Statistics, 
there were estimated to have been in India during 1905-6, 18,029,181 
sheep and 25,172,701 goats. It has further been ascertained that a yield 
of one seer (2 lb.) of wool per annum would fairly represent the yield of 
each plains sheep, and something like three .seers that of the hills. But 
it mav be added that the return.s just mentioned ignore the .sheep and 
goats of the alpine tracts, more especiallv those across the frontier, from 
which a large portion of the finest wool of India is derived. And more- 
over. in the tropical portions of the plains, the sheep jneld very little true 
wool : in fact their fleeces are so poor that thev are often not even clipped, 
the animals being reared purely and simply as sources of mutton. On 
the other hand, many of the goats afield hair of such a quality that it may 
be used for some of the purposes for which wool is employed, if indeed 
goats' hair be not sometimes mixed with wool. And, of course, the under- 
fleece of the Tibetan goat constitutes the pashm or wool, of which repeated 
mention has to be made in this article. It thus seems safe to assume 
that one seer per sheep, on the herd.s actually registered, might be ac- 
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opptod as fairlv reprosi'Htiiii; the annual siipplv of wool in Imli.i. or 'iiv 
30,(158,362 lb. But that estimate may be eheekeil lk,7 refiu'ence to \aiious 
records of actual transai'tions • — 

Trans-frontier Traffic. — The im])orts of wool into India loi the latent 
wears of official returns were — l!M>2 -3, i wt .. valui'i! at Rs. 23.!) 1 ,2 12 , 

1!(03-I, 97,125 cwt., valued ,it Rs. 27. 10,01 1 ; 1!)01 5. 105.951 cwt., 

valued at 1^.30.89,138: 1905-(i, I4I.771 cwt.. valued at Rs. 12. 1-5.286 ; 
and in 1906-7. 171,783 i wt., valued at Rs. 57.86.817. The ciiiel coiintnes 
that contribute wool to luilia are South-Western .\fuh.ini-t.in. whieh m 
the last-mentioned year uave 105,686 cwt., and Tibet. 31.869 ewt.. while 
the .supply from Khelat iMine to 13,071 ewt. To allow ol i omjianson wtth 
other returns, the total im])orts ma v be e.xpresMsl in pounds. \ iz. 1 9.23)!).6!)6. 
The fn’owin.o importance ol the Tr.uis-fronf ier wool tiallic is om- ol the 
most encouraeiiur as])ects oi tlii“ inoih-ni ttade. 

The exports of wool across the frontier are uniinimrtant . and con'ist 
chiefly of foreiun wool sent to 8outliern atnl Western .VIchanistan and to 
Kashmir — the total exports in 1906- 7 came to 92.960 lb. 

Internal Traffic Rail and River. — The total.s carried diirmEr the past 
six vears have been as follows: — 1901-2, 197,311 cwt. ; 1902-3. 2t!).7!)7 
cwt. : 1903-4. 284. 68(.) ewt. : 1904-.5. 3.59, 70o cwt. ; 190-5-6. 354,72.5 cut. : 
and 1906-7, 383.102 cwt. If the hist tieure b<> exjui-sseil in poumls to 
allow of ready comparison, we learn that 42,lM)7.424 lb. wi-re distributed 
bv the railways duririE the year m <|uestion. ( ft that amount 19. 23!). *19)) Ifn 
would doubtless forrespoinl with the su])plv nseived ai ross the land 
frontier from foreign countries, thus leaviiie a balame ot 23.6ti7.728 lb, 
as derived from the sheep of India proja r — a tiuiire that, on estimated 
production, would leave a balavn.e to rniwt purely local or homestead 
requirements of 12.390,634 lb. 

In an official report oi the Ifepartmeut of L.rnd Reioids and .W'ti- 
culture in the United I’roviines. it is estimated that the local prodm tioii 
in these proxinces for the ve.ir un<ler review (l.s9fi-7i mav have beeii 
somethinc; like 2.tl24 t.xto lb. The b.danc** av.iilabh- for loi a! eonsumiitiou 
(chiefly at the (jawnpore MilLi. after .nlju-tiiu: inqiorts and e.xport' on 
local production, wouhl have been 2,3.'>3,.5.56 lb. This view would be m 
accoril with the returns foi rail .tia! rr. er tralhc, ,ind is peihaps a f.niiv 
representative statement ot on*, of the • hief protree. in the wool tr.ide 

ol India. 

Foreign Exports. — The foliowimt weie the total e.xports from In-iia 
to all foreign countries durinu the past six vear.s - -1901-2. l!*,-592 620 lb., 
valued at Rs. 79.38.2-59 . 1902 -3. 27,892.898 |b.. valued at Rs. 1,16.-53,201 ; 
1903-4, 33.234.77-5 lln. valued at Rs. 1.-37.73.9.57 : 1904-5, 38.57!, 96.8 lb., 
valued at Rs. 1.89.16.747: l‘)0-5--6, 42..5!4.498 lb., valued at Rs. 2. II. 17, 28;',: 
and in 1906-7, 4-5,909,898 li,.. valued at Rs. 2.42.ti-5.349. Last ve.ir s 
e.xports thus show an exj.ai.'ion of 8 per font, in .juaiitity and 14 73 te-r 
cent, in total value on the tieures ot the year preeediny, and of L!! per 
rent, quantity and 2o.5 per > enr. in v.due on tlm exports of P.iol 2. .\t- 
the same time they mairittiiu a eontitiuou' r. eord id y.rouression lor the 
sixth year in sorcessiori. ) ff the tot.rl exjmrts m 19))f.-(. f*re.tt Bnt.iin 
took 43.184. 135 lb., the I'nited State- lomiiej: io-xt with 1,578,9)1,3 1!,. 
-\nother siynineant f.-ature 1 - rlie rise of the K-ira. hi traffic. In l!*ol-2 
the share takni bv that port ean.e to 6i million pound.s, but m 1906 7 it 
stood at 186 niillion po'iia:'. Kara- hi i- to-dav .ibout < o-e,jua! ju mi- 
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portance with Bombay in the export of wool, the two ports between 
them having taken Nose on 3.3 million pounds out of the 45 millions 
exported in 1906-7. An inspection of the railborne traffic reveals the 
interesting fact that while the Bombay portion of the exports is drawn 
from the Bombay Presidency (Eajputana and Central India mainly), that 
of Karachi is drained from the Panjab and Sind. 

Foreign Imports. — The demand for foreign raw' w'ool may be accepted 
as contributing toward the higher class woollen goods, both hand- and 
power-loom, though in the former case the foreign wool appears to be 
largely employed as an adulterant or even a substitute for the more ex- 
pensive ‘pashm. In 1896-7 the imports were returned at 4,725,899 lb., 
valued at Rs. 14,02,284 ; in 1898-9 they were 3,283.905 lb. ; in 1900-1, 
2.871,319 lb.; in 1902-3, 2,756,071' lb. ; in 1904-5, 2.117,734 lb; in 
1905-6, 2,908,036 lb., valued at Rs. 9,18,395 ; and in 1906^7, 2,451,237 lb., 
valued at Rs. 8,64,505. Practically the whole of these imports are drawn 
from Persia, with smaller quantities from Mekran and Sonmiani, and are 
imported into Bombay and Karachi, a fair portion being thence carried 
by rail to the Panjab and the United Provinces. The traffic by sea would 
seem to hav'e improved steadily up to 1896-7, since which date it might 
be described as having declined. In 1876-7 the imports of raw wool 
were valued at Rs. 5,32,116; fifteen years later (1890-1) they stood at 
Es. 11,56,154, and attained their maximum five years later still (1896-7), 
but have ever since almost steadily declined. Against this shrinking 
demand, however, for foreign wools (brought by sea) has to be placed 
the expansion of the Trans-frontier traffic already dealt with, especially 
that across the north-western frontier, which may be regarded as bringing 
Kirmani wools to India by land routes, to some extent doubtless an ex- 
pression of increased railway facilities within India itself. [Of. Kermanshah 
Wool, in Dipl, and Cons. Kept., 190.3-4, ii., No. 3189, 25-7.] 

MANUFACTURED WOOL. -/mports.— The encouraging conception 
of the Indian woollen industries receives a somewhat severe set-back by 
an inspection of the foreign traffic. It is not possible to give the returns in 
pounds, since most of the articles are sold by niunber or by the yard. The 
value may, however, be accepted as a sufficiently satisfactory standard. 
In 1896-7 the Imports of woollen manufactures were vmlued at 
Rs. 1,69,24,447 ; in 1898-9 at Rs. 1,52,37,310 ; 1900-1 at Rs. 2,11,25,756 ; 
1902-3 at Es. 1,40,59,122 ; 1904-5 at Rs. 3,07,64,281 ; 1905-6 at 

Rs. 2,42,61,878 ; and in 1906-7, Rs. 2,05,21,666. Thus in the past eleven 
vears the imports of manufactured wool have expanded from a valuation 
hf £1,128,296 in 1898-9 to £1,. 368, 111 in 1906-7, but if the study be 
carried still further back, the expansion becomes more marked. In 
1876-7 the imports of woollen goods came to only £541,101, whereas the 
highest record during the past thirty years was in 1904-5, when the supply 
drawn from abroad by sea was valued at £2,050,952. The Indian mills 
are thus seen to be securing but a small portion of India’s demand for 
European manufactured woollen goods. But by way of contrast, it 
may be here mentioned that the exports of Indian wooUen goods (mostly 
Oriental carpets and shawls) rarely exceed £120,000. 

Turning now to the nature of the imports and countries of supply, 
the chief item is piece goods.” Out of the total of Rs. 2,05,21,666, the 
share taken by piece goods alone came to Rs. 1,39,-52.624. Of that amount 
the United Kingdom supplied Rs. 1.03,31,105 and Germany Rs. 26,76,231. 
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Fullvhalf these imports are consiei.uMl ro Bomliav, one-thiril to art.i, 
anil the balaiiee to Burma, Siinl ami Madras. Fillou-inji the ” luei e 
goods ” come “ shawls.” During the tive years ending HMKDT the-e have 
manifested an average valuation of Rs. 3.‘i.t)7,S15 (or, say. Jt220,52 1 ). I'liev 
come chiefiv from (fermanv, from which the average annual amount 
consigned to India for the tive years ending lh(lH-7 showed a valuation 
of £159,321, while from Creat Britain the ([uimiuennial average i ame 
only to £42,638. What is, however, far more .signitieant. the supply 
from the United Kingdom contracted from a valuation of Rs. 14,.57.3ot 
in 1901-2 to Rs. 81,272 in iy<>i)-7, while from Dermany it e.xjianded from 

R.s. 14,74,562 in l<Kll-2 to Rs. 4().8().21('. in Ht()l-5, and itracted 

to Rs. 24,35.951 in 1905-6 and to R.s. 13,04.491 in 1906-7. The .shawl 
traffic is almost entirely with Calcutta, atul is verv largely thi‘ cKpression 
of the demand made bv the coolies employed in the tea industry lor 
shawls and blanket. s, so that German v has not only driven the Indian 
mills, but the British as well, out of this particular market. 

The imports of w’oollen carpets and rug.s into India have for .some 
years past manife.sted a continuous expansion. In 1896-7 these were 
valued at Rs. 4,67,836. and during the past .six vears the traffic has 
been as follows':— 1901-2, Rs. .'<.49.168 ; 19<»2-3. Rs. 5.76,304 ; 190.3-4, 
Rs. 8.96.738; 1904-5. Rs. 13.98.640 : 190.5-6. Rs. 14,47,131 : andm 1906-7, 
Rs. 10,56,679. During the last-mentioned year carpets and rugs to the 
value of Rs. 7,30.496 came from the United Kingdom, Rs. 2.04.540 from 
France, and Rs. 72.219 from Germanv. It is only necessary to add (ir. 
view of the activity of the Indian woollen mills) that the imports o; 
hosiery came in 191*6-7 to Rs. 8 .m 5,614, of which Rs. 6.97.490 worth 
came from the United Kingdom, two-thirds being taken bv Bengal and 
Bombay and the remaining third by Burma. Sind and Madras. 

Exports . — The total value of the exports of woollen good.s came, 
on the average of the returns for the five years ending lt*<*6-i, to a 
valuation of lis. 23.78.8.35, but the figures as thev stand would .seem to 
indicate a shrinkage, the year 19<.)5-6 showing the lowest valuation ot 
the series. But taking lf8»6-7. the total e.xiiorts came to Rs. 22,92,^38. 
of which Rs. 16.64.57.3 represented the jiortion taken bv the I nited 
Kingdom, and this i^ followe.l bv the 1 nite.l St.ates with Rs. 4,6.4.'.) , .4 : 
China with R'. 3.3. .396 : an.! Cerm.my with Rs. :41.6i'.i9. Thus whiie 
Germanv supplies Indi.i with .i veailv ii.cre.i-.iug i|uautity of inferior 
woollen goods, she takes in return ])r.ictically none of India s nianufacture.s 
of wool. But it mav be adiled that the exports from India to the L nited 
Kingdom, the United iState.s and Germany just mentioned, are almost 
entirelv Oriental carpets and rugs. The e.xports in shawls are made 
mainlv to the Straits Settlements, and the exports in piece-goods (po-siblv 
for the most part Native-made pashminat go to the L nited Kingdom, 
Cevlon, Hongkong, the United States, China and .lapan. 

WRIGHTIA, Hr. : FI. Br. iii., 652-4 : Gamble Mno. Iri. 

limbs.. 1902, 486-7 : Cooke. FI. Pres. Bomb., ii.. pt. i., 136 -.-s ; Bran.lis, 
Ind. Trees. 1906. 461-2: Apoc ynai e.e. A genus of shrub, or .small 
trees of which about six .spei les are found in Iiuiia, the followuig being 
those of economic importani e : — 

W. tinctoria, e s. inl-i-ja... h./amarika. kh.rni. d's^lhi. hilakado. p i!.!. 
ecypafe, tedhip'd. amku l.i. hyimurki. etc. A siiiiiU .ie.i I'c .'i.s tre.; ot tiei 
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Peninsula of Jnciia. c<»niinon in the Deccan ami Karnritak and tiie Bombay Pre- 
sidency. extending nnr'»h to Rajputaiia and Banda, in deciduous forest ; also in 
Burma *' (Gamble). 

It yields a crude Rubber, which wa.s found to give the following analysis : — 
water, gum. etc.. 25'^ per cent. : resin, 4.') 8 : caoutchouc, 28' 4. [Cf. Ind, For.^ 
1903. xxix., 40f5-7.] The seeds are said t<» be used as an adjunct to other materials 
in dyeing, ■while from remote times the Natives of Southern India have employed 
the leaves as a source of blue dye or indigo. The root-bark and seeds, though 
of no value medicinally, have been the cause of considerable confusion in the 
literature c»f Indian Materia Medica^ lieing frequently mistaken for and used to 
adulterate those of a ttihiysc-ntefiva (see p. (340), The Wood is 

of good quality for carving and turning, and is fairly extensively used for both 
these purposes. It is said tc* resemble ivorv' in colour and texture, and according 
to Rice {Mysore Gaz.^ 1897, i., 81) is employed for making tlie celebrated Chena- 
patna toys and for wooden idols. \Cf. Ph<irrnaco<j. Ind.. m. 397-8 ; Cameron, 
For. Trees Mysore and Coorg^ 1H94. lS(i— 7 ; Pharyn. Joarn.. 1901. Ixvii,, 690.] 

W. tomentosa, Roem & Schu't , Prain, Beng. Plant-^. 190:1. in, 674. The diidhi, 
dharauli, sandi-huya^ atknra, haringi. selfinnyoky pal kura'an. harido, tella paU 
Ifttouk thein. etc. A .small deciduous tree ■' throughrait India, chiefly in decidu- 
ous forests, extending in the Sub-Hinialayan tract westwards to the Beas. east- 
■wards to Sikkim ; mixed forests of Burma ** (Gamble). 

E’^’ery part (.>f the tree discharges, on being wounded, a yello^^' milky juice, 
said to yield a good yellow D-i-E when diluted with water. The seeds are reputed 
to afford a medicinal Oil, an<l botli stem and root bark are said to be useful in 
cases of .<nake-bite and scorpion f>ting. Tiie letives are eaten as a Pot-herb by 
the Santals. Tlie Wood is even-grainc*l. easy to wurk, and used for making 
comb«, and in carving and turnery, etc. [flf. Cameron, l.c. 187 : Duncan, Dyes 
and Dyeing Assarn, 1896, .)o.] 


z 

ZEA MAYS, Linn. : FI. Br. Inih. vii,. lOi! ; Bonafous, Hut. Nat. 
^Iai.s. 1836. tt. 1-19 : Duthie and Fuller. Field and Garden Crops, i.. 21-4, 
t. V. ; Lisboa, Bomb. Gras.t.. 1896, 43-4 ; Semlor. Trap. Ai/rik., 1902, iii., 
48-124 ; Praiti. Betuf. PlanU, 19<l3. ii., 12(l8-9 : Gr.\mine. 5;. Maize, 
Iiidian-corn, bkutta. innkkai. junri, kukri, niukai, munyari. junala, Male, 
makkd-sholam, inokka jonna, cholam, pijautujbit, etc. 

A tall annual grass, according to De Candolle originally native of New 
Granada, but now cultivated almost throughout the world. The culti- 
vated races are very numerous and show great power of adaptation to 
local eii\'ironment, so much so that efforts to introduce American forms 
into India have generaliv resulted in degeneration towards the existing 
(now often railed indigenous) forms. There seems no doubt that maize 
camr to India from America, and was possillv brought thence direct br 
thr Portuguese. But it appears to have beeen cultivated in India for at 
least a hundred rears before forties were evidved, for earh tract of countrv. 
of sufficient merit to jastifr extcn.sive produi-tion. M’hen, however, Inaia 
had obtained its own special lorms. niaize moved rapidly over the whole 
continent, assuming tropical conditions in .some parts, temperate and even 
arctic in others. 

History. — The admirable aecoimt of tiie oriain of this plant furnished by De 
C'andoUe iOrni. Cult. Phint..,. 3s7-!l7) leaves little that can be here added of 
rnaterinl value, ifaize was unquestionably introduced into India just about tlie 
time of tlie advent of the East India Conipany, and the first mention in their 
Proceeihn^s, of what mav poss-ihJy be this gram, occurs in a letter of date October 
1021. i'ddres.sed to the .Surat agent by Capt. .lolui Weddell, in which he suggests 
that a '■ warehouse I'e hired at SwalH for the ten.porary housing of the ' chiindrr- 
oiizi {khandaru: ^ .Arabic name tor maize) (Foster, Engl. Factories Ind.. 
1900, It Is, howettr, highly iikeiy the Ihandara.s in cpie.stion was )}idr and 
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not maize — that Arabif* name 'neiuir n«*\r applieil to h<ith m*aiiw. Rain r (3//'- 
}7ioif'S (portion written l.)20— il)) iiiakes no mt'iiti<»ii i>eeii ioai/.«‘ on 

arrival in India, though he eareluHy devMTii>e^ all the amnuils arul plant- new to 
linn. Moreover, the early European tr,i\eller« in India, nu Indum tlie hotani-»M 
Rheedeand Riimphius. are silent reiianiin*': this cere,!!. Abul K.i/l iA/n->-Akh'ir/ — 
the Adminstr. Rppt oi the Emperor Akhar for lalMl a.dA. in his louo hot of -rains 
and pulses grouTi in India (htrin;^ the H>th eentnrv, do»‘s not in* hale maize, hut 
he remarks under knira (Pandanus, -a‘e p 777) th.it its l*-a\e-> are like iho^e of 
maize (Blochmann. tran^l . The word “ maize " is of i-our-e iiirnished hy the 

translator, and must he an in<-orreet lendenuii. It is mtere>tin- note, iiowtner, 
that iMendoza ('lurt't. ir»S.>) inention.-v ainon-st the plint-> (ih^erved hy him 

“■the plant ealleo maize, uimh eim^titnles the prineipal loo.l of the Iiulian- m 
3h'Xieo" (RreL^efiueider. Rot. it/se. I'n ('huia. hsp.s. In). In the Istli 

century Burmann puhli.-^hed hi-> Thi sdnnts Zf>ilnnfcn'* and hi" Flnni ludira. hut 
in neither does lie .dlude to Jr.t>a. H<'\e, who at tlie < lo.^e of tfu* iSlh eenturv 
(IT'^T) vi.Mteil Bombay in order to study its (ottoii, wrote a leport full of intor- 
mation on all the erops st^en l>y him. but do<'^, not mention Indian-i'orii. Jhit it 
wjiuld perhaps be uu-'afe to assuiiie that, ait lioii-h the pme-apple was fullv knou n 
in tlie 10th eentur\. so extnmielv valuable a phint .is the mai/.e had not re.iehed 
India until after the date wlaai Ruin]ihiu.s wrote his ureat w/)rk (Htrft. Arnh., 
17.50), which to some extent tiaures nral deserilM-s the plants of India, if we » an 
aceept the pass.ioe .iliuvo mdieated from Foster as Hatisf.ietonly establishing the 
existence of the i:r<iin in InfUa. it iun"t liave been an artn le of eommeree iie.irly a 
century previous to the date >it wb.ieh Kumplmis wrote. 

The most general verna-uilar n.ime m liniia for this <-orn is mukkni (MeiM-a. 
com), which may be regarded as mamfestmg the assoeiation oj the urain with tlie 
Muhammadan rulers of India and at the same time ae<'epted as stnmiily su;:' 
gestive of the Rirtuguese mfluen- e at the eimri of the Muirhal. Tlie disspLu-oment 
accomplished by tlie new cereal, or lathor its appropriation of luuiies fonie rly 
iziven to certain forms of sorffhtttn, may be \iewed as denotms the innate pn^- 
pensity of Asiatics to < outrust all new id^Ms with previous conceptioiis. The 
origin of its other most general n.ime, hhuta. is more obscure, but ls probably 
derived from hhukta or bhutta to eat. Both names are * learly modern, however, 
and d(* not occur m any elassn w.>rks of even the mo<t recent date. So \.‘ry 
little progress had. however, been made with maize i.ultiVrttion that Roxbumii 
wrote, about the beginning of tlie Ihtli century, that Indiana orn was *' eulri\at‘Ml 
m various parts of India m ‘.r.irdeiL". ami oiily as a delica* y : but not any- 
where on the continent of Iri<li<i, .-n far as 1 (‘.m learn, .is an exteusivt.* crop. ' 
Buohanan-Hamiltf>n {Kingdom <>i SpjmL ISllh 2.S4. 312'. while dealmu’ with 
the ancient State of Yuniila (its c.apital (.hhmaa-hin) savn tl'at they had 
maize. In a further page, he rem.irks of Karigra — "The piuw live much - ii 
maize.*’ Very shortly after the appearaii* e of ivoxburgli’-. ftnrn Indtia, 
e\er. Graham {f'dt. PL DomLa l^.’V*. 24o> wrote .,f Western Iiuiia rb.it m.uzt* 
was "commonly Miltivated." I^alz-M .md (ub^on {ff. linn'b . Isiil (suppl.;. 
lull). Some thiity yo.irs i ir**r -jsi.j), ...tid rh it it w.t" ' oxtt n-i'v »•!% irrown in 
the early part of the r.iius, f"p.M.,il!\ n. .n* largo t-.'.Mi"' 'I'li'-.-e authors also 

add — " The gr.iin is .seldom Usod in !nd,.i a.s .i Houi.' But a.s ilhistrati\e of tfi** 
extremely local character of the inforrnati«-n oiten furmshe<l by Indian writor-. 
it may be added that Stewart (m Isb2) wn-re of Bijnour that " niui h of the nuo/.'- 
WMS ground into flour ami macle into bread, alrhoutrh \ery much less is Imtc uso.l 
in this way than iii the Paiijab " It is thus \ery probable tliat m I’pp'T Jmli,! 
(<i D’gion, eoiufiaratively .speaking, uuknowu to Roxburgh) maize was nuu’h i’mu.- 
exterisnely grow7i at the b^^gnimng of the century than might inh-rrod ti -u 
Roxburgh's words. At the pnwnt tlav it vioiild be more ue.irly t orrt « t. at .ur. 
rate, to speak of maize as of eu’ial value t*' the people of India eoliot oly vMtIj 
wlieat. in.stead of its being grown purely as ,t garden ‘ dehi-.u-v. ft is a tmi.i 
crop upon which at lea.st the buik of the aboriginal trib*-^-. oi the biliv tra.t-. oi 
India are wry l.^rg^■ly depeii-ieiit f »r subsjstfiiee. Tb'is it-, ddTusion ..sei indi.*. 
during the present ‘entury, ought ;dn,t»sr be s.iid to be one oi tb** uior-r yr..u-*rfiil 
arguments against the .staft'n.eiir ofit>n m.ide that tli^- N.. i:\es . r India .uo s . \er> 
^?onse^vall^■e that liiev 'an s^arctlv' be in<lu« ed to Giarige tiieir f ime-h' 'itour.- 1 
customs. ell w ivn tlicsc e.m be "Itowii to be mimi* aS to tli- ir mt' rest-. S 

roinpletely b.is iielia now- appropri.it ed tl'e >/, .dlv/.' th it h ot the \ ibagi- f-ttlLO.-, 
w -ulil >)e found willing to .idmit th it it ii id m-t aiwacs been witl. then . i" o is 
?i'>w, a staple arti ie of diet. 
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CULTIVA r/O.V. -ij^Though ^own practically all over India, the area of 
maize cultivation as a ripe grain may be said to be the central tableland, 
the northern extremity of the plains, and the Himalayan slopes and river 
valleys up to an altitude of 9,000 feet above the sea. On the lower or 
Gangetic plain it is grown chiefly as a green vegetable. In the vicinity of 
large tow'ns the sale of the unripe cob is so remunerative that by peculiar 
systems of cultivation and selection, special forms have been matured that 
could scarcely he eaten in the condition of ripe grain. On the other hand, 
within the region where maize is grown for its ripe grain, it is hardly 
possible to procure green cobs as a vegetable. But adaptation to local 
conditions is perhaps more strikingly seen in the fact that in many parts 
of India there are forms of maize that require six months to mature, 
others not more than three months. In some parts of the country, 
indeed, both kinds may be seen growing separately or as mixed crops. 
Further it may be added that where the transition of the seasons into 
Jchar'if and rabi crops allows of tropical cultivation during the former 
and temperate during the latter, two tvidely different forms of maize may 
be found. In the greater part of the plains of India, maize is a Marif 
crop, but rabi maize is by no means unusual, i.e. maize sown in autumn 
and reaped in spring along with wheat and barley. 

Area. — According to the Agricultural Statistics, the area under the crop 
in British India for the six years 1900-1 to 190-5-6 averaged 6,08.3,484 
acres, and in the last year, 1905-6, was 5,790,543 acres. In the Native 
States the area during a similar period averaged 269.017 acres, and in 
190-5-6 w'as 221,687. giving a total for all India in that year of 6,012,230 
acres. Bengal had the largest average area during the period in question, 
viz. about 2 million acres ; followed by Agra with about 1| million ; the 
Panjab, from 1 to million ; Oudh, 4 to | million ; the North-West 
Frontier, ^ million ; while the Central Provinces and Bombay had 130 to 160 
thousand acres under the crop. But it should be here recorded that the 
above areas do not include production as a green vegetable, an important 
admission, since nearly every peasant grows a few plants near his home- 
stead, which of necessity escape registration in agricultural statistics. 

Diseases. — Barclay described a species of Rust found by him onlndian- 
corn {Agri. Ledg., 1895, No, 20, 284-5) ; a species of Smut ( Ustilfiffo) has 
also been recorded (l.c. 278). More recently Maxwell-Lefroy Journ. 

Ind., 1906. i., pt. ii., 97-113 : also Ale»i. Dept. Agri. Ind.. 1907, i.,No. 2) 
discusses the Moth-borer of the sugar-cane, maize and sorghum. 

Bengal. — The area in 190-5-6 was 1,825,400 acres and the yield, accord- 
ing to the Season and Crop Report, 448,670 tons. The largest areas 
were Patna Di\’ision with 820,.500 acres, Bhagalpur with 657,800 acres, 
and Chota Nagpur with 307,800 acres. The jdeld per acre varies con- 
siderably, but the prot-incial average for the vears 1901-2 {Agricultural 
Statistics) shows so little difference between the returns for unirrigated as 
compared with irrigated, that the latter mav be disregarded. The yield 
for xmirrigated land comes to 1,522 lb. to the acre. The districts that 
show the highest yield are Santal Parganas (2,739 lb.) and Manbhum 
(2.447 lb.). Mukerji {Handbook Ind. Agri., 1901, 249-53) states that 
5 to 8 maunds of grain per acre is considered a fair peld, but 30 to 40 
maimds are sometimes obtained.” 

Maize cultivation may be said to manifest three phases : — (1) the home- 
stead cultivation in Lower Bengal, to produce green cobs : (2) the cultiva- 
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tion as a staple food-grain on the hillv trar-ts, such ci; Chota Nagpur ; ami 
(3) the cultivation in Bihar, which difiers in no essential from that in the 
greater part of the United Provinces. The method of cultivation described 
by Basu {Aijri. Lohardmja, 1890, pt. i., 65-fi) may be crmsidered tvpical 
for the hilly parts of the Lower Provinces. Two varieties are there dis- 
tinguished, a dull yellow and .a red. It re(|uire.s a rich .soil and is usually 
grown for two to three successive season.s on the same plot, followed b^' some 
cold-weather crop like mustard. In June-July the laml is ploughed and 
the seed sown broadcast. 4 to .5 .seers per acre, and buried bv a light plough- 
ing. The field is then weeded and hoeil two or three times from June 
to August, and the cobs ripen from the middle of .A.ugnst to the middle 
of September. If they are to be roasted and e.iten, thev .are pickeil ,i 
fortnight before ripening (Basil). According to Mukerji, " the value of 
a 5 to 8 maunds' crop is only about Rs. 10. An acre (if ravages of 
jackals are prevented) may produce ^lO.iXX) green cobs. If these are sold 
at an average price of 8 cobs per pice, the produce of one acre mav come 
up to Rs. 35 to Rs. 40.” \Cf. Grierson, Bihar Peasant Life, 1885. 223^ ; 
Banerjei, A(jri. Cuttack, 1893, 77 ; Roy, Crops of Beny., 1908, 51-4 ; 
Sihpitr Exper. Farm Repits.\ 

Assam. — The area in 1905-6 was l,il00 acres, chieflv in Nowgong and 
Sylhet, hut it is nowhere grown to any appreciable extent. In Cachar, 
Darrang and Sibsagar it is said to be grown in small patche.s. chiefly by 
foreigners. In the Kha.sia, Jaintia, Garo and Lushai hills, B. C. ,Ulen 
states that " it is either grown in garden ground or is sown in the potato 
fields at the time when the tubers are eartheil up. It is usually sown in 
April and May and ripens in August and September. The maize fields 
are well hoed and treated with manure " (Assam Dist. Gaz., 1906, x., 72-3). 

United Provinces. — The area in Agra in 19<.i5-6 was 1,374,267 acres, 
and in Oudh 796,976 acres. The average outturn for the provinces for the 
years 1897-1902 is stated to have been 950 lb. per acre. The acreage in 
the chief districts during 1905-6 was as follows : — Agra — Meerut, 121,307 ; 
Districts Balandshahr, 120,481; Gorakhpur, 115,587: Aligarh, 97,905; 
Jaunpur, 88,216 ; Saharanpur, 83,054 ; Bareli. 78,936 ; Etah, 65,745, 
etc. In Oudh — Bahraich, 255,914 ; Gouda. 206,471 ; Kheri, 96.487, etc. 

Maize is one of the crops which has for many vears been systematically 
studied at the Cawnpore Experiment Station, and much valuable informa- 
tion relative to the varieties grown, the manures used and the seasons of 
sowing and reaping, will be obtained by referring to the voluminous annual 
reports. The account given by Duthie and Fuller (l.c. 22) may, however, 
be considered typical of the ordinary Native methods. It is a kharif crop 
sown, as a rule, when the rains break, and harvested at the end of August. 
If the cobs are to be sold as vegetables they are pulled while green ; other- 
wise they are left till the leafy envelopes surrounding them are dry and 
shrivelled. Generallv it is cultivated alone, but sometimes ” cucumbers 
are grown between the lines. It is not uncommon, too, to mix a certain 
proportion of the lesser millets (kakuni and matidtra) and a little pulse 
(urd).'' The average outturn for the provinces, Duthie and Fuller estimate 
at 10 maunds for unirrigated and 11 inaund.s for irrigated maize. 

4Vith regard to the Cawnpore experiments, an interesting .nummary 
of these is given by Mr. Subbiah. Principal, Cawnpore Agricultural School 
(Dept. Land Bee, and Ae/ri. Bull.. 19(jl. No. 16i, to which the reader is 
referred. He there states that since 1895 outturns ranging from 3U to 

1135 


\'anoties. 

lioiia. 

St.U'OU*^. 

I'r'tlit. 

Assam. 

ason. 

U. Prov. 


Kharif. 



ZEA MAYS 

United Provinces 


THE MAIZE PLANT 


Imi’Ort'tJ. 


Country 


MitaO'!- uf 
Iinpro^tinPiH. 


Co-[. 


C. Prov. 
and Berar. 


Panjab and 
ITorth- 
West 
Frontier. 


i'.tia. 


DL'tru t' 


35 mauncl.-: ot urain ij^ve been repeatedlv obtained on a number of plots, 
and occasionally as much as 40 maunds and more.” Regarding varieties, 
he remarks that '' about eighteen American and the two common North 
Indian varieties have been tried at the station with a view to test their 
merits a.s regards hardihood, productiveness and suitability to the climate 
of North India. The results of these trials showed that American varieties 
could be grown without any difficulty the same year the seed was imported ; 
that one or two Americans might excel the Indians in productiveness ; 
but that, taking ever\1:hing into consideration, the two country varieties 
are the best for our present local condition.s ; that much better practical 
results could be immediately acliieveil bv improving these two varieties 
by a careful selection of seed. etc. ; and that with the light-yellow country 
varietv as improved at Cawnpore the best results that the North Indian 
climate and sod would admit of might be attained within a few years.” 
Subbiah lurther states that to secure yiekhs approaching those obtained at 
Cawnpore, the agents at the cultivator'.s disposal are (a) regular spacing 
of each individual plant : (h) selection of seed or using Cawnpore maize 
seed : (c) two diggings between the crop in addition to the usual weeding 
and earthing ; (//) one or two waterings during breaks in the rains that 
occur in most years : (e) liberal manuring ; {f} either deep ploughing or 
digging with phaora before sowing.” 

By the ordinarv method of cultivation he estimates the cost per acre 
to be Rs. 13-1.3 and the normal proiluce 13 maunds. worth Rs. 22-12, 
giving a profit of Rs. H-15 ; by the Cawnpore method, the cost is Rs. 31-12, 
outturn 35 maunds worth Rs. 61-4. giving a profit of Rs. 29-8. 

[Cf, W'risht. on Agri. Cawnpore, 1877 ; Dntlue anti Fuller. Field and 

Garden Crope, l.c. gl-4, t. v ; Leather. Ej per. on Wheat and Maize at Cawn- 
pore. Dept. Land Ree. and Agn. C. Pro’’. Bull.. I'.ltlH). Xo. 0: Xevill, Diet. Gaz. 
U. Prov., 1 (tnan\' passage.-i) : Peptn. Bot. Gard. Sakaranpur ; Cawnpore 

Exper. Farm Repts.] 

Central Provinces and Berar. — The area in 1905-6 was 134,329 acres 
in the Central Provinces, and 2.445 acres in Berar. The chief districts in 
the former are Chhindwara, Mandla. Betul, Bilaspur and Jabbalpur ; in the 
latter, Wun and Buldana. Practically no information is available regard- 
ing the cultivation of the crop. The Xaqpiir Experimental Farm Reports 
deal only with the efforts to acclimati.se American races and races from 
other parts of India. 

Panjab and North-West Frontier. — The area in 1905-6 was 896.241 
acre' in the Panjab and 341,862 acre.s in the North-West Frontier. In the 
Paiijab the area would appear to be declining. For the five years ending 
1901-2 the average outturn for the Panjab is stated to have been 1,133 lb. 
per acre irrigate' I and 841 lb. unirrigated ; in the North-West, 1,665 lb. 
irrigated anil 583 lb. uniiriuated. From returns submitted from various 
di.stricts it was (alculated in the Dicltonar/j that an average yield for the 
province would be about 886 lb., or lOJ maunds per acre. In the Panjab 
the ilistricts with largest acreage were Kangra. 14U..585 : Hoshiarpur, 
118,853: Jalandhar. 83.204: Gurda.spur, 59,808; Sialkot, 54,482, 
Lu'lhiana. 54.228 : Ferozpur, 52.627 : Ambala. 52,405 : Lahore, 42.0'0 , 
Amritsar. 42.013 etc. ; in the North-We.it — Hazara, 162.699, and 
Peshawar, Lk).(W2. 

In a volume eiititle'I Selections from the Retords of the Financial Commis- 
sioner's Office (1887. No. 36, 780-8.36). the subjei't of maize cultivati'jn lu 
the Paujab wa^ tally discussed. The periods of sowing and reaping 'ari 
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greatly. Speaking generally it is a khar'if orop in the plains, sowing being 
dependent on the rains taking place, usually from^.Iune to Atiiiust. The 
crop begins to bear green cobs (from the earliest sowing) in August, and 
ripe grain (from later sowings) in September. Dctober or even November. 
On the hills the sowings are generally much earlier, and the higher reaches 
are earlier than the lower. In Hazara, Kulln ami Simla, for example, 
earlv sowings are in April and May. While these are the general prin- 
ciples, remarkable variations occur in some districts, such as Rawal- 
pindi, where there are two widely different croi)s that corre^])ond very 
iiearlv to the kharif and rnh'i seasons. [I '/• Lawrence, Vnllri/ of Kashmir, 
1895, 336-7 : SettL Repts. a»d L>ist. (Jaz., Panjah and A’.- IF. Frontier-. 
Repts. Govt. Aijri.-Hort. Gardena. Dihore.] 

Bombay and Sind. — The area in 190.5-6 was 1.58.11,5 acres in Bombav : 
1,400 acres in Sind. In Bombav, Panch Mahals claims two-thirds of the 
total area, 110,950 acres, and in Sind about two-thirds of its total are con- 
fined to Karachi. Mollison (Textbook Ind. .Igri.. iii., 52-3) describes the 
cultivation in Panch Mahals and the Deccan. In the former, he says, 
“ it is grown either as a rain or late irrigated crop.’’ With sufficient rainfall 
it does best on the rich brown soils of the district, recentlv brought under 
cultivation, but rice land also suits the crop. It is usually grown alone, 
and reijuires a soil deeplv and carefully tilled. The land is liberally 
manured, usually in May. " The crop tests of the Presidency show that 
10 to 15 lb. per acre of seed is the onliuarv rate.” It is harvested when 
dead ripe. ■’ In the Panch Mahals an average crop may be e.stimated at 
1,200 to 1.500 lb. per acre.” In the Deccan it is often grown for fodder. 
“ A hea\w crop will yield over 20,0<X» lb. of green fodder per acre." The 
cost of cultivation Molhson estimates at Rs. 13-6 per acre. [C/. Exper. 
Farm Repts., Bomhaij.] 

Madras and Mysore. — The area in 19tl5-6 was 76.377 acres in Madras : 
231 acres in Mysore, but this represents a great contraction, the average 
being about 2.<100 acres. The area in Madras also show.s a decrease on 
previous vears. The largest acreages were in Guntur. 37.237 ; Tanjore, 
14,059 ; and Kistna, 12.897. Maize does not appear to be a crop of much 
importance in South India, and it is better described as a plant of gardeim 
rather than of fields. [Cf. Co.\. Man. ,N . .\rcot. 1895, i.. 26i(.] 

Burma.— There were 94.942 acres under the crop in Upj)cr Burma in 
1905-6 ; 18.003 in Lower Burma. In Upper Burma the i hief <listricts 
are ordinarilv Magwe, Pakokku, Mmngvan, Minbu, Yamethin and .Meik- 
tila ; and in Lower Burma, Thayctmyo. There is little information 
available regarding cultivation. It appears to be most freijuently grown 
as a mixed crop. Parlett (Settl. Rept., Saqaing Dtat.. 189.i-190<)) states 
that it is “ common all over kainr/ lands, as a rule .sown .sparsely in among 
pegyaf^ Harvest, he states, is usually completed by Aprd 1. and the cost 
of cultivation is estimated at Rs. 2-.5d per acre. [('/. Fettl. Oper. Repts. : 
Repts. Dept. Land Rec. and A^ri.] 

ECONOMIC AND INDUSTRIAL.— The chief uses of this cereal are as 
an article of human and cattle Food — the stems and leaves being also 
valued as Fodder. It is mainlv in Upper India that the ripe gram is 
reduced to a flour and made into bread. In some parts ot the country it is 
ground into meal and eaten as porridge, known as lapai or gathd in Bengal. 
But. as alreadv stated, the green cobs are e.xtensivelv eaten after being 
roasted or boiled. The ripe yrain is also often parched ami eaten as a mid- 
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day meal. The preparation known in Bengal as satu is the parched grain 
reduced to flour, much^'as in other parts of India satu is the flour of parched 
grain and barley mixed. The straw of the ripe crop is not of great value 
as fodder (except for elephants), but reaped in a green state it is very 
valuable. Both in Europe and America, Indian-corn is largely employed 
in the production of special articles of food that differ in some cases hut 
little from the ancient satu of India ; these bear the names Hominy, 
Maizena, Polenta, Indian-corn flour, etc. 

In the United States it is perhaps but natural that a fuller knowledge 
and more complete utilisation of maize should have been attained than in 
India. Next perhaps to cotton, maize is the most valuable crop grown in 
the States, and the utilisation of its various by-products has given rise 
to numerous flourishing industries. A full account of these is given hy 
Wiley (V.S. Dept. Atjri. (Chemistry), Bull.. 1898, No. 50). The grain is 
largely employed in the manufacture of Starch and Starch Sugar or 
glucose, which in the United States is extensively employed in the manu- 
facture of whiskv and alcohol (Hanausek. Micro. Tech. Prod. (Winton 
and Barber, transL), 1907. 40-1). A sugar is also prepared from the juice 
of the stems {D.E.P., vi., pt. iv., -332). Recently the waste material from 
the manufacture of glucose has been utilised in the production of a Rubber 
said to have both the resiliency and wearing power of genuine Para rubber. 
From the germ of the seed is obtained by expression a valuable Oil, used 
for lighting, lubrication, soap-making, and as a salad oil. Among minor 
uses it may be mentioned that the pith of the stalk “ has been used with 
the greatest success in the construction of battleships in the American 
Navy, the compressed blocks being placed between the two walls of 
armour.” The pith is also “ easily nitrated into all the various forms of 
material commonlv maile from cotton,” and is said to have “ many ad- 
vantages over cotton for nitrating purposes, especially in the manufacture 
of explosives of all kinds, by reason of its more perfect keeping qualities 
(Wiley, l.c. 27). Finally the stems, leaves and spathes are used in the 
manufacture of Paper which is spoken of as suitable for bank-notes, while 
the residues from the manufacture of starch, glucose, whiskv and alcohol 
are utilised in the production of a special article of Cattle-food. 
‘‘ Formerly it was the custom to employ these waste matters in the moist 
state, but in most parts of the country this method has been superseded 
by the method of drjung the residues and selhng them in the anhydrous 
condition. In this state they are much more easily transported, the 
objectionable odours which were the predominant characteristic of the moist 
foods are removed, and the wholesomeness of the food is in every way 
promoted ” (Wiley, l.c.. 2o, 30). Similarly a special preparation of the 
whole plant, except the root and ear, is discussed by Wiley under the name 
of ” Maize Stover.” " As has before been intimated, this fodder is often 
fed in the coarse state without any preparation whatever. In this con- 
dition a very large percentage of it is wasted, the. cattle eating httle except 
the blades and perhaps some of the smaller and tenderer parts of the stalk. 
In the older parts of the country, it is now becoming quite general to have 
the maize stover finely shredded before being fed. This not only* increases 
the quantity which becomes available for feed, but also leaves the manure 
in a much better condition for spreading on the field.” 

TRADE. — Lhifortunatelv no information of this nature can be fur- 
nished. Jackson {Comm. Bot. \9th Century. 47-8) mentions that the 
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imports of Great Britain came to IIIA-Ti ewt. in and iiv iSS') had 

expanded to 36.203. 069 ewt. The tratiic contiiitjed to expand, ami in 
1899 stood at 66.741.3r)0 ewt., valued at £12.978.1 ill.'), hut in 196.3 it 
declined sliffhtly, to 50.(t99..328 ewt.. valued at £12.16.3,08;! ; in nui-l to 
42,897,880 ewt., valued at £10.247.134; in 190.') to 42.101.210 ewt.. 
valued at £11.034,748; and in 1906 .stood at 48,68.3,3(Kl ewt.. valued at 
£11,972,694. About onedialf eoines Iroin the .\rirentine. a little less from 
the United States, and the halaiiee from Rouniania. Canada, Russia and 
British East Indies, in the order named. The Indian trafiie in maize 
appears under the designation of “ other .sorts of eraiii and pulse,’’ hut as 
the foreijtu e.xports in these eolleetively ar<‘ eomparativel v unimportant 
and, moreover, fluctuate extremely, they iiiav he disretrarded. In 1901 .3 
the total ex])orts iiiuler this headimz came to 1,691,672 i-wt., in 190.3-6 
to 112,042 ewt., and in 1906-7 to 21,226i ewt. 'I'he imports ot maize talcen 
by Great Britain from India are returned as 20(i,900 ewt. in 1901 ; 917. 7(K) 
ewt. in 190.3, and 23,8(K) ewt. in 190<i. 

The followiiie are the awraire wholes.ile prices {minimum and maxi- 
mum) of maize per 10 rnaunds in the various provineesof India for 190.3 
Beng.xl. from Rs. 18'65 in Bhiiejilpur to Rs. 21-03 in Patna ; rxiTKo 
Provi.vces, from Rs. 1812 in Shahjahanpur to Rs. 26-29 in Aliearh ; 

Panj.xb, from Rs. 16-78 in Ferozpur to Rs. 21 -.38 in Multan. 

[Cf. Bauliin. Thcat. Bol., lt'«.'>.8. tS-S-Olt ; Hentham. /C e. of Tfir'iioni-TozziJti. m 
Jnurn. Hort. Soc., IS.'m. ix., 137 ; De (’.milelle, Onij. Cull. IS.S4. 387 ii7 . 

Asa Gray. ScHnt. Papir!>. i.. 1.8811. 313: Pharmu^o,, huL. |8U3. m., . 7711 - 81 ) , 

Cent. E.rper. Farm. D> pt Ai/n'. DtUura. Hull., 1810. .N'u. 13: A'jri. L'lh/., 18112 . 

No. 1, 2: 1811.), Xo. 10. 177, 172: I8!is. X'.). s, e-jj, . 21 s, llius' 

Xo. 7, 1.71. 1.78. 1112: Jouru .iuri.-Horr. .'<nr. In'l.. Islttl. X,. 72ti-32 : Juurn. 

Board Ai/ri., 18118. v.. 3211-97 : Thorpe, liu l. .1/,/)/. < hnn.. 18118. 1 .. 490 : Wiesner, 

Die Ruhf-t. dee Fflanzrnr., I9oo. 1 . 799-t.iil ; Bh.unt iiml Hl')\iuii. Chun, tur 
Eni/in. and Manuf., 1900, n.. Isil, 210. 233; Jnurn. .''or. Clurn. fndun. (many 
articles); Duilfiar. C,.8'. .4;;re. Exfnr. .'italion Hipf.. AInhantri. 1907. X'o. 134: 

Scherffins, A'entact-;/, 19U7, X'o. 122: Huhted, X'> a- ./> rsf y. 1900, X’o 192; h'nk. 

.S'tie/. irt Plant Breeding in Tropice, in Ann. Hog. But. Card. Pi rcuhnuja. 1900- 
lii., pt. n., 05-170.] 

ZINGIBER OFFICINALE, I.Twoe; FI. Rr. InJ.. vi.. 246 ; D.E.P., 
Roxb., in .4.«. Rext., 1810, xi., 346 ; Sender, Trnp. Agrd.. P.MK). ii., ;',60-71 ; iti., Pt- iv., 
Prain, ReH(/. P/aafs, 1903 , li., 1043 ; Si it.xmine.f,. GiiiL'er; jdant - u /ra/t 
add. die. allam. khijen-xeinif. etc. ; ;ind root -- .'umth. sindhi. ndhruka, nint, * 
zanrjzahil. fhukku. inji. vnna-.iiunllu. ha.':i.'>nilhi . rhukkn. inchi, (/in.ii-khini:, 
gin sin, etc. It is not known in a truly wild state, but is doubtless a mi.:,., 
native of tropical South-East Asia. Introduced into the IVest Indies 
{.lamaiea), Africa — the warmer parts of both world.s — and now cultivated 
in most tropical countries. 

History. — Ginger is known to have lieen niltixateil in Iriilia and China h r History, 
many centuries. Its most general Cliinese n.irne is kning Bretsehneider ti'lls u,,, 
us that -- Confucius wa.s never without ginger when he ate. " it i,s inen'ioneil m 
the Li Ki, among the articles ot food there enumeraleii. Turning to India, the 1- li.,. 
word ” ginger " is generally lielieveil to come from the Sanskrit ' eringmu ro.'' 
through the Arahie '• zanzahil," and from th** same siairei. w.is douht!e.,s deri’.ed 
the corresponding Greek name “ zingiher." Knowledge m the tuls-r seem.s, 
aeeordmgiy. to have reached Europe inn .Africa and -Xrahia. and to },a\e lieen 
very ancient in India. Diosiorides desenlrt-s the . <,unTry ..1 gir,ger. ,md givi-s 
the distinctive features of the he-t kinds. < l.ilen. Ptuio' .Eginet.i and other 
Greek and Roman authors give full det.iils of the lotsiiem.il \irtues ..f ti-.e .Irug. 
and are followeil ti.v the .-Aral, niedi.-in.i! writers. ..ml, as Mf-sua. Ser.ipion .-\\i- 
cerina, etc. r,,ming ih.wn t,. more recent timi-. . Mare,. Polo (130i I'entury) 
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{Travels (ed. Yule), ii.* 312) was familiar with both the fresh and preserved 
root ; he specially mentions Coilum (the modern Quilon) in Malabar as affording 
the best quality. This appears to have been known to the merchants of 
the Middle Ages as “ Colombino,” or Coiluniin,” a term that became a little 
later *' Colmnbine ” ginger. Three names that denote countries of supply 
are constantly mentioned — namely Belledi, Colomhino and Mecchino. The 
helledi ovhalladi came from various districts of India, mecckino from Mecca, and 
colombino from Quilon. The word balladi seems to be an exact equivalent of 
desi, and to mean country.” and ultimately denoted a common or inferior 
article. Rashiduddin speaks of the exports of baladi ” from Gujarat, and Xicolo 
Conti, who travelled in India in the early part of the 15th century, remarks that 
in the neighboimhood of Pacamuria and Helly, two cities of the west coast, there 
“ grows ginger, called in the language of the country, beledi, gebeli and neli."’ 
Barbosa mentions ginger as exported from Calicut in the beginning of the 16tk 
century. So also Garcia de Orta, who wrote in 1563. and again Linschoten, in 
159S, give long, interesting accounts of it. In the following century Terry (1655) 
says that it grows ” almost in every place ” in the southern part of the Great 
Mughal's territory; Mandelslo (1662) that it is found abundantly in Gujarat; 
and lastly, Tavernier (1676) refers to its prevalence in the kingdom of the Great 
Mughal. From these and such-like accounts by travellers in India, it may be 
inferred that ginger was already well known and a trade established in it ev'en in 
the early Middle Ages. [C/. Paulas jEgineta (Adams, transl.), iii., 123 : Xicolo 
Conti, Ind, in \bth Century (ed. Major), 6 ; Vertomannus, Travels, 1503, in Hakl. 
Voy., iv,, 577 ; Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 220-1 ; 
Garcia de Orta, 1563, CoU.^ xxvi. ; also in Ball, Proc. Roy. Ir. Acad., 3rd ser., 1889- 
91, i.. 411 ; Acosta, Tract, de las Drogas. 1578, 259 ; Linschoten, Voy. E. Ind., 
1598 (ed. Hakl. Soc.), ii., 78-80; Pyrard, Voy. E. Ind., etc. (ed. Hakl. Soc.), ii.. 
356, etc.; Clusius, Hist. Exot. PL, 1605, 212; Terry, Voy. to Ind., 1655, 92; 
Boym, FI. Sin., 1656, v. : Ligon, Hist. Barbados, 1657, 79 ; Piso. Mant. Arom.. 
in ind. Utri. re Nat. et Med., 1658, 189-91 : Mandelslo. Travels. 1662, in Olearius, 
Hist. Muscovy, etc., 85 ; Tavernier, Trav. in Ind. (ed. Ball), 1676, li., 13 ; Milbum, 
Or. Comm., 1813, ii., 209.] 

CULTIVATION. — The plant is cultivated all over the warmer and 
moister parts of India, up to an elevation of 4.000 to 5.000 feet in the 
Himalaya. The cultivation is one on which much care and labour are 
bestowed. The soil must be rich, but neither too heavy nor too light, and 
the amount of moisture must be carefully regulated. Manure is freely 
used and weeding carefully and frequently carried out (Nicholls, Textbook 
Trop. AgrL, 1892, 194—6). 

Bengal. — Ginger is said to be largely grown in many parts of the 
province, but no statistics of area are available. Buchanan-Hamilton 
(Stat. Acc. Dinaj., 186) gives many interesting particulars as to methods 
of cultivation, jdeld, etc. In Rangpur it might be said that ginger and 
tobacco, taken together, constitute the second most important crop, jute 
being first and rice third. According to Roy. a fine sandy loam is most 
suitable, and the crop follows a kachu (Colocasia antiqnorum, p. 398) or 
a pulse crop. The land is prepared by repeated ploughings from the 
15th February to the 15th April, then levelled and water-channels dug 
along and across the fields. Well-rotted cow-dung at the rate of 160 
maunds per acre is applied at the time of the first ploughing. In 
Angus t-September the plants are top-dressed with 6 maunds of 
mustard-cake and 6 maunds of castor-cake per acre.” “ The rhizomes 
preserved from the previous year’s crop, cut into pieces about 3 inches 
long, are planted out at the rate of 12 maunds per acre. They are 
planted in parallel furrows drawn 15 inches apart and about 8 inches 
apart in the furrow, at right angles to the subsidiary water-channels. 
The field is frequently hoed and weeded and irrigated twice a month 
duriiiff the cold season if there be no rain. The rhizomes are dug up 
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from OftoLer to Marfh. ■' The averaste vichl 40 to tio in.iumlt; per H.irv(s.t, 
acre.” [Cf. Sen, Tirpt. Aqrt. Slat. Diuca. 1889, 41 ; Banerjei, .4(/rj. 

Cuttack, 189.3, 103 ; Roy. Crops of lieiu/u]. lltOt). l.oT- 8,] 

United Provinces. — Ginger is exteiisivelv grown in all hotter vallevs u. Prov. 
in Kumaon. A piece of groun.l not liable to be flooded is selecteii and 
protected from e.xcessive rainfall by trenching round the upper side. The 
soil is well hoed and manured and the ginger planteil in furrows in .April. Simm.io. 

The whole field is then covered with leafy branches kept in place bv 
bamboo or wooden poles. The rhizomes are itathcred in Febriiarv. 

Panjab. — As in the Ignited Provinces, ginger cultivation is carried on Panjiib. 
chieflv in the lower hot valleys of the Himalava. The rhizomes selected 
for planting are preserved in heaps covered with cow-dung. Th(> land is 
ploughed at the end of .June or beginning of .fulv. divided into beds, and 
saturated wuth water. Leaves are applied as in Kumaon. but a laver of .Mmure. 
manure is placed over the leaves in addition. -After the rains cease, 
artificial irrigation is necessary from (htober to .laniiarv. In .January sr.u.ons. 
the rhizomes are dug out and removed to another place for a month, after 
which thev are exposed to the sun for a day, and are then tit for use. A 
hifjha is stated to require 8 maunds of ginger to plant it. and yields 32 
maunds in a good crop. 

Bombay. — According to the Season ami Crop Tleport. there were .TOB Bombay, 
acres under ginger in 190.>-<>, chiefly in Thana. 8itrat, Satara and 
Kaira. Mollison {Textbook Iml. .-Itiri.. iii., 182-6) has recentlv described 
fully the methods of cultivation. ” It grows to great perfection on the 
deep, alluvial, sandv loams (gorddu) of Kaira and Baroda. The garden Smis. 
land of Surat, in which the crop is important, is somewhat heavier, but of 
the same general character and consistence. In the Thana district, where Dtnn. t*. 
the rainfall is heavy, the crop is onlv grown in the strip of deep, sandy soil 
which fringes the coast in the Mahirn and Bassein Talukas." 

“ In Thana, ginger is rotated with betel vines, plantains, and sugar- 
cane. In Northern Gujarat it is rotated with a number of other garden '-'■tije. 
crops, such as sugar-cane, surans. turmeric, onions, garlic, chillies, hnnjals. 
cabbages, methi, etc. Most of these < tops are found in different patches 
in the same garden in a single year." 

■■ Ginger in Thana is growui alone. In Xurthern Gujarat, a thick 
sprinkling of tpu-nr is sowm with the crop. A’ams are planted at the corners 
of the beds and along the htitulhs which .separate the beds, or, instead 
of yams, turmeric mav be so grown." Molli.son then describes in detail 
the methods pursued in Kaira. for which the reader is referred to the 
original. Planting the sets takes place in Mav or early in .June before the 
monsoon breaks, and Mollison' estimates tJiat about 77.*KKl set.s are reijuired 
per acre, varying in weight from aJiout l,2f>0 lb. to 2.fXM) lb. The crop is 
ready for harvest by November or December. " Under favourable con- 
ditions, an acre mav vield 12.<XK) lb. of drv cleaned rhizomes. The .sun- Xieti. 

<lried partially cleaned rhizomes are sold Jjv the cultivators to dealers at 
40 to 50 lb. per rupee in ordinary sea-'Ons. Selecteil pieces of rhizomes 
after .storage for .several months are worth a.s set.s for replanting about 
2-0 lb. per rupee. -A crop te.st w'hich was taken in the 8urat di.strict in good 
garden-land in I89.0-6 gave for a mixed crop of ginger and turmeric the 
following outturn : — L'inger. 8,337 b. per ai-re : turmeric. 3. .764 lb. per 
acre.” Mollison estimates the cost of cultivation in Surat at Ks. 183 per Cf«t. 
acre. In the Pharmacogra phia Indicn mention is made of many qualities 
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of ginger. “ One varif^y found in gardens in the Konkaii has a darker 
colour than the ordinary ginger and somewhat of a zedoary flavour ; it is 
known as kaJa-ala or black ginger.’’ [Cf. Repts. Dept, Land Rec. and 
Agri., Bombay : Crop Exper,, Bombay.] 

Madras . — The best Malabar ginger, spoken of so highly by Linschoten, 
is said to be the produce of the district of Shernaad to the south of Calicut. 
The soil is a rich red earth, and cultivation generally commences about 
the middle of May, after the ground has been thoroughly ploughed and 
harrowed. At the commencement of the monsoon, beds are formed, and 
on these, holes are dug and filled with manure. Cuttings of the rhizomes 
are placed in the holes and the beds covered up with a layer of leaves. A 
fair supply of rain is necessary, but, as inundation entirely ruins the crop, 
great care is taken in draining. The rhizomes are dug up about November. 
There are no statistics available relative to area or outturn. 

PREPARATION AND USES. — The rhizomes are dug out with a small hand- 
pick and then consigned to a dealer, who sells them as fresh ginger or converts 
them into sunth (dried ginger). The pieces of rhizomes are known by spice dealers 
as ‘"races” or "hands.” Nicholls {Textbook Trop. Af/ri., 1892, 196) describes two 
methods of drying the rhizomes after they have been dug out, viz. they may be 
plunged into boiling water for some minutes and then dried in the sun, or they 
may be scraped with a knife till the black outer skin is removed and then sun- 
dried. The former is known as “unscraped,” “coated,” or black” ginger, the 
latter as ” scraped,” ” uncoated,” and ” white.” Uncoated Cochin ginger is 
reputed to be the best kind produced in India. Mollison thus describes the pre- 
paration in Surat : The first operation in «un//i-making is to soak the partially 
cleaned rhizomes in water. This with rubbing cleans the rhizomes, and also 
softens them. The soaking facilitates the removal of the outer skin. It is 
scraped off with a shell or broken piece of earthenware. The scraped ginger i* 
now washed and exposed for three or four days to the sun on an ordinary thresh- 
ing-floor. The ginger is thus bleached and dried. It is now rubbed by hand. 
The object is not clear. The operation is done carefully, so that the shoots are 
not broken. The ginger is then bleached in the sun for three or four daj's, ana 
again hand rubbed. It is now steeped in water for two hours, and exposed on a 
clean floor to the sun until it gets dry. When dry it is rubbed on a coarse 
or coarse sacking. This removes any outer skin not preWously removed b\ 
scraping. The sunth is now ready for market. The cost of suni/i-making is about 
Rs. 3 per khandi of 20 maunds of green ginger.” . . 

Ginger has long been kn(>wn both to Hindu and Muhammadan medicine, 
and its uses in European Medicine are well known. It is sold in almost everv 
bazar throughout India, and is largely employed as a condiment, especially in 
the preparation of curries. Gildemeister and Hoffmann [Volatile 19W. 

313-5) give particulars of the ginger Oil trade. The rhizome is also pickled 
and an excellent preser\'e made by cooking the fresh young rhizomes in syrup. 
Tlie manufacture of ginger-beer and ginger-ale forms a large portion of the 
mineral water trade in England and the States. Besides being used as a spice, 
confection or medicine, ginger is thus used in gingerade, ginger-aie, ginger-beer, 
ginger-brandy, ginger-wine, gingerbread, ginger lozenges and ginger essence. 
Soluble essences are required in the manufacture of most of the liquors, etc., in 
which ginger becomes an important ingredient. The traffic in Jamaica un- 
bleached ginger is very considerable. [C/. Pkarmacog. Ind., iii., 420-5; \\aring, 
Bazar Med. Ind., 1897, 69-70: Parry, Chem. of Essential Oils and 
fumes. 1809. 136-7 ; Dhargal Ker, Soles on Therap. of Indig. Veg. Drugs., 

64; Dutt, Mat. Med. Hind.. 1900, 253-5: Blvtli, Foods Co7npos. and JjiaL. 
1903, 25: Journ. Agri.-Hort. Soc. Ind.. 1902/xii., n.s.. 85-7 ; Ghosh, Treat. 
Mat. Med.. 1904, 656 : Leach, Food Inspect, and Anal.. 1905, 345-50.] 

TRADE. — The Imlian internal trade in ginger is fairly large am 
important. During the five vears 1901-2 to 1^6-7 the total trai^ao* 
tions by rail and river averagetl 90,639 cwt., amounting in 1906-7 to 
86,211 cwt. The largest quantities in that year were exported from 
Eastern Bengal and Assam with 20,009 cwt. (almost all to Calcutta),^ 
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followed by Bombay Port, IJ, IK) cwt. {to BonibaY Province. (Viitral 
Provinces and Borar, Panjab, Unite<l Provinces. Hajjmtaua and \iz,ini'> 

Territorv) ; PAX.r.in, 10,728 cwt. (to Karachi. Uniti>d Proviines, etc.) ; 

Madras, 6,648 cwt. (to Madras ports) ; Unitkd Provi.vces, 10,002 < wt. 

(to the Panjab and Bengal). 

Similarly, by coast the e.vport.s in 190b-6 amounted to 2,6.'!t,020 lb.. Exports, 
valued at Rs. 3,21,160. The ereat bulk of these coastwi.se e.xports went 
from Madras, viz. 1,984,04)) lb., and were consigned chietlv to Bombav, 
viz. 1,902,294 lb. Bombay is the onlv other e.vportim; centre of anv 
importance, from which the exports in the same vear atnoiinteil to 
587,461 lb. 

Turning to the foreign trade, the following have been the quantities Foreign 
Exported for the six vi>ars li)0l--2 to 1906-7 ■ —1901-2, ,0.7.08,616 lb.. Trade, 
valued at Rs. 13,02.323 1902-3. 7,.397,702 lb. an<l Rs. 16..59.499 ; 1903-1, 

12,061,517 lb. and Rs. 24,91.0.o5 ; 1904 -.o. 1 1,164.019 lb. and Rs. 19.26.784 ; 

1905- 6, 9,869,174 lb. and Rs. I2,.o2,740 ; and m 1906-7. 5.115.531 lb. 
and Rs. 9.67,209. Analysing the figures for the last vear, we find that 
from Bombay there were exported 2,314,778 lb., from Madras 2.032,038 
lb., and from Bengal 1,068,620 lb. The chief markets were the l.'nited 
Kingdom, which received 1,565.020 lb.; Aden, 1,517,696 lb.; United 
States, 960,801 lb. ; Arabia. 378, .544 lb. ; Ceylon. 242,373 lb. ; and 
Germanv, 219,920 lb. For a similar period the Imports were;— imrcrtn. 
1901-2. ‘863,837 lb., valued at Rs. 1,68,313 ; 1902-3, 664.041 lb. and 

Rs. 1,29,036; 1903-4, 2,104.746 lb. and Rs. 3,41.204; 1904-5. 874,625 
lb. and Rs. 1,07,071 ; 190,5-6, 1.))89..515 lb. and R.s. 1.35.876 ; and in 

1906- 7, 1.026.344 lb. and Rs. 1,7(1.421. These quantities come almo.st 
entirely from Japan and China, which contributed in the last year (1906~7 1 
875. 36() lb. and 117.82)1 lb. respectivelv. and go chiefly to Bombay and 
Bengal, which imported 824..561 lb. ami 187. .56)1 lb. 


ZIZYPHUS, JiiMM. ; FI. Br. Ind., i.. 632-7 ; Gamble. Man. Ind. 
Timbs.. 1902, 180-5 ; Cooke, FI. Pre.s. Bomb.. 11)03. i.. 24()-l ; Prain, 
Beng. Plants, 1903, i., 333-4; Bramhs. Ind. Trni\<^. 1906. 169-72; Rham- 
ICACE.?;. A genus of trees or shrubs, of which some 18 >pei-ies are 
natives of India. 

Z. Jujubat Lamt' Thf‘ intlian JujiiJx* *>r ('him'HU htr, har, hur, kul, 

janumjan, dedhaori janum, rifuja, jihuuq. khalm. tlandap, tpllandf. knrkandhat'u, 
TPgu, yalachi or jelachi, zi, etc. Jliu » f«)rm known prv'andi, pendi 

or pemdi-ber, the wild form Iwinp jharheri (Duthie, FI. ( pppr (iaruj. Flam, 

U)3). The grafted ber is caihxl poyndi. Burkill {MS. ^oteA on Tour in Hohtak) 
remarks on four kinds extensively grown, viz. mnnri, nasuk, pendi an»i kufta 
Lisboa observes of bordi that it is one of the coininoneet frmt trees of the villages 
of Western India. A moderate-sized <lecidiir)us tree. '■<hstinetly wiM m tlie 
forests of the Siwahks and i>ub-Hirimlayan tracts of the Panjab an<i Unite. 1 
Provinces, ami also in the Deecan and m Upper Burma and keyion in flry 
forests. Elsewhere mostly cultivated or run wild” ((iamhle). 

The bark is said to in* use<i for TaN'NINO m Northern India. Bonjh.vy. 
and Burma. In Uhota Nagpur it is similarly employed, but along uitli the 
fruit. Occaf'ionally it is thr^fwn into in«ligo-vats to aid in pre< ipitatirig tlie 
fecula. Hooper Lf’dg . Xo. I. 2h) states that a sample of bark from 

^Madras gave 4'1 ]>er cent, of tannin, ami a j'amplo of the k root examined at 
Debra Dun gave per ( ent . while some thin root-^ atforied pep rent. Mo'^t 
parts of the tree are empi‘j>e»l in Xatue Menu ine 'Fhe fruit of the wild h*'r, 
which ripens m the fold weather — tlie culti’vate<l one alrti>)''t lu any sea-i-n 
(Collett, FL Sim . iHh — re*s*mblef- the crah-apple m Havonr Jtnd afij.ear- 

anee, and is mm h eaten. well .vr. tliat of most ^pei-ies. b\ the j. .orer . 
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Common 
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Fruit. 

Dried. 

Imported. 


Chemically 

Exaioined. 


Cattle-food. 


in fact, in times of scarcity these fruits are specially prized. By cultivation it 
is greatly improved botl^ in size and flavour, and there is great variety among 
the cultivated forms. According to Marshall Woodrow, “ the best are elliptical, 
two inches in length by one in thickness and are propagated by inarching or 
budding on seedlings of the common sort.” The unripe fruit is pickled ; the 
ripe pulp is dried, mixed with salt and tamarinds, to form a conciiment or is 
made into chutnies. The kernels are also eaten, and the leaves constitute a 
useful Foddee for cattle and goats. The Wood is hard and reddish in colour, 
weighing on an average 48 lb. per cubic foot. It is largely employed in ordinary 
constructive work and has been recommended for furniture. It is also said to 
make excellent Chaecoal. The lac insect is commonly reared on the tree (see 
Tachardia lacca, p. 1057), and it is one of the food-plants of the tasar silkworm 
(see p. 1005), while in Assam the eri silkworm is sometimes fed on it as well (see 
Silk, p. 1012). [Cf. Baber, yicmoirs, 1519 (Leyden and Erskine. transl.), 326; 
Garcia de Orta. 1563, CoU.^ xxviii. ; also in Ball, Proc, Roy, /r. Acad., 3rd ser., 
1889-91, i., 413-4; Prosper Alpinus, De PI. jEgyptU 1592, 8; Linschoten, Voy. 
E. Ind,, 1598 (ed. Hakl. Soc.), ii., 32; Thevenot, Travels in Levant, Indostan, 
etc., 1687, pt, ii., 117, and pi. ; Milbum, Or. Comm., 1813. i., 138; De Candolle, 
Orig. Cult. Plants, 1884, 197-8 ; Pharmacog. Ind., 1890, i., 351 ; Moodeen Sheriff, 
Mat. Med. Mad., 1891. 108-9; Banerjei, Agri. Cuttack, 1893, 191; Cameron, 
For. Trees of Mysore and Coorg, 1894, 72-3 ; Kept. Oper. Dept. Land Rec. and 
Agri., 1897-8, 19; Agri. Ledg., 1901, No. 9, 213, 221 ; Kanjilal, For. FI., 1901, 
72 ; Woodrow, Card, in Ind., 1903, 236-7 ; Firminger, Man. Gard. Ind., 1904, 
273 ; Rec. Bot. Surv. Ind., 1904, iii., 35.] 

Z. vulgaris, iamk The Common Jujube, titni- (or phitni-) her, kandika, singli, 
hdn, barf, ganyeri, ahamor, amlai, relnu, andh, unndh, rdn~hor, etc. A largo 
shrub or small tree ‘’wild in the Panjab from the Indus to the Ravi; much 
cultivated in the Panjab, Kashmir, Baluchistan, etc.” (Gamble). 

The tree is chiefly important on account of its FEmx, which is very similar 
to that of X. .Ftijuba. being an oval pulpy dirupe about the size of a plum. It 
varies much and can be greatly improved by cultivation and Rafting. The 
dried fruit is the jujube of Arabian and Persian works on Materia Medtca, fmd 
has long been known as an article of commerce. The Indian market is supplied 
from C&na and the Persian Gulf, the Chinese fruit being preferred as it is larger 
and sweeter. In Europe it is used jn the preparation of syrups, confections and 
lozenges {pate de jujube) taken to allay cough. In order to ascertain the com- 
position and value of these fruits a consignment was sent to London in 1904, 
and a report was submitted by Dunstan {Imp. Inst., March 3, 1905). The 
fruits were chemically examined, but the results showed that they contained no 
constituents to which definite medicinal qualities could be ascribed. The report 
further adds that " it was considered possible that confectioners might be able 
to make use of such materials for the preparation of candied fruit or in some 
similar way, but the absence of any peculiar flavoiu* and the somewhat mawkish 
taste of the pulp were considered insuperable difficulties by the firms to whom 
samples of the fruits were submitted for consideration from this point of view. 
Specimens’^of the fruit were also submitted to dealers in cattle-food in the hope 
that it might be used for mixing with ground pulse and similar products as a 
sweetening agent. The fruit was considered suitable for this purpose, but ex- 
perts were of opinion that owing to its bulkiness it could not compete in this 
direction with similar products such as the carob bean. The report conclud.^ 
by stating that there appears to be " no immediate prospect of any commercim 
outlets being formed for these dry fruits, but the inquiry will be continued, ana 
it is possible that some new development in trade may suggest a method for their 
utilisation in the future.” [Cf. Bentham, Rev. of Targioni-Tozzetti, in Journ. 
Hort. Soc., 1855. ix., 165; De Candolle, l.c. 194; Pharmacog. Ind., f » 

Lawrence, Valley of Kashmir, 1895, 79, 82 ; Agri. Ledg., 1902, No. 1, 20; Hosie, 
Rept. Prov. Ssu^ch'uan, China, 1904, No. 5, 17, 50, 54.] 
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This w<*rk iioincr .il|)haV>etical. a t** tlit‘ suhjrctH dealt with 

hecMunes siiperfiiious. In the pa;res« that follow, tIuTt'fore. \\ ill lie found all the 
vernacular and otlu'r names mentioned in the text.asuNo crohs refiTeneeKto suhjectB 
that might otherwise have es< apeil ob-^C'rx ufion. Minor products that tiiul positions 
in collective articles anrl do not theref**re appear in their alphahetieal {losita.im 
are included m the index. Scientitie names of unimportant products, svn ii as 
species of birds, tish, insects, etc., are not^ included, except their KnLdish 
and vernacular names. Names of phu-es, persons. Ixfoks consulted ainl 
analytK'al details have been purposely omitted. It is believed the marginal 
notes and cross references within the tt‘xt fully meet these requirements. The 
citations to the Dictionary of Econmnic Products of India have been uniformly 
given on the margin as “ D.E.P." Vernacular names, as also scientific synonyms 
(when given), are in italics, Engh«h names m ordinary type, and modem scientific 


names m small capitals. 

A 

Abahai, 269 : Ababil-ka-fjhosiah, 13S : 
-46aca, 790 : Ahai. 24S , Abang, 
627 : Abashai, 195 : titM» ; 

Abattichi7n^ 317. 

Abelmodchus^ 786. 

Abhuchakaru king, 534 : -45n 1116; 
Abir, 444 ; Abi shora, 973 , Abio^-h^ 
1118 ; Ahnus, 49S-9. 

Abor Layiiqera, 521. 

Abrak (Mica). 781. (Steatite), 1049; 

Abreskam» 994 ; Abr-i-amhfr^ 64. 
Abboma, 1, 924. 

Abrvs. 1, 743. 

Absinthe, 93. 

ABxrriLON. 2. 924. 

Acacia, (arabica), 5.5, 114. 192. 63s. 
1057. 1073; (conemna). !*79: t Kur- 
ne«iana), i<'2\ : (leucr.j.hlieH). 1647. 
Acer sa( < haru.m, 92h. 

Aceiit 690. 

AcETtTM (Vinegar). 1108" 12, 

Ach, 783 ; Acha, 498 ; Achar, 7, 265 ; 

Achchellu. 981- 
Achem. 352. 

Achi^ 264 ; Achmani, 402. 

Achras, 627. 

Achroite, 563. 

Achyrakthes, 49, 281. 

Acid Benzoic, 1052: . . . Boheic. 230: 

. . . Prussic, 766, 880, 1046, 1041 : 

. . . Sulphuric, 50. 

Aconitine, 22, 24. 48. 

Aconittm (Aconites). 18-24, 2"8, 401 ; 

(Napelliis). 23-4. 

Acorus, acoron. accirin. 24, .521. 
Acbocarpus, 383. 

Ada, 1139; Adad^ 881 : Adah, 70S; 
Adamboe, 701. 


Adansonia, 868. 

.4dari“6ira. 755 : Adavigordyxta, 525 ; 
Adavi-irulli, 1049 ; Adavi-potta, 
108! ; Addalai, 700 ; Addannu, 563. 
-Adh.\tot>a. 2.5. 49, 122. 771. 

Adhatodt, 25: Adhruka, 1139; Adike, 
83 ; Adi-kodei, 837. 

Adina, 436. 

Aditya, 205. 

Adjutant, 140. 

Adrak, 1139; Aduku theni, 124; 
AdnlfiQ, 2.5. 

.Eole, 26-8. 293, 42lt. 821, 1110. 
.Eschvnomene, 2s-30, 44. 

A/tm, 846; Affa. 1»>; A-tnu~gong, 
846: Afmnthln, asfantin, 93 4: 

Atyun, 846 ; ,4f/. 945 : Agar, nguru, 
72 . Agar-fViar, *>95 ; Agur-atUir, 
oyar-batiK. 73: Agarra. PU ; Agas, 
7-86 : Ayasr. 895. 

-Agate, 5til, 716>. 

Agaul. 936. 

Agave, 30-4.5, 188. 293. 775, 86s. 924, 
1046. 

Age, 123. 

.Agerati-m, 377. 

Ages, ai€s, 496 ; Ayhya, 123 ; Aq^, 
264; Aqia, 161; Aqil, aglag, 
294 ; A'yniAii'i'ia. 224, 276. 

Agrotis YPsiLoN, 387: (Kcgctis), 679. 
Aqyfi-ghnji, 459, Ahak. 710; Ahtn^iil, 
9<»3 : Ahffs-mangha, 249, Ahipana, 
ahipkena, 846 ; Ahlfvla, 537 . Ahsa, 
1H»3 ; Ahn (Rice), uti.!, 7UH. 1*43; Aha 
iLime), 710; Ada. 14, 16. 
Atla-NTRcs. 95. 1**12. 

.4fn, 1073; .4ira. 124; Air-dlu, 439; 
Ainii, 442 ; Ajnmo, 28.5 ; Ajnve, 28.5 ; 
Ajhar, 70l : Ajniot, ajmxui (Carum 
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Roxburghianum), 285* Ajmud 
(Apium graveolen'?), ^2 ; A/ou'crn, 
ajwain^ ajwan. 285.820; Ajnxiin~ka~ 
phuU 285 ; Ajican-kaputa^ 72 ; Ak, 
akanda (Calotropis). 205, 430, 627 : 
Ak\ aku (Saccharum), 930 ; Akakia, 7; 
Akalbir. akalber^ akalhar^ 487, 492; 
Akdra, 1032 ; Akhrot^ dkhor, 700 : 
Akki, 824; Akri, 1120: Akt/aii, 72. 
Al 447, 783, 1053, 1121 ; Ala, 537. 
Alabaster, 122, 716. 

Alalta, 1053 ; Alale, 1073 : Alarka, 
205 ; Alash, 287 ; AlashL 720 ; Ain 
thanda, 886. 

Albizzia, 45-6, 163, 226, 237, 379, 
383, 546. 

Alcatif, 271. 

Alcohol, see Spirits, 285, 457, 1030, 

1043-8. 

Alder (Alnus), 115. 

Ale, 757-62, 1043. 

AU. 1139 ; Alecha, 906. 

Aleurites, 46-7, 280, 503. 

Alfalfa. 778. 

AH, 538 ; Aliad, 665 ; AHpura, 1041 ; 

AHsh, 720 ; Al juljuldn, 982. 
Alkaline or Pearl Ashes, 48-50. 

Alkaline Earths, 48, 57. 

Alkaloids, 47, 58. 

Al kave, 366 : AHkohl, see Alcohol : 

Allam, 1139 ; AlH, 71. 

Allium. 58. 293, 963. 

Allu, 161 ; Abnds, .556. 

Almond, 905 : . . . Earth, 465 : . , . In- 
dian, 1073 ; . . . Java, 247 : . . . Oil, 
905. 

AHnil, see Anil. 

Alnus, 115. 

Aloe, American. 31; ... Barbados, 59 ; i 
... Bastard, 34; ... Blinding, 74; 
... Common. 38, 59; ... Curacao, 
59: ... Lignum, 72; ... Socotrine, 
59 ; ... Zanzibar, 59 ; ... and Sissal 
Fibre, 35-45, 437. 775 ; . . . Wood, 72. 
Alpogddd-pazham, 906 : AUrnzz, 825 ; 

Alsanda, 508 ; Alsi, Ahhi, 720. 
Alstonia, 49, 627. i 

Altingia. 61. 821. 

Alu (Colocasia). 398 : (Plum), 906 : 
(Potato), IU28 : Alu-bdlu, aln- . 

bukhdra, alucha, 906 ; Alni, 09. 
Alum, Aluminium. 61-2, 492; Alu- 
mina (Silicate), 51. 

Alungu-thadiJ, 1079 : Alvinda.^ 317 : 
Aliran^, 1125; Am, 764: Amddd, 
443 : Arnadan. 915 ; Amalguck, 
907: Amal-kiichi, 192: Amnltds. 
287 : Amam, 285. 

Amnn (Rice). S28-9, 831. 983; 

Amanakkam, 915. 

Amarantus (Amaranth), 62-4, 257 : 

(spinosus), 49. 

Amari. 1073. 

Amha. 764 : Ambddi. see Ambdri ; 
Arnbaln [Lakh], 1053 , A}nhar-bnris, 

11 


1.30 ; Ambdri, ambndi, 430, 630, 
869, 871 ; Ambchnr, 765 ; Amhe, 443 ; 
Amheng. 64. 

Amber. 64. 555. 

Ambia, 499 ; Arnbli, 583 ; Ambor, 785 : 

Ambsath, 765 : Amdi, 915. 
Amethyst, 561. 

Ayn-hoJd), 443 ; Ami, 914 ; Amidn, 
003: Amkudu. 1131: Amlai, 1144. 
Ainlaki, 886. 1109; Amla vetaaamu, 
202 ; Amleeah-paiif, 409 ; Amli 
(Tamarindus), 1066 : . . . (Bauhinia), 
. , .-taki, 120; Amhik, 499 ; Ammah, 
1079 ; Ami. ammi (Ammi Visnaga), 
285. 

Ammoniacum, 534. 

Ammonium, 48. 346, 771. 

Amomum subulatum, 65, 511, 512. 
Amorphophallus, 65, 496. 
Ampullaria globosa, 712. 

Amrad, 5 ; Amratphal, 326 ; Amrer, 
160 ; Amritphal, 326 ; Amrud, 910 : 
Amru, 1125; Ajyirut, 907: Amsul, 
553 : Amuk, 907 ; Amukkura, 1120 ; 
Amusa, 788. 

Amyris Commiphora, 400. 

Ana, 161 ; Andb, 1144. 

Anacardium, 65-6, 1046. 

Anamibta Cocculus, 546. 

Ananas, 66-9, 1046, 1109. 

Ananas, andnash. 66 : Anantamul, 628 : 
Andras, 66 ; Anardann, 63 : Andr- 
kd-per, 909; Andsa, andskappazham, 
66. 

Anaiherum muricatum, see Vetiveria 
zizanioides. HOC. 

Anati. 787 ; Anber, 64. 
Andrographis, 69-70, 1053. 
Andropogon, 54, 70, 98, 450, 1031, 
1106. 

Anduku, 174: Angaria, 484: Angi/r 
(Grape), 1112; Anguri (Vinegar), 
1110. 

Anguria (Melon), 317. 

Angur-shefa, 95: Angusheh, 534: 
Angaza, anguza-kema, anguzan. 
533-4; Anhuri, 1107. 

Anil (Indigofera), 661, 663, 664, 
An-ing-kiyo, 564. 

Aniseed (Anise) Anisun, 820, 887. 
Anjalli (Anjeli-wood), 94 ; Anjan 
(Antimony), anjanak-kallu, anja- 
nam, 72: ... (Blue Heron). 139: 

Anjana, 707 ; Anjir (Fig), 537 : . • 
(Guava), 907 : Anjuddn, 534; Anna- 
bedt, 171: Annapa, 508; Anne, 843; 
Annil, see Anil. 

Anogeissus. 70-1, 188. 1005, 1073. 
Anrar. 91.5 : Ansari, 834. 

Ant {Kelep), 569, 610. 

Antelope (Black Buck). 632. 644. 
Anther-Ea (Silkworm). 912. 1002-li. 
Anthocephalus Cadamba. 1046. 
Anthracnose (on the Vine), 1117. 
Antlirax, 742. 
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Antiaris, 71--, S«)8. 

Antlers, 644. 

Aniimnln, 1036; Anzf^rut, ni\zr)iii. O.'* ; 
Aonld, 886. An.-ihn, 742. Afxikra. 
Apakva kdrpura, 244. 

Aphis (Plant Louse). 3s7, 6 ho. 

Apis (Bees), 123-."). 

Apple, 010; .. . Adam's. 32."> , . . Cus- 
tard or Sugar. 71 . . . Mahiv. r>26 : 
. . . Mamlragora, 2<i : . . . M.iy, 004 , 
. . . Rose, .'>26. 

Appracam, 781 : AppractunK 1040. 
Apricot, 005. 

Aquii-aria, 72-4, .">3!. 821. 861. 

Arabn, 64. 

Arabian Resin, 10.')4 
Arachi.s, 74—83, 22."), 812, 821. 

Aradal, .552, 554; Arwp 403; -4r/i^, 
002 ; Arak, arack, nrrnk (S[)irits). 02, 
170, 488, 760, 1043-8. 11 16; Arak\ 
Batavian, 1046 . 'Arnk al-tamar, 
1043. 

Arakan Gamboge, .553. 

Arak badian (Fennel Water). .552 ; 
Arak badmn (Anise Water). 887 . 
Arakkxi (Lakh). 10.53 ; Araktinna 
[arak-naina) (Mint-Vinegar), 1110. 
Akalia, 30. 

Arancio (Orange), 32o , Arand. 01.5; 
AranjiU, 71 ; Arnr. 16 . Ararnt, 
773 ; Arnri4t~kf-<]addf-, arantt kf- 
shangn, 444 ; Arci^a. 538 ; Arata. 
24; ,4rra. 205; Anhu, 0(2: ,4/*- 
danda, 264. 

Arec'A Catec’HI'. 83-01. lt>h. sOi. 807. 
Arecoline, itO; An'ka, 121. 

Arenija. 91-2. 187, 760, 028. lo46. 
Areta, 015; Arfu, 16: Arfmn. 847 ; 
ArgfUion. 351; ArgnA ( Pheasant 
135; Arhdr. arnr, ornr. I 06 ~ 2 oo. 
603, 6o6, 675. 0<H6 017 
An'. 121 ; Ariki. l043 ; Ar/rifh. loll . 
Arinj. 15. An.^h). 824: Art.'*hmn. 
445 . An.'^}. 825. 

Arts. KM \ Ti'RTrosT'M. 445 
ArISTIH V SETA« K\, 187 
Aritha. 070: Anti. 7^7. Artanui. 
260; Arjan, 1072; .4 430 ; 
A rA’ (Spirit), 1116; Arka, nrkapartin. 
205; ,4rA*ar. 746; Arkhar. Arkol, 
014; Arki. 1043; Anva. 70 ; Arna. 
732, 

Arnutto (Annatte), 40. 142-3. 477- 
Arrark. see -4raA'. 

Arr'>\' r'>( it, E. Indian. 444; .. W . 
Indian. 773. 

Arsenie. 02-3, 258, lo61. 

Arstnnqurqi vxurn, 554. A^’^'n^'n. 6.5; 

Art> m. lo3. 

Artemisia. 5o. 03-4 
.ArTHRO* 8EMT-M, 112-3 
.AuTorARPCs, 04. 383 
Arzo 0o6 : Aruqn?/i-pAin. 4o3 
.4r»<7n. oe>'‘ C.ijof,i-.i.i anteju- r.im. 


AurNniN\Hi\. 08-0, 115, 775 

Aki NIX). 08 <* 


Arufta. 2.5 

. Ar?/c;. nl-ruzz 

, ttruz' 

825 

Arn. : 

308 ; Arqilf. 

chota 

nn/il' 

486 7 . 

A.va. 24!*. .533 



A-^atetid.i. 

533. .535. 1 1 lo 



A^nli tut* 

, 7 4 4: .-(sua. 

'*08 . 

A ■'tan 

(iMMain. 

1003. 10(*5. 

loo7. 

lo73 


A.saratfi. 240; . ( I ip 1 ig< > ), 

6)7.5: . . ( Tobai'i't)). 700. Anhar'/, 
401 : Aftqnndh. 1120; A/^hjuouff/. 
,586. 6)00; Ashrni/nri'h'i. 1120; A.'.//- 
rtithn. .538; Asl-rm. ISO; Asak- 
pair-qn, 742: A>iotn, 121. 

AspAKv^ii s. 063 
A'<}ifraq. 402. 

Asphodeki's, lOKO. 

-l.'^ra. 831 ; A.'J.'^ern. 1(»04 
AsiHfs, 751. 

nxiM. 240; Aanqnrh, 782. 
Asundro. 121 . Ai*i'atthn. 538; A-*- 
ti'nt. .538. 1005; Atd (Anima), 71 . 
... {Wheat Flour). lOSH ; Ata, n(>' 
(Anglo-Saxon). 06 ; Atairhn. .‘»eM 
Atirifiha, 20. 

.Atal.vntia MON'OPHYLEA. lOO. 

A/a»i. 720-1 : AfG^aO'— the PAephant ). 
606: Atibdld. nthi-halla rh^ttu. Old : 
A/m, 10-20, 

Atisine. 10. 

Atiram. 21 : Atirikn. ntirisha. 10-20. 
Atkurn. 1132: Atnak, 1073. Afo 
4fanq. 406. 

.^TRIPLEX'. 114; 

-iMpir, 265; A/s/L iM2. 

Att.\< fs p.iriNi. l002. loll-2. 

Attah bor, 6)51. 

ATTALEX. Fl’NlFERX. 286. 

Attar. H‘'se. 821. 025. 

Atti. .538; Atl-jlbiprl. 117. AOiMC', 
2S ; Aar (Elephant), 606, Ai’/>/ia. 

72o. Anpfn. 121 ; A^.'f (Hu-* .. 

7s8. s28 n31. 0S3. 1027 8 , 

.1 430; A n'<firnh( rfrari. .5.54. 
A'iza. 71 . Arain. 28!» ; Ara/kntf. 
8sr» ; .-hvirr, .5os ; Arari, 280; 
A»v/. 36! . 308; Ari'nqndn- 

panda. lOsl ; Au*a. a>rnh, Bd . 
.{wnl, 16; Au'ftrja. lo3 ; A ri 
i—Achf. nqi). 264 5: Ar^^, 

Aji4<is : A.vr, 1043; Aqrnff. 2o'* . 
A>/«i, 04. 

Azndirarhtn indira {-■ .5I‘*ha \.’ i 

dir-n hta). 780. 

Azkfur, 462 : Azpa. 5.52. 

B 

Babatn. 00 . finhnl mk. 774 
HahliU'rs, 132: B.ibbler. 8. jrjjit.ir. 133 
Bnbh'tr^. 4**2 , Bnhir. 2**4 . f><sbf--. *>‘*4 . 
Bnhff}, 412. *i04 . liabui. 2**4 ; fin}- 
habulo. bfd/‘da. 2. 0, 2‘*o . Iln< . b‘ik<i>’} 
dA-^.i!f*inia', lo53. 
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Bacha, 24 : Bachkron, 694 ; Bachnag, i 
21 ; Bacho, 927. ^ \ 

Bacon, 753. ; 

Badal, 715; Bdddl-svnn, 4Z0 i Bdddm \ 
(Almond). 905 ; . . . (Cashew Nut), 65 ; ! 

. . . (Indian), 1005, 1073 ; Badami ; 
(Kingfisher), 139 ; Bddam-vittulu, ; 
905 ; Badane kayi, 1026 ; Badishep, i 
Badisopu^ 552 ; Bad janwar, 752 ; 
Badnikai, 1026; Badra-kema^ 535; ' 
Bddahah. sdlab, 963 : Badyan, 552 ; | 
Bae-danac angur^ 1114: Bael, 26-8, ' 
821 ; Bajta (Cloth), 1008. j 

Bdgd, 9 ; Bagar (Cotton), 580 ; Bag- \ 
hcrenda, 699 ; Baggar^ 694 ; Baghah I 
(Pigeon), 136 ; Baghaira (Ortolan), . 
134 ; Baghi, 45 ; Bagla (Heron), 139 ; 
Bdhavdi 287 ; Bakena, 310. 

Bahia Piassava, 286. 

Bahira^ 910 ; Bahtahna, 903 ; Bai, 
537 ; Baigan^ 1026 ; Bail (Ox), 
732 : Bairaite, hairati (Cotton), 1 

594-5; Baish, 115; Baitaka -kharu^ \ 
baitalu, 441. i 

Bajail, bajal^ 104 : Bajar-hattuler^ ' 
428 ; Bajera, 1032 ; Bajr. 487 ; j 
Bdjra, hdjri, 15, 197, 281, 479. 505, i 
509. 598, 601. 630. 843, 869-72, i 
879, 917, 983, 985, 1031, 1035, 1041, ' 
1107; Bajurhet, 42^ \ Ba/aam, 576; , 
Bakditiy 780 ; Bakam {bokom)^ 194, | 
890, 1053. i 

Bakam Wood (Caesalpinia), 194. 1 

Bakan (Rhizophora), 913 ; Bakar^ ha- ' 
buU 2 ; Bakaa, 25 ; Bakhar (ferment), j 
759, 1047 ; Bdkla, 1 107 : Bdkli (Ano- , 
geissus), 70; Bdkli (Lagerstroeinia), • 
701, 1005; Bakshi, 1087, 1092 : Ba/d, ' 
991 ; Bala-charea, 792 ; Balachong, ] 
544 ; Balait 499 ; Bala menaauy '■ 
890 ; Balank, 325. 

Balanites Roxburghii, 546. 

Baldsdn, 400 ; Balhij^ 2 ; Bale \ 
(Ebony), 498 ; Bale (Banana), 787 ; ! 
Bale-kd-ghdns^ 1106; Balimba^ see 
Bilimbi ; Balkua, haiku (Bamboo), 
100, 105. i 

Balsam (Balm of Mecca), 400 ; . . . Aden, 
113. 

Bals.^modendbon, 400. 

Bdlu-char, 792 ; Baluntshepy 879 : 

Bdl-vach, hdl-vekhand, 24. 

Bamboos (Bambusa), 49. 98-112, : 

114^5, 188, 715, 868;... Golden, 101 ; 

. . . Jilliy 99 ; - . . Kyelloy kyelotcGy 101 ; ■ 
. . . Spiny, 99 ; - . . Monastery, 104. 
Ban (Jujube), 1144; ... (Oak), 911 ; 
... ben, bun (Coffee). 364; Bana, ■ 
bans, 99 ; Ban-alu, 494 ; Banana 
(Plantain), 787 ; Banar, 287-8 ; 
Banasa-mitha, 110; Banawati salab, , 
963 : Ban-hal-nag, 23 ; Banbwe, , 
209 : Banchak, 284 ; Ban-chowr 
(Yak), 733; Bandar-karam, 400 ; 
Bandhari-bet, 202 ; Ban dkenras. 


620 : Banela, 1007 : Bang, see 
Bhang : Ban-gab, 499 ; Bangai,. 

578 ; Bungra, 161, 250 ; Ban hardi„ 
782: Baki (Cotton), 580-1, 594; 
Banid, 629; Banj, 911; Ban- 
kakri. 904 ; Bayikas, 694 ; Ban- 
kati, 115: Bankok, 284: Bankua 
(Bee), 128 ; Ban-kush, 694 ; Ban- 
mudga kherl, 879 : Banni, 9 ; Ban 
pdlu, 428 ; Ban-pat, 408 ; Banpatol, 
1081 ; Banraj, 121 ; Ban-ritha, 14; 
Bans (Bamboo). 102 ; Bansa-rO'^ 
chana, 110; Bansi, 1086; Bdnsini 
(Bamboo). 101; Bdy^s kaban, 102; 
Bans-kapiir, 110; Banskeora, 31; 
Bans khurd, 102 ; Bans-lochan, 
110; Bdnsmattl. hansphal (Rice), 
831 ; Bantha. 498; Banti, 843,- 
Banting, 644. 733. 

Ban-titur. 135 : Banwa, bhanwa (Acon- 
ite), 22 ; Banwa (Snake-bird), 141. 
Banyan Tree. 536-7. 

Banyaris, 296 ; Bao, 830 ; Baonliy. 
14: Bup (Pheasant), 142; Bappayi, 
269 : Bar, 537 : Bara-hagla, 140 ; 
Bara batta, 837 ; Bara-bet, 202 ; 
Bara kanvar, 31 ; Bara-kulinjany 
60 ; Bara-mattar, 903 : Barana,. 
429 ; Baras. 245 ; Barasingha, 644 ; 
Bara-singoU, 311 ; Bardt, 504; Ba- 
raukha, 936; Barhati, 1107. 
Barberry, 130. 1091. 

Barburama, 3. 

Barbus {Mahasir), 542. 545, 547. 
Barchar, 911 ; Barelli (Banyan), 537 ; 
Bares katu. 532 ; Bargat, 537 ; Bar- 
gel, 135: Bari. 881; Baridla, 101; 
Baridra. bertld, 991 ; Bari-gumchir. 
25 ; Bari-ilachi, 65. 

Barilius bola (Trout), 542. 

Barilba. 50, 56, 112-4. . 

Baringa, 1051 ; Barirdhan, 823; Bari~ 
shopha. 552. 

Barites, Barytes, Baryta, 57. 

Barium and its Salts, 57. 

Bar/, 1144. , 

Barley, 251. 640—4, 726, 759, 834, 8. , 
917, 1043, 1134. 

Barli-arisi. 640 ; Barmal, 429 ; Barra 
muga (race of tasar), 1007. 
Barrisgtonia, 546. 

Bar-rum, 1051: Baradti, 140; Bart- 
906 ; Bartaku, 1026 : Bdrtur^h 
783; Barii. 1031; Barua, 486; 
Bdrital. barwal, 749 ; Barun, 429. 


Baryta, see Barium. 

3arzed, 535 ; Basa-dahi. 475. 

Basic Slag, 694, 772. 

Sdsini, 101. 

Basket-work, 202. 

3dsmaU (Rice), 833-4 ; Basmatt 
(Water Chestnut), 1080 ; Basri. 
538 ; Bass. Patent (Bamboo), lOo : 
Bassa (Fish), 541-2, 547 ; Bassarw 
538. 
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Ba3Sia, 116-20, .■)2l, t*2T. 

S12, 1005, 1046. 1074. 

Bas'^ora Gums. 78, 05. 

Bastaj, 174 ; Basunti, 25 . 

o3S ; Bat, 54; Batata, lo28: Ba~ 
tavi~nebu, 324 ; Bathar, 53'' ; Batha- 
bijir, 465; Bathifr, 317- Bathn, 
63, 257 : Bathn-»aij. 203 : BatH-r 
uidi, battikh, 317. 

Batiste d’ananas. »»0. 

Bat-meka (Bustard). 14u: Battari, 
1032: Sta k-v). In»i3. 

Bauhinia. 120-2. 1005. 

Baunra, 686 : Baum, 914. 

Bauxite. 61-2. 428. 

Bdvto, 518 : Bau'n, lo4 : Baoa abaii, 
562; Bazahr, 131 ; Baz-ani-r, 015; 
Bazarbatu, 420. 

B<lelliuru. Bdellium i Indian'. 174. 4oo, 
Beads, 122; Bead Tree (5[elia). 78o ; 

. . . (Utrasum). 511. 

Bean, Asparagus, 1 107: . . .Bruad. I lo7 ; 

. . . Carob. 1144 : . . . Cluster. 440. 741 ; 

. . . Duflfin, 880 .... French ( Indian ). 
248; ... Garden. 872. 1107 ; ., 

Kidney, 870 ; . . . Lima. 880 , . . . Pata- 
gonian, 248 : . . . Soy, 564 : . . . Sword. 
248 ; , . . Windsor. 1 1 07. 

Bears, 632. 

Bed, 115; Beda, 778: Btdat>a, 130: 

Beddnjir, 915. 

Bee-eaters, 132. 142. 

Beef, 754. 

Beefsteak Bird, 134 
Beer, 396, 643, 757-62. ''26. '< 40 . In43. 
1046-7. 

Beetle, Rhinocero-. 354 : . . Blister. 

010. 

Beetroot, 928: Beet-sugar. 057-61. 
Begami, 833 ; Began, 78s : B':hpnra. 
325; Begti (Fi.-'h). 540-1. 547; 

Behari (Limes), 326. B‘hor. 00: 
Beidelfiar. 2o5 : Beif tnah. 504 ; 
Bekh-kurphuM. 702. Beh^hn, I*d . 
Bel. Bael, 26-^. 420. i I lo . B'tainbu. 
97: Belati~Khfin'lf'<h. 577. B-tji'f. 
27 ; Belledi, 1 140. 

Belladonna. 95. 

BeUi'pata, 629. 

Bell-nietal. 401. 

Belloli, .58 : Bem heimi, 906 : Bend 
I Vitiveria), 1106 ; Bena (Musk Deer). 
78.5; Bendde. 52.5: B*nda. 28; 
Bendekai. 631 ; Benenef. 00 : Bejtga, 
908 ; Beng bhana. 240 ; Brnao- 
nan, 496. 

Benincasa. 438, 440. 

Ben Oil. 784. SI 2. 

Bent (Willow). 115 . ■ . . 0 ane . 2oI-2. 
Benzene, s76. 

Benzoin, Benz"!*- A* id. lo.'i2 
Beor, 757. 

Ber, hger (Zizyi'I.u^ . loo3-". 1143. 

Bf rh' r>ne, 4* >5. 

Berberi'J, 4»'»5. 5 46. 


Bergam«*t. 327. 

Berhna, 466. '* 

Bormtida Kra-Js, 46)3, 

Bern, loo. 

Beryl. .556. 

Be^. 115. B^t. H,.,. Ih nt. 

BE'r\. ".ee ik-j«t*riM)t. 

Bttel-nwt. 83 01, SOT. 

Betle {pan-), SOI 

Betta, SO, Betfa kahbu. 037; Biftd- 
shnk, 20.3: B'tmi. fntwa, 10(J; B>tga. 
161. 

BeviTagc-5. IntnxK ating, see SriRlTs. 
Berina, htiu, "80 1 : Bhahnr |D(h,«*- 
murn). 6!i4-5 : s6)5. h6»S ; Bhabar 

(CirardmiH j. 16)1 : B}t<id(Ur, Illo. 
Bhadi (SmU), 51 ; Bhadni (<'ott..tn, 
607 : ... (Ibc»*). 828, 832. Bhadra- 
kashtha, 2(0 : Bhaga-jnnhu. 123; 
Bhana-'innn, 430 : Bhaih. 6 O 4 ; Bham.-* 
(BiiOalo), 732. . . (Willow), 115; 
Bhaird. 1072; Bhaji, I 08 I : Bhd!d. 
511; Bhalnkn. 100; Bhamhuri, 15; 
Bhfim<i*ra. 250; Bharnmnr, 123: 
Bhang {hhangd), 10. 24(*-52. 258 -'.t. 
284. 409. 488. I 04 O ; Bhangakata. 250 ; 
Bhnng-faia. 487 : Bhang-mas.'^nla. 65, 
43h . Bhanta, 1026 ; Bharadvdi',, 
570 ; Bharal. bharal. 644, 746; 

Bharat. 402 ; Bharut, 746 : Bhat. 
hhatnaa. 564 : Bhnt~-^ola, 21* ; Bhat- 
ta. 824 . Bharan-hakrn, 004 : Bhava- 
praka^a. l082 ; Bhaera. 123; Bhe~ 
bham, 00; Bhrld. 081 : Bhrn. 250; 
Bhera, hhira. 204 ; Bherawa, 28.5 . 
Bherenda. 015; Bhesh, 115: Bh}l- 
nK'd, 081 ; Bhimrai, 133 : Bhun- 
muit. 245; Bhijn-nni, 244. 313; 
Bhind!, 634 ; Bhinka'a, 128 ; Bhira, 
052; Bh/rand, bkirandel, 553; Bhir,i. 
102 

Bhn'iUa, 5h1 ; Bhajn, 258 : Bhr-kn'. 
1 1 16 ; Bhol. 755 ; Bhamrati, Bhorn 
rrtt (f..'tdli B.trk). 55.5, 1053: 

Bhonda. 1031 : Bharti, 013: Bh>n, 
70. Bhattgn baddm. OO6 : Bhoza 
amah, ssii . lihmnppi. 879 ; Bhuhi, 
lio9; Bhiibt, 694; Bhudra, 775: 
Bhuiaeali. 987 : Bhui-chana. 74 ; 
Bhufkdndd. : Bhui-kohaln, il86 ; 

Bhuili. 278 ; Bhni-mung. 74 . Bhniri- 
an-raldh. 887 . Bhui-Mingh. 74 : 
Bhf(i-taru-a<^, 28H , Bhdjftfittra. 131. 
86)1 . Bhanua, 441 ; Bhnngnru, 98l . 
Bhara, 9.52 , Bhurhnrot, 54 . Bhart. 
937 : Bhunajatra. 131 ; Bhasa 
(Pea). 507. Bhusa (Cattle Fmo,]). 
643, 726) . Bhadnua. 451. 461. 462 ; 
Bhntrd, I 15 8h4 . Bhutrina. 451 ; 

Bhatta. bh}/fa (.NIat/**/. 1 132 3; Bhutt- 
}a(i, 792: Bhum. 2''5 ; Bha^h 134. 
Biah. 1107: B>dr, 88s ; Bdda. Ons . 
Bihu, 0'' 1 ; B-rhua ,('brardm:.t,. 
1>.| Bi’haa (Fr’'1'a,. 163: /O-:. 

4'’>4 , /*' bl'-apo-i, 1 lo ; Hldhod>, i'W"! ; 
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Bidi (Bauliinia leaves), 122 ; Birlri 
ware, 707 : Bier, 757 1 Bi)a. 308 ; 
Btjasal. 908 : Bijaura, bajawri, 32.5; 
Biioro, 324; Bijri, 720; Bijuli, 100; 
Bikh, 20-2. 

Bikhaconitine, 20-1. 

Bikhma, bikma, bishma, 20 : Bi- 
kkonda, 1031, 1040 ; Btl, see bel ; 
Bila, 429; Bilai, 1110; Btldi kand, 
686 ; Bildsi, 429 ; Bilati dlu, 1028 ; 
Bildti-baddm. 905; Bilaur. 561; 
Bildi, 686; Bilgu, 294; Bill, 912; 
Bill baragu, 843 ; Bili manavare, 
508 ; Bilimbi, balimba, 97 ; BiUa, 
bella, hillu, bilgu (Satin-wood), 294, 
1005; Billan, 26; Billigdru, 172; 
Billu-gaddi, ^ZO ■, BjW, 910 ; Bilia, 
26; Bimbal, 465; Bin, 115; Bina. 
bant, 98 ; Bindaal, 755 ; Bindi, 
915 ; Bine, 428. 

Biotite, 781. 

Bira-dena, 83 ; Bira {vira) viti. 83 ; Bir 
biar, 732. 

Birch, Indian Paper, 131. 

Birds, Agricultural, 1 32 ; Page, 133 ; , . . 
Edible, 134 ; Edible Xests, 138 ; 

. . . Industrial, 138. 

Bird Skins, see Feathers. 

Bireja, 535 ; Biridi, 485 ; Binni, 825 : 
Birlimhad, 285 ; Bir mung. 879 ; 
Birralh, 543 ; Bir sang, 496 ; Bi.sa. 
115. 

Bisohofia, 383. 

Bish, see Bikli ; Bi,shma, see Biknia. 
Bishop’s Weed, 285. 

Bislambhi, 440. 

Bison, Indian, 644, 733. 

Bistendu, 499 ; Biaivul, 16 : Bithua, 
Bill, 484; Bit-paUxng, 928. 

Bittern, 142. 

Bituai. 429 ; Biiil, 624. 

Bixa Okellafta, 49, 142-3, 477. 

Biyam, 824. 

Blackberries, 1109 ; Black Buck, 644 ; 
Black Lead, 624 ; Black Oil, 192 ; 
Black Salt, 56 ; Blackwood, 484. 
Bleak, 547. 

Blight, Blister, 229 ; ... Grey, 229 ; 

. . . Mosquito, 228 ; . . Scale. 354 ; 

. . . Thread, 229, 385 ; Blights 

(Coffee), 384 ; . . . (Sugar), 941. 
Blinding Tree. 531. 

Bloodstones, 561, 716. 

Blue Stone, 403. 

Blumea, 245, 377. 

Bo, 538. 

Boar, Wild, 752. 

Bobhi, 204; Boberlii, 1107; Bo-bo, 
395 ; Boholawa, 528 ; Boda jam, 
526 ; Bodal, 141 ; Bodki, 278. 
Bcehmeeia xivea. 143- .59. 2.50. 294. 
436. 863. 924 ; Bllhmeeia Substi- 
tutes, 160-8. 

Boggu, 333 ; Bogha kitpaa, ,59.5 ; 
Boholawa, 528 ; Boiekand, 885 ; 


I Bojah, hojali, 521: Bokom, 194; 
. Boktaung, 986; Bola, 629; Bolanal 
: bans, 103. 

I Boll-worms, 610. 

I Botnbaksing, 906 : Bombalinas, 324-5. 

I Bombax malabaeicum, 95, 232, 523 
j 570-1, 812, 991, 1005. 

I Bombay Ducks. 541-2. 546-7. 
Bombyx, 992-1012, 1018-26. 

Bon, 365 ; Bonbunda (Silk), 1009 ; 

' Bonddra, 701. 

I Bone-liquor, 48. 

I Bon-kotkora, 164 : Bon-niethi, 991 ; 

1 Bon riha, 162, 164 ; Bor (Banyan), 

' 537 ; Bor (Chinese Date), 1143 ; 

Bor (India-rubber Fig), 651 ; Bora 
\ Bamboo Xet), 312 : Bora (Elephant 
I Grass), 777 ; Boran dman, 828. 
Bor.assus, 49. 115, 169-71 188, 293, 
361, 428, 760, 861, 928, 1046. 

Borax. 56. 448. 

' Borhoti, 508 : Bor-bur, 538. 

Bordeaux Mixture, 229, 403. 

Bordi, 1143. 

Borecole. 182. 

Borer (Insect). 386, 941. 1035. 

Bori, 437 : Borkapah, 578 ; Borla, 121 ; 

Boro (Bjce), 828-30 ; Borobans, 100. 
Boron, 832 ; Boropolo, barapalu, 995, 
998. 

Bo.s (Oxen). 644. 732-3. 

Bosa, 257 : Boasonio (Rinderpest). 742. 
Bostbichvs Beetle, 100-1. 

Boswellia, 894. 

' Botang, 504. 
j Bottle-goiu-d. 440. 

! Bonn, bun, ban (Coffee), 364 ; Boura, 

'' 168. 

Boxwood and Substitutes, 190, 1063. 

. Boz, borz, 743 ; Boza, 257, 760 ; B6z- 
ghanj, 902 ; Brab-tree, 169, 760, 928. 
BRACBYTRt-PES (Cricket), 804. 

Brahani, 1031 ; Brdhmamanduki, 646 ; 
Brahmi, 646. 

Brahmin Xut (Cocoanut), 352. 

Braiding, 114-7. 141. 

Brain-fever Bird. 133. 

Brandy, 956, 1043 ; . . . Cherry, 907. 
Brank, 532. 

Brarua, barua, 429. 

Brass, see Copper. 

Beassica, 148, 174-86, 812. 

Braunite (Manganese), 762. 

I Brazilian-wood, 194. 

! Bread-fruit, 94. 

Bres, .532 ; Brewari, 800. 

Brewing, Indian, 7 57-60 ; English, 
760-2. 

Bricks (Clays. Pottery), 327-9. 
Brihat-chakramed, 987 ; Brindao. 553 ; 

Brindoijus, 553 ; Brindola, 553. 
Bnndonia Tallow Tree, 553. 

Bnnjal, 79, 446, 494, 497, 891, 1026-8, 
1141. 

Briquettes, 347. 
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188, 732. 

BrocDoIi, 182. 

Bromo, 9t>. 

Bron(j-dong, 733. 

Broom, Spanish, 431. 

Broomstick-grass, 187. 

Broussonetia. 8ti2-4. 8(i8. 

Brucine (Strychnos), 1U32. 

Brul, 201 ; Bumimjur, 1112. 

Buck. Black. (144. 

Buckwheat, 532. 

Bud(i~(hiryni, 2(19 ; Btoigtat, 91 I ; 

Bwlide-ruppu, 48. 

Butfahies, (144, 732. 

Butfalo Horn, (14.3. 

Baghy, buggoy, 10U3, 10(H>, Bttgn, 
883; Bugs {In^iect.-'), 229, 38(1, (>h(. 
1033. 

Bngulawaru 328 : Buhdnu 884 ; Bn- 
hulairan, 328: Bia, 114. Bnih- 
ou'hi, 887 ; B(fk\ 911 . Bula. 23(1. 
Bulat, 882. 

Bullmls (Birds), 132 3. 142. 

Bull (Oxen), (144, 732, 737-40 
Bull. Blue, (144. 

Bullock's Heart (truit), 71. 

Bnlpum. 1049. 

Bulrush. 809 ; . . . Cat's Tail, 777. 
Bulrush Millet, see Ba)ra. 

Bumalo, 342. 

Burninelo Fish, 541-2, 340-7. 

Bun, hen, hay\, see Cntfee. 

Bunhur-hutti, 880; Bunch, 343: Huu- 
cha, buncho, bunco, 304 ; Bundi, 
707 ; Bunga lavatxg, 327 , Bungdnun, 
505 ; Bungoyna (Turtle), luS(J. 
Bunium Bulhocaatanum , 283. 

Burnt, buna, see Coffee. 

BrPLEURUM, 283. 

Buprestis (Beetle), 080. 

Bur (CjTnbupogon), 402 : Bur, her, bor, 
1143; Burada, 580: Burakeru, 
531: Burdwa, 403; Buri (Crape). 
1112: Buri (Mildew), 1117, Burj. 
131 ; Burla, K.s. 

Burmite (Amber). (>4. 

Burriaki Fihri*, 991 ; Burri'^fu p. 887 . 
Buruga, 521 ; Burn maf, 102 : Burn 
raker, 449. 

Bustards, 132. 134, 140. 

But, buta, 295 ; But, 537 : Butann. 
298. 

Bt'TEA and Ouni, 28, 49, 53. 189-90, 
1933-4, 1057. 

Butt, see Bhang -. . . (Stercuha), 1051. 
Butter. 475-8, 812-41 .... (’acao. 1070; 

. , . Illipi. 120: . . . K-okurn, 353; . . 
-milk. 47<->, 881 ; ... Tree. Indian. 
110 ; ... Vegetable. 359. 

Buz, boz, (Ibex). 743. 

Buza, huzah. buzth (Beer). 5l9-2f(. 757 : 
Biizqai, 901 : Budrhin, 121 : Byant* 
(Blue Pme), 888 . Bycr. see B^r. 
Bysabbl. 4(tO. 

Byn (Mangrove), 913. 

I 


C 

Cabbage. pruptT, . . . China. . Cow. . . . 
LtNif-beet. . Savoy, . . . 8iam, ISi', 
1141. 

C’ai*ao (cocoa), (’acao Butter. 3(>0, 

lo70. 

Cacho (Catechu). lO ; ('adfan. sco 
Cajanu.^'. 

C.ESVI.IMMA, 49, 190-0. 290. 8!»0. 970, 
I ((.33. 

Calcier. .304. 

CafTeiru'. 'I’Ik'iuc. 237. 3!>0. 

('iigi'a, 749 , (\ikun, 304. 

Cairngorm, 501. 

(\i}ro, 3.34. 

Cv.iAM s, 113. 19(V-200. 383. .3(19, 320. 
.398, lUH. (i03. (‘>73. 770, 809, 871. 
9(»0. 1033. 1037. 

( 'alalia-sh. 700. 

Calariibac. 72. 

( '<ilanib{is. 73. 

(.Ialami's, 91. 114 3. 2(31-4, 773. 804. 
t’/thi>nus {ir*nn(itu'ufi. 24. 

(’alciurn, 38. 709. 

Caiisaya Bark. 301 

C.ii.oTHoiu-*.. 49. 33, 144. 108, 20.>-8, 
273. 430, 543. 027. 721, 771. 924. 
f’alue. 144. 

(.AMELLIA. 20i»-44, 812. 

(%imphirt‘, 7o0. 

Camphor, Barns. . . . Japan. . . . Xagai, 
10, 243. 812 
Camphora. 244-7. 310. 

Camphor-Wood, 310. 

Camphre. 244 

Canaih, 249: ('anamo, 24!): Caunngal 
300. S21 : Canapa piccola, 254 ; 
Canapt, 24!(. 

C(inaries, 133. 

^’anramum, 1054. 

Candle-nut. 47. 

Candles. 812-4, 81!). 

Candy, Sugar-, 

Canes. 98. 114 .3. 2ol, 2o2-4. 775. 

< anfora. 244. 

('anqkfk. 52S : f 'unhnmo, 249. 
Cannvbis. 249-0.3, 430, 812, 924, 1047. 
Canna Uu'kr, 1055. 

(’anthit M, 384. 

Caoua, 305. 

Caoutchouc, 047-00 ; . . , Indian, 051. 
Caoiitchoucin, 048. 

Caper, Edible, 204. 

('apo-molago, 205. 

Capra, 131. 044, 743. 

CAFSicr'M. 2(34-9, 489, 1027. 

Cafutular Corchnnia, 408. 431. 
Camm6o/a. 97 : Caramunny-pyrp, I 107. 
Carata, 31. 

Caraway, E31ack, 283: ... European, 
284. 442, 82' t. 
f'arba-^ii, cnrh<v*Ho. 570 -1. 

Carborundum, 428. 

( 'arbuic h’, 7l(). 

Cardaiii' 'It. 311 : ... ('cvlon. 312; . . 

I5i 
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Greater, 65 ; ... Malabar or Lesser, 
65, 511; ... My.sore, “12 ; ... Nepal 
or Bengal, 65, 512. 

Cardamornitm, 264-5. 

Cardole Oil, 66. 

Cardan. 31. 

Caret. Indian, 1079. 

CABEY.i. 1005. 

Cari, 520. 

Caeissa, 1005. 

Carive, axi (Capsicum), 265. 

Carnelian, 561, 716. 

Carota, Carotin, see Carrot. 

Carp (Fish), 542, 545. 

Carpasos, carhasus (Cotton), 570. 

Carpets, 271-6, 1131. 

Carrot, carotte, 489-91. 

Carthamine, 276. 

Caethamtts, 58, 276-83, 293, 430, 447, 
483, 665, 812. 

Carty (Rice), 831. 

Caetjm Caevi, carve, car%eno, carvol, 
carvone, 284, 442. 

Caryophyllon, Caryophyllus, 526-7. 

Cabyota, 115, 170, 187-8, 285-7, 

361, 929, 1046-7. 

Cdsd, kdsd, 929. 

Cashew-Nut, 65—6, 1046. 

Cassareep (JIanihot), Cassava, 444, 
766. 

C.ASSIA, 6. 30, 49, 287-90, 390. 

Cassia, Foetid, 288 ; . . . Lignea, 310-1 ; 

. . . Tanner's, 6, 280. 638. 

C'assie Flower. Pomade and Perfume, 
14, 821. 

Cassiterite (Tin), 1077. 

Castilloa (Rubber), 649-51, 657. 

Castor-cake, 922, 948 : Castor-oil- 

Melon, 269 ; Castor-Oil Plant, 265, 
360, 446, 479. 675. 771. 812, 815, 
818, 835, 915-23, 1012, 1036. 

Catalase, 806. 

Catechin, 12. 

Catechu (Acacia Catechu), 8-14 

Caterpillars, 229, 610, 804. 

C-ATHA, 365. 

Cat’s-eye, 562. 

Catteld (Indigo), 665. 

Cauliflower, 182. 

Carol sorrah, 543 ; Cave, cave (Coffee), 
212, 364. 

Cayenne. 264. 

Cay-qai, 144 ; Cayolagne (lac), 1054. 

Ceara (Rubber), 649-50, 657. 

Ceci, 295. 

Cedar, Bastard (Melia), 780 ; . . . Bastard 
(Soymida), 1043 : . . . Himalayan, 291 ; 

. . . Moulmein, 290 ; ... Red, 525 ; 

. . . White, 294. 

Cedeela, 232, 383. 

Cedecs Lib.a>-i, \ar. Deodaba, 49, 
290-1, 486, 888. 

Celastecs, 190, 1005. 

Celery, 72. 

Celestite, 58. 


i Celosia, 63. 

! Cement. Portland, etc., 713-4. 

, Century Plant. 31. 
j Cephalajsthtjs, 30. 
i Cephat-eceos, see Diseases. 229. 

I Cephalostachyum, 101, 105. 

Ceramic Wares. 331. 

Ceeevisi-e (Yeast), 1047. 

Ceeteeia. see Tachardia. 

Ceeyle (Kingfisher), 139. 

I Ceylon Nut. see Cocoanut. 

Chd, chaa, chai. see Camellia. 

Chub, chaba, 890 ; Chachi, aanchi-bet, 
202 ; Chadars, 275, 618, 623, 1122, 
112.5-6 ; Ghaga, 975 : Chdhcha, 1037 ; 
Chaikath. 890: Chaiti. 675: Chaitra, 
197; Chakemdia, 484: Chakkara, 
362, 931 ; Chakor. 135 ; Chakotra. 324; 
Chakramarda, 288 : Chdksu, 287 ; 
Chakundd. 288 : Ckakwa, 71 : 
Chalanga-dd. 907 ; Chalavamiriydlu, 
890. 

ChalcedonA', 561, 716. 

Chalk, 709.' 

Challane. 499 ; Cham, 94. 

Chamserops. 286. 

Chdmal, 121 : Ckamalu. 843 : Cham- 
beli, 821 ; Chamboi. 486 : Chamtari. 
907 ; Chamlani. 1053. 

Chamois. 644. 

Champa (Plantain). 787 : . . . (Michelia), 

821 ; . . . (Silk). 1011 : Charnra-khari, 
57 : Ghana (Gram) (see also Chetut 
below). 295 : Ghana (Soap-nut), 979 ; 
Chana-kdmla. 296 ; Chanam, 430 : 
Chanching. 708 ; Chand (Shawls). 

1 127 : Chandal, chandan or chandana 
(Sandal-wood), 976 ; . . . (Red Sanders 
Wood). 909 ; ... (Indian Paroquet), 
133, 141 : Chandan-betu 293. 

Chanderouze. 1132. 

Chandra, 9 ; Chandu, 857 : Chang, 
758. 1046 : Changala, 980. 

Chdngrd, 745—6, 749 : Chantari dkauk, 
140: Chanidt, 914: Chank (Goat). 
743 ; . . . (Shell), 558, 989 : Channangi. 

' 708; Chanu (Carum Roxbmghi- 

i anum), 285; Chanu (Celery), 72. 

' ChanvTe. 249. 

Chapangam, 194 ; Chapatti, chapati, 

1 1 1, 643, 705, 804. 1088 : Chaplash, 

^ 94 ; Chapot sirxa, 484 : Chappal, 

822 : Chapra-ldkh, 1053 ; Chdpta 
ganja. 261 ; Chdpu, chydpu (Goat). 
746, 749; Ckara (Eruca). 180: ... 
(Bassia). 116; Charaa, 249, 259-60; 
Charayatah, 1053 : Char-baghan. 
1127: Charbi. 702: Chari, 1031, 

1038-9: CAariM. 518; CAnr-l:<i-5'0««- 
188: Charkeint. 910: Charki. 9W : 
Charpai. 776; CA<ira.s (Florican). 134. 
140 : Chasam. 1022-3 ; Chastang 
raiun. 1 107 ; Chatiiim. 60. 

Chats (Birds), 132. 

Chatwan, 60, 627 : Ckaube, 364: Chaulm. 
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. Chaulmsdq, ()2 ; Chdubnuyia Oil, 
204. 1007 ; Chaumo, 1107 ; ('hauri 
(Mangrove), 2t)3 ; Chaun, 141 : 
ChdvaK 1^24; Chnval kurnri (llml). 
142. 

Chavannesia (Urcola), 050. 

Chavara, 443; ('hai'i. SOO : Charlie 
1107. 

Chay-root, 821. 

('heeso, 483-4; ... (Ouna, 007; 

Cheesciiiakor, 1120. 

Chehur, 121; ('hilk {Lac), 10.">r> ; 

C'/it’iA: (Job's Tears), 3U3 : Chfin. 7H0. 
(’hklone, 1079. 

(’helu ar/O’a, 63: ('h<bi'a, (^29: Chfm- 
bulichan^ 525 ; Chrmvhnn, 201 : 
Chrna ((.'otninon Millet), S43-5; 
... (Italian Millet), 0S8-9 ; Chenar- 
hol, 400 ; Cfifria)}(ji, 701; ('hetyiulft, 
9S0 : Chendul, 133 ; Chfnna, chunna 
(Gram). 295; Chmnuka^ chanaka^ 
295 ; Cherto, 844 
('HKNOPODirM, 293. 1110. 

(’hfnuno, IS'^iChfppuray \'20i Ch* rkushy 

905. ^ 

GUeiry, Bird, 906 ; . . . Sour or Dwarf. 
906 ; . . .Wild Himalayan, 907 ; Gherry ■ 
Gum, 906. 

('hfniku, 930: Chtrn pinnay. 204; 
Chcshamaddr, 5t>2. 

Chestnut, Chinese Water, 46.5 ; ... 

Water, 1080. 

Chevariy 99: Chcnh\ 116; Chrptoa. 
197; ChhaU, 1132: Chhana. 469, 
483; Chhari, 115, 884: Chhcnn 
(Cream). 470. 475 : Chkhni, sS2 : ' 
Chho'u 945 ; Chhota kimbu, 785 ; ' 

('hidi. 2\\ ; Chibbur. CkibudUy ■ 

437 : Chii'himja. lOSl : Ckirhooty ■ 
466; Chichra, l89 : Chick, 

Chick Pea, 295 ; Chioklmc-Vetch. ■ 
703. 

Chich, 79; Chid, 4(56; C/u'A-cr. h45 : ; 
ChlkiUi, 327 : Chikua, 72o. ffv'knb ■ 
89. 327 ; ChiJ:riiA.>ii. 294 ; fh/kri. 
190 ; ('hd, 113 ; Chila, 8Sh ; 

807 ; Chilaj^i, 80O ; Chihjorza, 8V8 ; 
Chilla, 531. 

Chillies, 264. 1027, 1110, 1141. 

ChiUnka, 141 ; Chimar, 2S7 ; Chimi. 
508; Chivindnu, 906 ; Chinwhu, 
1051 ; Chiynpdka. 904 : Chin (Black 
Buckwheat), 532; ... ((Jommon 

Millet), 843 : Chin, chan (Sutjar* 
<ane), 935 ; Chinn. 988. 

China-grass. 144, 294. 

China pnlu. 997 : Chinarindt, 3o2 : 
Chinatti. ^44 , Chinch. 1066; Chine 
dhi, 687. 

C'hinese-nut, 74 : . . . 5Vi*od-f)ii, 46. .50.3. 
Chinn. 910; Chinniarju, 1068; (’hint. 
952, 956 ; (diinCbadam, 74 : (’hini- 
chnm}>a. 787 ; Chini-gora. 326 , 
('hini-nior, 140; Chinni, 784 ; ('huud, 
287 ; Chinta. 1066. 


C’hiuna'^I'I*'. 229. 

('hi/nini blo>i . 4.51 : ('hn ( IMaM.-^aul ). 
135; .. (Pine). 889. ('hirauli. 

ISS ; Chif (In/ll. 281 : ('hiritn. 

1 6.53 . ('hir'i. SSS : Chiriman. 70; 
f'furinnipti, 71 . ('htri vantja, 1026; 
('hir-kft-ffond. NS9 ; ('htnnilli, 29; 
i'hirnt, .SS.5 ; ('hiriinji, IKS . ('hirwjn 
4.5; Ch{>r(t[, 821 ; (diirwi, chiPi 

bdnsn. S'2'1 . ( 'hflf'/(i i/nr, HHiy : ('hitri:. 
I3<». 

( lntta‘_n»r»Lr WtMul. 291. 

Ckttlfih. lUS2 ; (’hiUu, 174; ('huinr. 

1 1*5 ; Chntrn-k( -pina. 1 Hi. 

(’huuutx, 228. 

Chl<»uo\\ T,<» s. ISS, 19(». 1005, 

<'han, 952: CftiKini. 3{i.5 ; < 'h<>b-i-ko(. 

9s‘» . (dtoCft. 896. Chnrhftra. 285. 
Cliiu-- <laf c. 1076; ...('hufuM, 46)5. 
Chniji4. 1125; Cftoklu. 914, ('hold 
^Ik'iigal Gram), 295; ... ('howli, 

871; (.'h'jlam (Maize). 1132; ... 
(Indian Millet). .58. 464. 60.3, 1031-43. 
Chonemoiu’U\ {Rubber), 6.51. 

(7(oru. 911 : ('horpalta, 162: Cfv)ta 
(Cloth). 411 : ChoUi iiri/ili, 486. 

. . . charat, 140 ; , . .-kikar, 14 : 

i’hotan diiXfia (Rice). 824. 828: 

('htAa-t>an-ki-)ar. (>0 ; ('hotapat (Silk- 
worm). it95. 997 ; ChoUi ttinkoli, 

31 1 ; ('hoti, fjoni. 40(i : ('hoti-alj 783 ; 
('hott'kuOjan. (>6; Choti-lani, 114. 
Chotnpaht. 997 9: Chotra, 13(J; 
Cho'tlaif, 63. ('hour-'f/iu, 733 : Chowar. 
443. <'h‘nili. lli>7: Chowri. 733. 
Chopanda, 952. 

CrntYsANTLlJiMl'M CoRON' AIllUM. 14S, 
294. 

CHItYMIPOnOS ( iUYLI.Us, 1S8. 
Chrysi>f)ras»s fitil. 

Chua. t‘»3 ; tVPuun, 211 ; ('hiinri, 9(»,5. 
('hiifa» ( hocnlitf'. 46)5. 

('hdhdra. 882 ; Chukfi (Vinegar), 1108 : 
Chnkku (Giiiu;er>, 1139: Chnhi, 63: 
('li'ikoi ( I’urtridge). 133; Chukri, 
912 , f 'hittfi, 531 ; < 'hul-ckuian, 982. 
(’hu-ma (Hlu'a), 144. ... (Irulian 

Hemp), 249 ; ChumatC/xiti, 467 , 
Chun, chund. chumih, 709- l() . 
Chun (Spurgev-'ort), 531 ; Chnna 
(Muscar<hne). 1001; ('huiuik, 709. 
Chund-ktU\ 10(>1 ; ('humirn, 293. 
,543. 7Ht. 713-4. 10.50; Chundw- 

bn, 709: ('hnnfpis. 102: ('humi- 
k’jfk-duw. 1121 . f'huni, 200: (^kti- 
md-qdnd, 189 . ChuHnn, chenna, 
rhahus. chiinn. i hanm, 29.5 ; Chun- 
430 : Chunn', .560; ('hupri-diu. 
493. 496; ('hunil, 704: ('hue 

(lanfa, 2t*l : ('hurt, 116. ChuriM. 
,56.3; fburnn. 10, 

Chums, Milk. 47 1 >. 

i'hurtal, 96; ('K>fu. iduhra.^. 260- 

<‘hu!*h~wai'iar, 56)2 ; (Itutinly 912 ■ 
Chutniy 9t}6) ; Chu tmU, 172 
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Chuwaia, 885; Cliye, 101 : Ciccara. 
94. 

CiCER, 295-302, 507. 598, 704, 706, 
770. 1091», 1109. 

Ciccrchas. Cioeren, Cirho. 2(15. 
Cigarette.^, 808-11. 

Cigars. 795, 807-11. 

CixcHON.v, 302-10, 524, 686 : . . . Sub- 
stitute, 94. 

CiNXAMOMm, Cinnamon, 244-5, 310- 
6, 527, 821, 1010, 1110. 

Cionama, 710. 

Citral, Citron, 325-7. 

Citronella, 360, 466-7. 821 ; Citro- 
nellal, 457. 

CiTHULLUs, 316-7, 438, 440. 

CiTErs MBDiCA, 317-27, 821. 

Clap-wtjpe, 490. 

Claviceps (Ergot), 456. 

Clavo (Clove), 526. 

Clay, Bengal. Moulmein, 56 ; 

Porcelain, 330 ; . . . Rotas, Singapore, 
56. 

Climbing Fish, 542 ; Climbing Mango, 
660. 

Clinogyne dichotoma. 170, 775. 

Clou, Clove. 526-30. 

Clupea (Hilsa Fish), 542. 544-5, 547. 
Cluster Bean, 449, 741. 

Cnicus. 277. 

Coal. 332-44 : . . . Cias ,ind Tar. 344 : 

. . . Coke, 345-6 ; . . . Patent. 347. 
Cocaine, Coca Plant. 523-4. 

CocciD.-E (Scale Inseet.s), 348. 354. 
386. 

CoCCULU.S VILLO.SL'.S, 473. 

Cochineal, Cochineal Insect. 347-9. 
Cochin Grass, 457. 

COCHLOSPEBMUM Go.SSYPlUM, 95. 168, 
812. 

Cockatoos, 133. 

Cockchafer. 387. 

Cockscomb, 63. 

Cock-up (Brgh'-fish), 540, 547. 

Cocoa, 1076-7. 

Cocoanut Palm (Cocrs xitcifeka), 85, 
87. ISS. 293, 349-63. 479, 741, 760, 
771, 776, 812, 815-7, 820. 924. 

929, 1046, 1113;. . Butter, ,359-60 ; 

. . . Desiccated, 362 : . . . Filire (Coir), 
3.54-7. 362-3.776. 778. 924: ... Oil 
and Copra, 3.57-9, 363, 812. 816. 
Coco mottah (Bunimelo Fish), 542. 
Coconada Cotton, 580. 

Coco-olein, 361. 

Cocos NmrEBA, see Cocoanut. 
Cocotine. 360. 

Codda-pani, 428. 

Cod-liver Oil, 361. 

ClELOSTERNA, 4. 

Coffee (CoFFEA akabica), 36.3-92 ; 
52.3. 1046; . . .Chufas, 465; . . . Kegro, 
288, 390. 

Coho (Coffee), 365 : Coi, 542. 

Coir Fibre, see Cocoanut. 


' Coix, 392-8, 521, 758, 1046. 

Coke, see Coal. 

. Colchicine, Colchiciim, 398. 
CoLEETOTRICHEM, 941. 

CoLLOCALiA (Edible Xests), 138. 
COEOC.ASIA, 398-400, 446-7, 496, 788, 
1140. 

i Colocvnth, Colocynthin, 316, 439. 

I Colombino, 1140. 

I Colophony, 889 -90. 

' Colza, Indian. 176. 

; Commercolly, see Marabout. 
Commiphora (Balsamodendron), 174, 
400. 

Conch, 989. 

] Condn-panna, 285. 

I Conessi Bark. 640. 

CoN'IOTH YRIUM, 4 1 . 

Cooch-miirden-paiit, 409. 

Coomptas Cotton. 584. 

! Copal, Indian, 1105. 

Copper and Brass, Sulphate, Copperas, 
50, 401-5, 691. 

I Copra (Kopra), see Cocoanut. 

CopTis Teet-A. 130. 

CoRACi.AS iNDic.A (Roller), 132, 140. 
Corahs (Silks). 1014. 1024. 

Coral, 122. 710, 712. 989, 

Cor.d Trees, 523 : . . . IVood, 25. 
CoKCHonus (.Jute), 148, 405-27, 868, 
924. 

Cordage and Ropes. 43. 923-5. 
Coriander. 427. .598. 820. 

CORI.ARIA XEP.ALENSIS, 1012. 

Cork Sub.stitute. 29, 35. 

Corn, Guinea, 1031 : ... Indian, 929, 
1132-9 ; . . . Mecca, 1133. 

Cornflower. Indian, 1138. 

Coromandel Nut, 352. 

Corsula Mullet, 546. 

CORYDALIS, 130, 405. 

CoRVNEtJ.M MORI, 1000. 

, CORYPHA, 115. 170, 188, 428-9, 776. 

' 861. 

1 CoscinUjM, 405. 

I Costus, 980. 

' Cotton, 477, 470, 569-624, 726. 741. 
771, 812, 81.5, 834, 868, 917, 924. 
983,5, 103.5, 1037, 1081, 1091, 

1097. 

' Cotton, OeA’irs, I ; . . . Kapok, 521-3 ; 
... Sea Island, 588 ; ... Tree, 576 ; 
... Tree, White, 521. 

1 Cova, 907 ; Covalani, 2ti ; Cowa^ 552. 

: C’owry, 9S9. 

Crab’s Eye, 1. 

Crameey 999. 

Cranes, 132, 134. 

Crat.eocs. 190. 

CRAT.tEVA, 26. 

Cream. 470-4, 

Creat, 69, 1053. 

Creepers (Birds). 132. 

Creeping Panic Grass, 463. 

Crinum, 1049. • 
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Crotalahm. i\ :2r)4. 4os-‘^ 

430-7, 770. 770, S04, SON. 

1*24. lt4S. itss. 1117. 

< KOTALAKIA PAN H t L VTA, .")4r» ; ... 

STKJATA, 22.7, ... lO IMIIV, 4S.4. 
Crotoii. I’urLOiiuN 4^37 : ... Oil (IMivmj* 
Nut). OltO 
C’rowu Biirk, 30.>. 

Crow-^. 132. 

Ckyptostkiua i;r vNon f.tiRv, *1.71. 
C’ui>pl)S. ( 'uhuf)'^, SUO. 

C(/<ah. ^airahrt, .“>42. 

Cuckoo, 132: .. Hnwix,. 

133. 

<’u( unif)or. 4.30-10. 040. 

( i < i 437- 4 0*. 

f'ukm, ('ukrtikd l Vijic;r.ir}. llos, 
(.’lunnrl, .70. 

( cumhn ( l*curu»etuni), 0o3, 
SbO. 

(.'ujniu, (.'uinuuu (( ’iii7nnu!n ). 442 3, 
S20 .... Hl.ick (NiltpUji ''Utiva), 2S3, 
442, Ml. 

<'u])runi, Copper. 

I't'RCL'Lroo (iju HioroK'^, 0»>3. 

CuRf 'UMA, 491, .700, 773. 7''S. 

Currants, BcngJil, 27*.*. 

Cmm, .742. 

CustarU-upplp, Tl. 

Catch, Cateclui, s~i4. »i3N. 

Cutworm. 3>^7. 

CyAM0P.*.is PftOH vLiiur.>f>, 440-70, .704. 

741. 049. 

CystVM, o45-7. 

Cyoom.a, 20. Olo. 
f , 00.7. 

CvMBopooox, 70. 4.70 *>3, 792. 92*», 
l(*4h. 

Cynooon, .74. 

<.‘VPKK{.s, 114, 4a4-S, 77*'. 
Cypro'^s-^yrt^j//, 3. 

Cvtise (U'S lti(lc-i, ( pHcutlorajai^, 

('ijtisHf' ( 'uKtn. 1 00 . 

D 

l)nh (Kragrostis < v iio-uroj'l*''-). -71; 
... (young cocfKiuut ). 3*)l ; 

1003; Dahba, 1*109; Dnhinn, tlnnmo, 
743 : Dahfi}do, 4*i2. 

Dace, 747. 

Dart r karah. .74*> ; Dadom-nti-ihadOy 
9*19 : Dadap, 22.7 ; Dadasal. dadftrl. 
92. 700; Dadhi, dahu 470. 474- .7. 
Dadhridn. 903 : Dadhnri^ .73h : Ddd- 
mardan, 2iS7. 

D-f:MON'OROP.s, 201. 

Dd^gdl, daanl, 103 ; Dwjhttohdn, !*J 1 ; 
Dapru, 21 ; Dnki-rhh^ria. 47.7 ; Da- 
kin. 1121; Dahmrd, 024. k)nknr- 
Pihpiii, 2**4 ; Dfikh. 1112. I'fakhana. 
1 1 IH . Dakka, 240 ; Dal O 7MUir], 
29* * ; Dal (Ihtrcon IV-u). iOO. 3S3, 
S72 ; Dal (Syilit P<Mf. .707. .7ti.7, 701. 
7*19, 880 1. 9*»2-3, l**8h. llos. 
Dalbergia, 5o, 22*>, 383. 4S4 0. 


DalrluH'. ‘i^irthim. 311 . Dalla. .7,7 . 
Dtdmaia. 201. l>ar/i<'idi, I01» , Dani- 
f/a. .71.3: Damfid, 777. 

I ).uuiii.jr 1 1 M-c-.. ). 1 27. 

I l.inuii.ir, i *l,n k. 2 IS. 

I )amiuur < l'in“ I-ic-oii/. 3o 
l).tmmar, Wlnt**, .700, 110.7 
Datnp'l. .7.7.7, Ihitnu Ayuh, 

Dtni'i. 30.3; Dtia, 70*‘. I >a na-laKh , 
IO.73. Dat'd. 1.37 . Datidalofi htn. 
7s4: Dattd'da. l'.**> , D<nidar. 872. 
Daii<lt>a>\ isi, l/iiiiih'/. 020, Darn/. 
Ss I ; Ihini/dr. S2 1 : Dan’/arn. 12.3 . 
Dainirilt‘‘. 2**1 : 77a, Dan/ni- 

t/it!. 9*>9 . Dantala-^. 171 ; Daodi<i. 
lusO. 

l)vpu\K. 4s»'> 7. 81.2. sr.s, 021. 

Ifanikkt' -k/tnaih. 210; ! hirakhk -tan . 

1*»0. DaraL 1**3: Daniynlui, .771. 
/ta/arki. 149 : Darhahra. 7*)** . Dari 
kudrain. *».3i* ; Dart m/ri . 01 1 : l>araa. 
929; Da/ktilfid, 1.30; Daris, 271. 

27.7. 777 . Dartna, 777. 777. 

D.irtcr. Imliaii. 111. 

Dttrtt (Beer). 119, .721. 1**43: Darn 
(I’cmu'jraiMtc’!. 0**!* : Ddrn-t/arnt, 

S9*> ; Data handra. 7^2 ; Dastirnula. 
2'' : Da-'t rari ras, los**. 

Dati* I’lum. * liiupsp (Dm-^rvH'.vj. 40s. 
iHitc. l liinoc (Zi/APOt ^). 1143. 

Date. K*ii*4c. 7‘>**. 777, 882, 929. 11**'*. 
1)11. 

]>,itc. Wii.i. Ss7. 1043, loitl. 

Dot' '/a. 141. 

Dvti'ka. 1 19. 4s7-9. 1047. 

J>afit(in. 8s7. 

Dai f 2Nk 487-01. 

Drtndi. 1*)80 . Dat/dkhtitiif 1087 ; 

Dan!a. ssi> . Dan /a/-saKri, 824 . 

I fanm/thfin. 712: Ifaar, 1121 , 

fJaart. 20**. Danri'n. 1*»3. 
fljiv lON I'lMi'". 303. 

Iftii'it. .'fit. 112*1 I : Daza. 1****3. 
Dc,t‘tl_\ ic. '.*.7. 

I *j i.m.« t v'.i V. !*•*>. 1 *(1, 021. 

D'dhaart jiittnnt. 114-3- 
Deer, *141. ... .Mask, 7.87; ... Skm-*, 
*i32. 

l>n/a. 132; Ihdknn. 780; Dnnt^shfk, 

9'.»4. 

Df.\t>RfM vr.AMI S, 1**1, 104, 117. 

Dendn. 399: Drn(ia. 1**2. 

I>cntf'xnh*. 1*777. 

Dfa, 197: Dtoltf/nd kan-arrf, 449; Dm 
hftnrt. 1**0; Dfodi'ir.df'd'irar '-cc < 7air i.- ; 
D*a-;/adt, 93*> ; Dto kapn-^ (* '(.tt n;, 
.77*>. 780 ; Dta niv /al. 99 ; D*ara, lI s. 
DeRR/^ KI-LIPTO. V, 74»>. 
fh 'irfitifna, 271 : Df^rr, d'-.-^i. df»hi 
(c-.uiitrvj. 79.7; ... (Aluci. 34; ... 

* Betel V inj-\ n 02 ; ... (* lu-tcr Bean). 
449;... (Cettent. 7M, .78.3-4. 793. 
(.lut*- F'lhre), 4l8 ; . . (Siikwj nu , 

99.7, 997; ('lohacco;, 798; . . 

Dr-'^t pf'it (Jutt'). l‘)8. 
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Desmodium, 803. 

Desival, 407, 418. 

Devaddram (Bastard Sandal), 525 ; 

Devaddru, see Cedar. 

Devil Fish, 543, 546. 

Dhai (Tacca pinnatifida), 116; ... 

(Woodfordia floribunda), 1121 ; 
Dfiaincha, 892 ; Dhdk, 188-9 ; 
Dhdkar, 833 ; Dhak chamhoi^ 48G : 
Dhakkai, 787 ; Dhakki^ 14 ; Dhalhn., 
909 ; Dhdman^ 624 ; Dhan {Riceh 
824 ; Dhanid, dhanya (Coriandrum), 
427 ; Dhanicha, dhuncha^ 987 : 
Dhanla, 22 ; Dhanna^ 446 ; Dha~ 
rambe, 552; Dharauli, 1132; Dhd- 
taki\ 1121 ; Dhattura, dkatura (Da- 
tura), 258, 488 : Dhau^ 71 ; Dhau~ 
ka~gond^ 1121 ; Dhaukra, 71 ; Dhaul, 
dhaur (Sugar-cane), 935, 037 ; Dhau- 
la-khejra (Acacia). 18 ; Dhaura 
(Anogeissus), 70, 188, 1005 ; . . . 

(Indian Millet), 1032 ; ... (Lager- 
stroemia), 701, 1005; ... dhaula 

(Woodfordia floribunda), 1120-1 ; 
Dhavaday 70 : DhavadinOy 1 121 ; Dhea- 
phal, 94 ; Dheli. 759 ; Dhenras, 631. 
Dhobis' Eartli, 113, 359. 

Dhohi-rjhas, 463 : Dhali ki gagliy 399 ; 
Dhorbeula, 908 ; Dhotis dhutiy dhotar, 
618, 623 ; Dhoicda, 640 ; Dhudid 
pathar, 562 ; Dhuluay 886; Dhumuriya, 
22 ; Dhuna, dhnay 247 ; Dhunchiy 
987 ; Dhutvhdy 755 ; Dkup (Indian 
Olibanum), 174 ; ... (Pine tree), 

889 ; . . . Himalayan (Jurinea), 821 ; 
DhupadOy 1105 ; Dhdpadi-ennCy 553 ; 
Dhupddniy 402 ; Dhur dangery 732; 
Dkurra, dhaara, dura (Sorghum), 
1032. 

Dhurrin, 767, 1040. 

Dhustura, 488 ; Dhutl and Sariy 1008 ; 
Dhuin, 1121 ; DhzOy 733 ; Dialaccay 
1054 ; Diarrthe, 250. 

Diamond, 556 ; . . . Koh-i-nur, 1 ; . . . 

Vallum and paste, 561. 

Didr, 291 ; Dib, 111. 

Dichopsis (-= Palaquium) (Gutta-per- 
chaj, 627-S. 

Dieng Latyrpat (Cassia Lignea), 311 ; 
Dlk Oil (.Anacardiuni), 66 ; Dikchan, 
936-7 ; Dila (Cyperus), 465 ; ... 
(Heed), 777 ; Diliyay 22. 

Dill. 879. 

Dillenia speciosa, 405. 

Ddpasand (Luffa legyptica), 755 ; 
. . . (Water-melon), 317 : Dimakso, 
994; Dimer iy 538; Dingkairiy 914; 
Dingsa, 888 ; Dingkurlongy 781. 
Diospyros, 498-9, 546. 

Dipcardi rxivrOLOR, 1049. 

Diplachxe Ft:sc.\. 54. 

Dipterocarfys, 128, 499-503,640, 812. 
Diseases and Pests, 4, 35, 48, 78, 87, 
198. 228-9, 353-4, 383-7, 416, 434, 
oiO-l. 679-80, 686, 727, 742-3, 


803-4, 830, 843,^872, 900, 918, 936 
941. 977, 988, 1000-2, 1034-5^ 

1091-2, 1115, 1117, 1134. 

' Distiller's Bark, 15, 759, 1047. 
D/^a-bark, ditain, 60; Diva, 116; 
Divi-diviy 71, 191-2; Divy-halasa, 
dii*y-jack, 94 : Djagomutri, 1032 ; 

I Do, 1082 ; Doar. 124 : Docha, 250. 

I DoCVmA INDICA, 911. 

' Dodan, 979 ; Dodda-batta, 838 ; Dod- 
dadana, 737 ; Dodda-jiraQe, 887. 

; Dodon'.ea viscosA, 190, 1005. 

I Dogla, 736 ; Dogru, 1080 ; Dokd, §84 ; 
Dokuyenoabura, 46 ; Dola, 562. 
Dolichos, 295, 301, 503-10 : 770, 871, 
880, 882, 1036, 1107. 

! Dolomite, 710. 

' Dold Oil, 120; Dolu (Himalayan 
Rhubarb), 912 ; . . . (Teinoistachyum 
! Dullooa), 104 ; ... kiirta. 628. 

I Domba Oil, 204. 

1 Dong, 733 : Dongi, 99. 

; Donkeys, 751. 

' Don-zaty 140 ; Doom, 73. 
t Doorwa Grass, 463. 

' Dordy 881 ; Doron, 532 : Dosray, 439; 

’ Dowro. 1032 ; Doutha, 403. 
i Doves. 133, 135-6. 

, Dowla, 640 : Doyer sadhi, 124 ; Doza- 
I kata, 439. 

‘ Dragon's-blood. 202. 
j Drdkshdy drakuha-pondii, 1112, Dral, 

! 169: Drek (Persian Lilac)- 780; 

. . . (Pistacia Khinjuk), 90l. 

■ Drills, 623. 

1 Drinkhari, 487 ; Dro, 1082. 

I Drongo, Racket-tailed, 132-3. 
j Drawiy 290. 

I Dbyobalajn'ops. 244-5. 

I Dschoma, 249; Dua, duan, 189; 

I Diib, 54, 463. 
j Ducks, 134, 136. 

Duck’s-foot, 904. 

Dud-chkejia, 475 ; Dudeli, 531 ; Du~ 
dhar, 732 ; Dudhi (Euphorbia pilu- 
lifera), 531 ; ... dudhia (Wheat), 
i 1086. 1092 : . . . (Wrightia), 1131-2 ; 

* Dudhia (Aconite), 20, 23 ; ... (Great 

I Millet), 741, 1039; ... (Hemp Nar- 

! cotic), 2.58; D«c?i m«ra, 521 ; Dugu 

I Goat, 744-6 ; Dukdk kundar, 174 ; 

I Dukkar, 752 ; Dula, 620 ; Dullooa, 

j 104 ; Dumaiy 831 ; Dumba, 747, 

I 749 ; Dumbur, dumer, 538 ; Dumki- 

I mirchi, 890; Dummele, 525; Dun, 

j DundigapUy 700 ; Dungra, 437 ; 

! Dunkotah kaghuti, 486 ; Dupa ma- 

j ram, 1105; Dupatti, 311 ; Dura, 

' 1032 ; Duren, 510 ; Duranji, 71 ; ‘ 

Durhie, 542 ; Duri, 135. 
i Durian, 510. 

I Durum (wheat), 1085, 
j Dushtapuchattu, 901. 
j Dusta, 140 : Duyin, 510 ; Demddram, 
j 525 ;] Du'asala (Elephant), 697. • 
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Dye, Akalh.r, 48?; .. AL 783; ... 
Alizarine. Aniline. 345 ; . . Asimrj:, 
401 ; . . . Butea, 180; ... < ’arthaniine. 
276-80: . . . Chay-ntot, 821; . . .Cochi- 
neal. 349; ... Cutcii. 8-14; . 

( Jainboire, 554 : ... Henn.i, 708 . 

... Intii^ro, 660-85; Kanuid, 

755-6; . . Lar, Lode. 10.53; ... 

Madder, 927 : . . . M\ruhalan!^. 1074- 
5 : . . . Bum, 1051 ; . . Sa]>pan, 194 - 
5 ; ... 'J'urTiierie, 445-8. 

Dyou'a bans, 100; liyva unmu fttfuis'i, 
580; IJzu (lieer). .306, 758, Jfzu 
(Ktryptian .\runi), 398. 

E 

Ea;'le-w<i(-d. 72. 

Earth-tiras.', 451. 

Earthnnt, 74. 83, 771. 812. 81.5. 

Ebonv (Bbfinn), 498 : ... < ’oroinaialel, 
499. 

Ec’Dysanthek.v (Riihher), 651. 

Eeoroe de QuiiKjUina, 302. 

Eddoe«. 398. 

ED<if:woRTHi.\., 486-8. 

Ec-)iu, Ec-yin, 396. 

Egji-filant, 1026. 

Eggs, 136-7. 

Egrets. 139-40. 

Eikmu 7ol ; 50; Etf^ur. 781 ; 

Eiu, 91: Ekka 751: Eln. 

iliuhi, ele<hf\ 511-7. 

EL-5:oc.\.Errs. 28, 

Eiikoi, 511 ; El'i-katirlif--'. 514; Ehn’ 
f^ap, 1143: Kl<i-tart. elattar\ 511: 
EU'ho. 65 : Ehivit>'hum, 326. 
Ele(H-iiaris*. 460. 

Elephant, 696 : . . Font, 05 : . . ( 

777 . . . Tooth (Ivor} ), 6*97. 
Elett\ria, 65. 511-7. 

Elei sine, 78, 257, 510. 758. 98h. 1o46. 
1107. 

El huB marho (Mule Kiihber). 6)50: 
Etio. .59 : Elknuf', 366 ; Elln-kura, 
1 14: EJlokrfihi. 1027 : Elupau, 1072. 
Eiiihi aiie. I 96), 

Eniery-‘>toiv\ 42s. 

Emmer (Wheats), 1087. 

Emperor's Seed.s, 2,57. 

Emyda (Kiver Turtle), 108J1. 

Endi. 1011 : Eny tree. 500. 640. 812: 
En-khyfu. 990: Enn»f. 499; EnfKil. 
5IL 

Ephedra. 759. 

Er 906. Era, 101 1. 

Eraopostis. 54. 

Erand, rratida (C’astor). ‘.U5 : E^randi 
(iSuinaeh), 914. 

Erf-hinthos, 295. 

Ergot, 456. 

Eri iT’astor-fil Plant). 915; ... <Sjlk- 
worin). 1011-3, 1144; Ericu. 205; 
Er^-)n^i>ja. 1009 ; Er}nyolam, 313- 
Ennoi*^s, 610. 

Ebiochtton'. 229. 


Eriodrndkon, 168. 36i9. 521 3, 571. 
EuioPHopi H. u 94 
Erinna*. 632. 

Erra ) 'du<ia, 987: Errnijfnidhapu-cht k - 
ka, 9iMt. 

Erica .'.ati\ \. ls(K ls4 

Elrukkftiu. trukku, 20.5 : Eruradi, 484 . 

Ervailo.i (Aiiisf). 887 
Ervaleiita. TO‘» 

Ervaru, 438. 

Ervum ( l^eiis). 298. "OS 9. !l03. 

Kr\ ''II'Ui: ('l'4)i)at eo Mildeu ), 804. 
KitATHRiN A. 49. 84. 225. 36)9. .379. 38.3, 
894. I 1 It; 7. 

E»rsh (Fr.mUiMeeuM'). 17 4 
Es[)art<i, 103. 432. s»)5. 867 8, 

E.^neiu-e <l’Drient. 547. 

Ethiopian Kesm. 105 4. 

Ei.CAIA !*TES, 383. 

Ecok.nia, 52.5 30. sn7. 1<»0.5, 1046. 

1109. nil. 

El loiMiiA. 96)2. 

EroNWirs, 190. 

ErpHOKBiA. 49, 5.30-1, 546, 627. 771. 
89.5. 

ErpoDOTis. 134. 140. 

El’TUOrilCHTH vs VA» HA ( HllSSa Fish). 

542. 

E. vc.ecaria, 74. 531. 

Exorasidiem \e.van's (Blister Bhcht;. 

229. 

F 

E'aynri, Foqu, 537 : Fnkdi. hkir*. 

iii6. 

F. deoiis, 133. 

Falgur, 141. 

Fun M,anufa<-Tuie, 1)4. 

Faraidn, 141 : Farfhau, .554 , Fastikt 
k( ra-'*t\ .556. 

Fats, 81 1. si 3 4. 

Fauf' I, 891 . 

Feathers, 1,38-42. 

/5/. 26. 

Fki w. 632. 

Fciind. 212. 5.51. s20 ; ... Sniitll, 81L 
FenuLU'eek, Fiaingriee. Ffenifcrriecuni. 

665. 6)66, h20. KihI. 

Ferments, 758. 

Feronia, 26, 28. 

Fertilisers and .Manure's. 767 73. 
Fever-nut. 

Fke.s. 3a3. 536 9. loOO. 1005. 1057; 

... Eiastk \ (Huhber). 6.51-5. 

Fig, IniliH-rubher. 65J ; . . Srnrvna. 

537, 

F'iL 696: Fdfd dtinh. 891 . Fdftlgird. 
896; F'iitn'j, U}4 \ FiE>j~Aoulki, ‘M. 

Finch, 132; .. Indian '-r 133 . 

Fin* h-lark. 1 3.5. 

Fish and Fi.-'hene-, 539- 51 T>e'. d, 

543. .54t> : . Clue, .543 : . Kalhan. 

542 ; . . Maws, .543 ; .Milk. 5 47 ; 

. , . Oil, .545, HI2 . , 546 : _ 

Scales. . Skms ^Shagreen), . . . 
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Tainariml. .347 : . . . T«>utli (Ivory). 
(>90 ; . . Walking;. .342 _ 

Fistula, Purgii'^ff. --'^7. 

Flacherie, 9!13, 999, 1000, 1001. 

Flacks, see Flax. 

Flag-annatto. 143. 

Flag, Sweet, 24. 

Flax, 719-2,3, 89S ; . . . Travanuore. 431. 
Flea-bane, 93. 

Floricaiis. 134, 138, 14(J. 

Flour, 1100. 1101-4. 

Flowerpickers, 132. 

Flue&gia, .340. 

Fly-catchers, 132. 

FIv, Green (on Teak 228 ; . . .Tachinid, 
1001. 

Fa^NicuLUM, 212, 331-2. 
Fcenigr^ec'um, see Fenugreek. 

Foha Mahihathri [Tf'jpat). 311, 313. 
Fonay. 101. 

Foot and Mouth Disease, 742. 
Forgo-nari. 493. 

Fox, 032. 

Francolinus (Black Partridge), 133-4. 
Frankincense. 17.3. 

Fronient (Wheat), 1082. 

Fuel, Patent, 347. 

Fufal, 83, 

Fuller's-earth, 51, 329. 

Fumo-rrcspn (Tobacco), 794. 

Fuxtumia ki.asth'a (Rubber), 033. 
Fur, 032. 

Fur(jr-EA. 33, 38-9. 43. 

Fusaril'M (ToViaci-o Disease), 8(>3. 

G 

Ocib (Diospyros). 498 . <lnh(i (Castt'r-oil 
Plant), 915 . (iabina. 93 : Gabruus 
(Check Fabrics), (518 ; Gabur. 2 , 
Gack (Betel Vine), 892: Gach (Plas- 
ter of Paris), 710: Gach-chakaya. 
190 ; Gdchi, 885 : Gnch~marich, 207 : 
Gad, 740 ; Gadi^janu, 1031; Gadoreji, 
987 ; Gaduwa, 441. 

Gadwall (Bird). 134. 

Gagali, 73 : Gnger, 489 ; Gwjli, 304 , 
Gahat (Horse-gram), 304 : Gahu. 
1082 ; Gahung, 1082 ; Gai, gan 
(Oxen), 732 ; G<ti hogla, ; Gain'is. 
734; Gdjar. 489; Gfijarghota. 191 . 
Gajiara-kelUiugn, 489 : Gofii, GajkaL 
190-1 : Gal, 988 ; Gala. 1033. 
(Jalangal, 00. 821. 

Galar tori, 1081. 

Galbanuin. 333. 

Galboga, 888; Gal-chekaa. 117: Gal- 
dain, 903. 

( ialena, 37. 

(jaVi, 004; Galichas (Carpets), 271, 
273 : Gallah. 202 ; Galla-jari, 1031. 
Gallin'ago (Snipe), 134. 

( Jallus (Fowls). 134, 130. 140. 

Galona, 72 : Gam, 1082 ; Gamhp. 144. 
Ganibier, 10. 

Clamboge, 332, 334. 


Oaine-birds, 134. 

Gcimur. 842 ; Ganara-bhang, 25.') ; 
Ganda-biroza (Ferula Galbaiutlua), 
535: Gandabiroza (Pine Resm). 889, 
Gandada, 970 ; Gandalun, 48() ; 
Gatidvl, 90: Gandeli. 1112; Gandet. 
402 : Gandha. 970 ; Gandha-brnd, 
439 : Gandham. 909 ; Gandh}, 402 , 
Gandi, 431 : Gandord. 884 : Giwdum. 
1082 , Gancr. 9(> . Gangai, 755 ; 
Gangajahi. 230 : Gangdjidi. iOHO ; 
Gangakiiria. 440; Gangn toria, 177: 
Gangri, 381 ; Gangirn. 331 : (Janhar, 
03 : Gankfl. 90 : Gania (.Jute). 409 : 
Gama. 189, 249, 200-3. 1040. 

Ganja ngrestis. 408. 

Ganja-gaha. 249. 

Gnnja saliva (— Cnrchorus capr^ulari')), 
400, 408. 

Ganjdyi, 249 : Gayind (Sugar-cane), 
930; 934, 930. 944. 

O'an/e/M. 869 ; Ganthian. iSSiS \ Ganycri, 
1144; Gao-shir, 535: Gara-hatana. 
1072 : Gara-tirll. 499 : Garhanzos. 
garavanres. garvancts, etc., 293. 298. 
GARtiNiA. 143. 812. 1109. 

Gardaln, 900 ; Gard bhang, 200. 
Gardeki.-^ latifoli.a. 190. 

Gard Fish, .">40, 

Gargan, see Gariayi. 

Gari-kalay. 304; Gariofilus (Caryi- 
phyilon). .■)27 ; <.rar)an {Gargay< or 
Wood-nil). 499. 501-3 : Garjara, 489. 
Garlic, 38. 1110, 1141. 

Garnet. 428. 339. 710. 

Garri {Rice)» 824 : Garri garu, (Bam- 
boo). 99; ... (Lignum Aloe). 72; 
Garnr, 140. 

Garvanee. see Cxarbanzos. 

Garvi (Eleusine), 518. 

C4as, Chlorine. 30 : ... Coal. 341 .... 

Liqxior. 48 ; . . Mond or Water. 347. 
Gashagasha. 840; Gathd. 1137 ; Ga- 
thiri. 525 : Gatine, 1001 ; Gatra- 
bhanga, 252 : Gaud, 1001 ; Gaudi, 
1044 ; Gaukungcki, 192 ; Gaamedi, 
527 ; Gaungchi, 1 ; Gaunri, 1080 ; 
Gaur (Indian Bison), 733 : Craw^am, 
980 ; Gnvari, 248 ; Gavuldu, 209 : 
Gawn, 1082 : Gaya (Guava). 907 ; 
. , . (Betel-nut), 83 : Gaya-habnl, 14. 
Gayal (or Mithan Ox). 044. 733. 

Gazara, 489. 

Gazelle. Indian, 044. 

Gebeli, 1140. 

Geese, 134. 130. 

Geh, 428 ; Gehun, 1082 ; Gela-mdh, 
190. 

Gelatin. Gelo»e. 095. 

Gelotopkyllis (Laughing Leaf of Pliny), 
259. 

Genasu, 490 : Geneo-pullu, 843 ; Gen- 
gri, 484, 

(iENTIANA KuRROA, 405. 

Gear, 531 : Gera erximi, 732. 
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(ierannil, 452, 457. 

t.Jer<iniiiin. 405 : . . Kast Indi.nu 151 : 

. . WaLLK’HIANI m, 130. 

Genjilints US2 : O'o-ai (Hlindinir 

531 ; ... (SuM‘d.1 lit: 

(ifrUy ijfru'av, lo!»l . 531 . 

(rhafiz. 402 . G}inh\ 002; Gfiftti- 
qrn, ll(>7: f'hant'i. 4o2 ; Ghu- 
ram. S42 ; Ghdrimn, 70>4 . Ghark/. 
73 ; (ifuiti. t33 ; Ghattas, 1 125 . 
Ghat'/ari. 4(*1 : Ghdrum. |0S2. 

{.ihet‘, Gh( \ G/if ur<i. '03o . Gfurkin. 
430: (j/itru, OSl : Gh'^d. Oil, Gfu 
((dDM‘). IIH, 120, U.S, 2M. 300. li.O, 
473, 47S-S2. 555, 730. 742. Si 2- 5, 
OSO. loss, 1105 

(jhfa-taroi, 75)5; Ghi-k'ttii'ui, 50; Gki 
nalta />5^ 400; (Ji/rfa-knunir, 50, 
(rhoda, 1120; Ghntiak 400; Ghol- 
475; Gharn, lOO. Gli>>rti imiqn. 
SS2 : (r'hofi nifii. 7so . Ghtrura. 030 . 
GhoK'-^'^diUt. 400 , G'hi/rkpdlh\ 552 ; 
Ghorpfilldy 74S ; Gho-^dlf, 75.5 . 
GhoKhd'Uitd. 755; Gfinfa, 2.5S : Gho- 
twjhauhd, 554; Ghntd. 47o. 47s ; 
Ghna, 030, Gftnidn, 440; Ghuyu. 
1082: Ghunt, 751: Ghdri, 113: 
Ghurkcc, 73: GJ.unhuhd. 310; 
Ghuurfshtai. Ooo ; Gta'fm. 031 ; 
Giam. 201 ; Gidar-'idk. OoO ; Gidhro. 
437. 

Gig.vntochlo 103 1. 

Gih. iiGiuru n^un (W'Ihmt). I“s2 : <iU 
{(’lay). 327; Gitu. lOo ; Giln-^, ooO ; 
Gilafoidah. 117; Gdtk* yuont. 537: 
GingtU, (iinia‘liy. S»''.uiic • 
(linger, 4S. ♦io, 440. 407. 1130-43: 

. Bl.u-k. 1142; . . .Man-.-, 443. 
Gmcer-i-Tass Oil. 451-0*7. 

Gin'ji, [pfdji-ldcky-ldt'ki, 240 ; G'oii 
r/au'dt, [inii huUu, s43 ; Gnifd-nrhi- 
lachi. 240: Glnm-khidr, //id 1130. 
(rtRARDiNi\. !51. 10il-2. 25o. 024. 
Girbut\ 05 . Giini, <ii ‘joyi'^dh'i, 0>^2. 
OilatH.'-. P*ita''!i, 40. 

GlaoberV Salt. 50. 

(due, 00.5. 

G.MEL1NA AUBOREK, 40, 10l2. 

Gnathiet, 13H: GviG, SSy ; Gnna, 531 : 

Goa-mirrha, 205. 

(loatH, 044, 743. 

Goat-antelo|x?, 044. 

(4oat. Pafihw, 744; . .. Fersi.an Wild. 
131. 743. 

Goatt^nakt^rs, 132. 

(rohand, 23 : (tobia. 101 ; Gohli. 3 ; 
Gobripa. 22 ; Goda, 00 ; Goddit 
tun>ja, 4‘iO ; Godhi, (jodbuwa. 10S2 : 
Godi-babnl, 3 : Go'idtn<i>. 'jodn- 
iiiulu. 10s2 ; GodiUiika, 775 ; Go- 
yhari, .5s3-4 ; Go/}u. r»3o, 1(»30 ; 

Gohdin. IOs2 ; Goindn. 4!>0 : Gotra. 
1.5; GoKal-dhuff. 24H . Golu-b^t, 
2(t2 : Gol<ib pim. 103 ; G/Aafuln. 742 ; 
Gola~inf-thi, 407 ; Gobip, 92.5. 


( 3>ld ’I liit-ad. 4(i5. 

G'olt, 742. f-^di </dH)d, 2al ; (iolkdll, 

1 I hi ; G'n!-t,n tbi. 4f't0 . (bdpdtta, 
t/tdjddtl. 770*; Gudi, l0S2; G'dn/n^ 
04 . G(/tn/fd/ . 52s. 
trotd ‘ltd Fd »r«’. 0 1 . 

Ginoiltnym, nSI* . (iotuhyla. S45 . Gi/nt, 
4(M», 4‘>‘t. G/f'Hikd I/. .54S , Gtjin\ 
h>| . Gor i, 320. Il(i7. Gitrdclidkrd, 
07*5 . G/ddkt>. .5.52 . Gut/i/. 04 4 . Gara 
IdU/i, I 13 . Gttrt/n, 203 ; Gor/lon, 
.531 ; (nnn'<l. Oit ; Gos/ii. 0*1(1; 
Gdshdtn. 0''O . G/tsfi-nuird, 0o2 
G/h-yHitm pud s, Gut-iiiiyi pun o, Gnss/fpi/id, 
.521, .571. 

( I'H'M. 5t>0 (i24. Sl2. 024. 

Gain. SO . G'nu dkd , .54,3 . G'nin, 1<(44 ; 

( t'diri-bG. 20l : G’/mr-t'ifd, 141 ; 

G/mrubuti. 120. G/yj/ar. 141 . C/o- 
Zdid/, !»0. 

(1ka< u xitiv (.-((/'/;, d/jtir). 0>!05. 

(IrarklD, Indian. 133. 

1 Iram. Mu-k. 7s0. 

( Jiaiu- tlWiiibnOO*, 020. 

< iiMtii, (‘<anni<‘Uor (Cu'cr .ina- 

tinnnu. 205-302. .507. 50S. t;o3, 043. 
704 . 7(K«. 72t'*. 72S. S3.5. 017, 1037, 
|0S!‘. !oo7. IbtO: .. . Kdhuli. 20S 0;^ 
('«>\v. DiirrDftly (.5>\v Pea 

lVt;:na Catjarnr). 1030, 1107; ... 

< b’D*‘u t Pb iNf< *li;x r.idi.vtus). SS2 ; 

. . Hoi^c ( U. ,ln Id w hifi-aMiK), 300-1. 

.5( (3-7. 

< J R \N \ KLN \ .ind < • ''VLV KsTKIS, 347. 
(ir.ipt* Kr'nt. 325. 

( in»‘ (P.l.ids HandaifLO lUack 
.M-innkka. Fa^jnua. White M.isea- 
<lwie. White Portiitral). 1043. Io40, 
1H»!( lo. 1112-20. 

( Hennuda, 40>3 : . . . Idno, 403 : 

. ( uba, 1031 ; . . K-part*j. 103, 432, 
sO.5. ,sn7 s : , . Girigar. 4(n : 

(biinei. s43 . . .Inhti'on, 1031 ; 

i.*"i!i*n. 4.57 (>0. . . i’erfurne 

vj'4'Ui.„'. 4 50 0*1. 

Gra.s.'^/ro. lo*»o 1 . |0O7. 

( ir.iv .iiuv •'ee ( iarbauziH. 

( iray-fovvl, 13 4. 

(irelw.'^. 142. 

(Jrevillk\, 383. 

(iRBWi.v. 024. 024. 

Grim (Barley). 042. 

< Jris.uu{>t'r, 0»4. 

(}riHym. 20 1. 

(4reiin<l-riut. 74-S3. 22.5, 477, 741, 080, 
Gr aiKO, 1.34. 

( irnb. Bla( k. 3S7. 

Grnruh (C5u~tnr), see Aran'i . Gsrr (Ci.ild), 
50.5 ; Gdd, ■''3. 

Gdaiurum offd'innlr, 4S4. 

Guano, 13S, 7(‘0. 

(ruar (('luster Beaul. 440 ; ... (Horae- 
graiuh 5<»4. 

Guava ( ’hee-e. 0O7. 

(inch, 740; Ginln^ yuldf 1)31 ; GvAa* 
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tvach, 313 ; Oiuja^ 495> . frugal 
(Shorea). 090 , Ougalr. gniiul, qug- 
gal, gvgar (Cuinmipohorau 400: 
Gugal dhup, 248 : Guggm\ >niggula 
(Boswellia), 174; Gugh. 1105; 
Gugut, see Gvgal dhup. 

Guinea Corn, 1031 ; . . . Fomj. 13t» ; . . . 
Grass, 843. 

GtnzoTiA ABYSSiNiC'A. 500. 025, 812 
Gnjar, 95 ; Gu~kikar, 14 ; (hiknl. 
gukkal, see Gugaln : (iul (Sugar), see 
Gur \ ... (Woodfordia flonbunda), 
1121: Gula (Pinus), 880: Gulab, 
gulah (Rosa), 925-0 : Gulab-jaman 
(Eugenia). 526 ; GtilaL 195, 1080 : 
Gular (Ficus), 538 : Gul-bodla^ 1051 ; 
Gnlga (Nipa), 776 : GvH (Capparis). 
264 ; Gul jaliL 402 : GuUi (Coral), 
989 ; Gulli bonli., 14 ; Gulmirch 
(Piper), 896 ; Gulu (Stercuiia). 1051, 
Gums, Resins and Inspissated Sap.s 
(Extracts) : Almond, Plum, Cherry, 
etc., 905-6 ; ... Amritsar, 15 ; ... 

Arabic (European), Barbary, Blue 
Nile, Kordofan, Mogador. Morocc-o, 
Senegal, Soudan, Suakim. etc., 15-8 ; 
. , . Arabic (Indian and East Indian), 
• Ghati, 2-6, lG-8, 290: ... Areca. 
89-90: . . . Asafetida and Galbauum, 
533-6 ; . . . Bael, 26-7 ; . . Bassora. 
Hog, Katila, 95, 168. l05()-l : ... 
Bdellium (Indian), 400. Benja- 
min (Benzoin), 1052; ... Burmese 
Varnish, 779-80 ; . . . Camphor. 244- 
7 ; ... Catechu, 9 : ... Dammar 
(Black), 247-8 : . . . Dammar (White) 
(Piney Varnish), 1105-6: . . 

Dragon's-blood (East Indian). 202 ; 
... Dhaura, 70-1: ... Eaglewood 
Resin (Lignum Aloes). 72 ; ... 

Frankincense (Indian Olibanum), 
174 ; . . . Garjan, 501-3 ; . . . Gutta- 
percha, 625—8 ; . . . Hanzo, 14-5 ; 

. . . Indian-Herap {Bhang, Charas, 
Ganja)y 258-63 ; ... India-rubber, 
647-60 ; ... Kino, Bengal (Butea), 
189; ...Kino (Pterocarpiis). 908; 

. . . Lac, 1053-06 : . . . ;Marking-nut, 
981; ... JMfkha-rati (Silk Cotton), 
168 ; ... Nim and Bastard Cedar. 
780-1 ; . . Opium, 845-61 : . . Fial, 
188; ... Rufiot, 130. . 

45-0 ; ... Tacamahaca, 204 ; ... 

Tragacanth, 95. 

Gumlacre or Gumlack (Tacliardia), 
1055. 

Qummadi^ 441 : Gimimi Guiti. 17 : 
Gumuti, 91 ; Gun (China or Rhea 
Grass), 144. 152, 161. 250 ; (run 
(Yam), 494. 496 ; Gunara. 842 ; 
Gunchy 543 ; Gunda-giVo, 120 ; 
Gundhabenay 451 ; Gundra (Sac- 
charum arunclinaceum), 929 : ... 

(Cyperus rotundus). 405 : Gun- 
draiy 310 ; Gundusani-gheln, 9<}3 ; 

1 


; Gungol'iy 326 ; Gnniyuny 283 ; Gunj. 

, 250 ; Gunjhd, 1 ; Gunnia, gunny 

(Sacking), 161, 409-10: Gunober, 

888 ; Gun-serai, 310 ; Giir, gul 
(Coarse Sugar), 170, 293, 399, 

807, 886. 031, 941, 945. 1109-10; 
Guraniya-alii, 493, 496 ; Gurapu- 
hadam, 1050 : Gur-bhdnga, gul- 
hhanga, 250 : (Jurellu, 625 ; Gurgi- 
'■ yak, 461 ; Gurgu, 901 : Gurgur, 392 ; 

; Gurial, 139 : Guri-ginjd. 1 : Gurjat 
; ganja, 261 ; Gurmdla, 287 ; Ourwa, 
' 16 : Gate, Gutherewan, 742 ; Guti, 

■ 1005. 

j Gutta-percha, 205, 530. 625-8. 

I Gutta-pulei, 627 : Guiti hira, 755 ; 

Guvar (Cyainopsia). 449, 871, 949, 
j 1141 ; Guzhad, 95; Gwal kakri, 
j 1081 ; Gwan, 902 ; Gwon, 144. 250 ; 

! Gyawa, 104. 

I Gymxema tingexs, 664. 

j i>66. 

i Gynoc.ardia odorata, 546. 1067. 

! Gyo, 980. 

' Gypsum, 53, 534, 716, 771. 

H 

j H.\benaria, 963. 

' Habet, 445; Hahshi. 1116: Habnsh, 
896 : Haduf, 572 : Heidru. 490 ; 

I Hadtta. 446. 

Haefiugreeh, 1081. 

i Hahik, 561 : Haiti, 837 : Hainojom, 97. 

> Hair, 188. 273. 1121-31. 
j Huita, 1118 : Hala, 914 ; Halada, 445 ; 

! Halda, 294 ; HahJi, 445 : HaldJ. 
156 ; Halim, 903 ; Halja. 445 ; 
Hallali, 633. 

; Halocharjs, 114. 

: H.\i.oxy-lox, 113-4. 
i Halpa, 102 ; Halra, 1073 : Hahid, i 
J Haluk, 748 ; Halvi, 518 ; Halviva, 

; 70 ; Halwa, 929. 

, Ham and Bacon, 752-3. 
i Ham (Monal Pheasant), 141 ; Hainmez, 
295. 

Hamj), liampa, hampr, hanaf. hanf, 
hanfr, liemp, 249. 

Hana, 430. 

HAXrORNIA, 655. 

Hamlia, 757 ; Hankus, 543 ; Hanza, 
14 : Hdraka, 506 : Haralu, 915 ; 

! Haramay, 144 : Harbara, 295 ; Har- 
harbara, 14, 17. 

! Hardwtckia, 502. 

Hargtld, 140; Hari (Apricot), 905: 
Hari (Hemp), 250 ; Haridli, 463 ; 
Haribaval, 15; Harido, 1132; Han-, 
drd, 445: Harik, 868: Harimari- 
dkakam, 29.5-6 : Hariman fkaka. 
296; Hari-rnd. 114; Haritaki. 251 : 
Haritala, 92 ; Harmiuli, 915 : Haro. 
531 ; Harona, 197 ; Hnrrd, hdr, 

' 1073 : Haruan. 542 ; Hasaru, 881 ; 
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Hcishuh, 1139; 

Haspath. .">38 : Hnfiu-a. 792 
Hat Manufacture, pith, etc , 29. 114-. 
Hatana, 1073 ; Hafinn, .">21-2 : Hato- 
7na(p, 390 : H(ty'}ja. 427. 

Hawks and Hawkinj;, 133-4 
Hazel, Indian or Cnnstantinujile. 428. 
Hearbe Heiigalt^n, 2<)8. 

Heavy 8par, 37. 

Hehalsiu 94 ; Hehu. 270. 

Hedychium, 770. 

Hfh'anthuft, 813. 

Helictepes, 808. 

Hemicycli-v, 190. 

Hkaiileia, 384. 307, 3()9, 387. 

Hemp. Amhari, amha>U, or Deccan 
(Hibiscus cannabinus), oOr*. 030, 924: 

. . . Bowstrinc? (Sau'ievieria Rox- 
knirghiana), 973 ; , . . (i'annabis na- 
tiva), (Hempe: Barren, C’harle, Kim- 
ble, Russian, Summer, Steele, Win- 
ter), 19, 249-30, 284, 812, 813. 92 b 
1040, 1047 : ... Manila (Musa. 

textiUs), 44-5, 250. 430. 790, 924: . . . 
Mauritius (Furonea ai&rantea), 43; 

. . . Perennial Indian (Abroma au- 
gusta), 1 : . . . P}ia or Nepal (Maoutia 
Puya), 103; . . . Rajmahal (Mars- 
donia tenacissima). 774 ; ... Sisal, 
Henequen, Sacqni «)r Sacci. Yashqui 
or Yaxqui (Agave). 31. 39, 430. 924 : 

. . ., San, fiymyi (Crotalaria juncea). 
Bombay, Brown, False, .bibbalpur. 
Salsette, Sind. 2.34. 230. 430-7 . 

. . . Tschannmoo, 234. 

Hendedisnm horfc, 30)4. 

Henna, Hrnnr, 700. 821. 

Hennup, 249 : Hfnzil, 310. 
HePTAPLEI’UUAI HYl‘OLEr<-rM, 3u. 
Herdn. 913 : Herba -sayicta laOmr. 793 ; 

Hennodaotyl, 398. 

Herons, 139-40. 

Herpa, Uil. 

Herring. Indian. 340-7. 

Hpsnr, ,338: 7o . Hey*hmi, 

heshiyn. 1 30. 

HeTEROPANAX FU\Cr.ANs. Iul2. 
HeTEROPOGOX CONTORTrs. 70. 

Hevea (Rubber), 649. 053-7. 

Heirar, 13. 

Hiapu, 144. 

HjBi.s<'rs (Aijelinoschns), 780 : ... 

(cannabinus), 231. 430, 003. 030-1, 
SOS-9, 871. 924, 1030 : . . . (tiliaceua), 
770, 

Hiyc, 498 : HijJi, 03 : Hikai, 138 : 
Hikal, 2S8 ; H'da. : Hilikha. 
1073: Hiha (Fish), 340, 542. 344— 
3. 347 : Hiltut. 333 : H*(yra. 248 : 
Hiynbnwthi. 209 : Himru (textile), 
1123: Hiyyysi-7i}irf. 890; Hinoh, 

249 ; Hyndi-hdddyn, 1073 . Hindt- 
rprnnd chirii, 912 : Hindi-sanna 
(Senna). 288; Hindyrnnn, 317: 
Uinp, 334 : Hhvjdn, 1030 : Hhuje, 


Il(»; Hingli, 71*8: Hini^rd, 333-4; 
Hintju. - hiytigu, 333-4- ; Hyppal- 
ntrali, 783 ; Hip/x, 117 ; Ilird, 330 : 
Htrada, 1073 ; Hinidokhi. 90S ; 
Hirnka. 330 : liint-kash, 498 ; Hink, 
499 ; Hir)'a-cha, 439. 

Hitchen'Iv tai i.ina, 444. 

Hity'in, 90S : Hbni zff, 700 : Hlo .su, 
900; Hlot-knng, 9(M); Hyyyanthin, 310: 
Htnyaank, 71 : Hymn, 981 ; Hyiaruji- 
yu't, hn<tnyiii-}>h)i. 980 : Hohdra (Hou- 
bura 15u.-,(ar<l). 140. 

H^'g'gums, see (buns. 

Hoy/d, "ill. 

Hogs, 732 : Hog-tragacanth, see tbuns. 
Hoi, 778. 

Hoi.arrhen' 19. 04(t. 1132. 

Holruft Sotyhutn, see Sorghum vulgare. 
Hollft-apya. 498 : Hnlloyiy, 300. 
Hoeotht'kian. Edible, 122, 

Hommy. 1138. 

Hotyitys. otnos (C'lcer). 293, 

Honev, 12s. 1109; Honev’-sucker. 132. 
Hoopoes, 1.32. 142. 

Hopdri. 83. 

Hopea odopata, 128. 

Hops. Substitiites, 739. 1047. 
Hordet'm (Burley). 49. 040-4, 1040. 
Horer, .304. 

Horn. Hornmeal. 644-0. 

Hornbills. 142. 

H<.>rse Radish. 784. 

Hor.ses. 749. 

Hdriii-surat, lOl. 

Hosiery, (■»23. 

Hottc yodhi, ]l»s4. 109!l . Houtv\ 90S; 
Hoirnlo, 1009: Hpdye. 131. 101 ; 
Hsar-dan. 92 : H'^^nyig, 707 : Hsa- 
yiicpn, 443 : Hienrn, 889 ; Hnh-^hee 
angnr. 1114: HnrhcktUu, 300. t>23 : 
Huda. lOl; Hudhud, 142: flnkka. 
hukah, hookah, 99. 30*2, (>40. 777, 
811. SsO. 1(M)3: Hukyn rlnl, 881; 
Hiikyya. 140: Hnh/a. 3o4 : Hnfi, 
323; //m//*'. 304 : Hnlhi knhhu, ; 
Hidhn'h, 1072; Hnlnparin, 520 : 
//uu?, 140; HuyyiPz, 'l\)o •, Hnynmata, 
488. 

HrMT'LU.s Le'puia’s. 739. 1047. 

Hunasp, 1000: Huyidi, 1039; Hondt- 
bpt, 201 : Hiiyig-hfia, 277 : Huni, 
!108 ; Hnnia, 748 : Hum' kokn. 
139; Hnnyia. hnnu, 710: Hum, 
10.33 ; Hurnli, 304 ; Hurgalu, 294 ; 
Hurram, 1044; Hnrrm, 1107; 
Hurrial, 134; Hyimbn, 133; Hu- 
saini, 1118; Huhsx, 1032: Hydu 
paria, 320 : Hyaytuirnkn . 1131 : Hunn. 
746. 

Hydrindig‘*tin. (>s2. 


lagrn, 931. 

II>ex, Himalayan. 044, 743. 

Icha. 1121 . frhnk ss,3 ; Tddali kalu. 
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. I'bl(iUn. , lhnn^ 7h7 ; 
lk<ir, ‘*21* ; Ikh. ik, tkli^ri. ikffhu. 
It.’JU : /la (M.n kft’fi), r>4(t ; //a, 

t'il<i-knra. Ml; J lata;-ilant/^ S21; 

llnvani. .”>21 : /liuftc/n, .Ml , 

ll.hf^rh^-.hna, t,r. . ////, i!>S, lUt/a, 

117. i2(*. Itlapii, tllapat^ ll(i-7. 

llta. In;}. Iha, .7!). r - 

!»2H. 1041: Ja, ."lOO ; Inata 
144, //./<'», .700, /?•(<■///. J ! ;il» ; 

iiulac 2.4. 

/ mlat at'' . 1141 

Oil, 4.71. 

IikIi.iii Nut, 4.71 
imlia-rul'lier. 4S4, ♦147- <»0. 
Iu(lia-rul>l)ar Fi^r, FM.*iir> t4axStir<i. 
In-liraix. t;,s2. 
hniico, lruii;^(i. 

Jnilaollitt', .7k3. 

082. 

linhiji) { lnili:.:i>tt'i'<0. 4!i, 11.7, 447--'<, 

hOO -S.7. 770-1, <».7.7 ; , . . As^am (Str..* 
hil.ll\tha^). 10.71 ; . . . White. 712. 
ImliL'otin, os2 : Inhirtihin, hS2. 
Jndfamna. 2.71 . In'lr<uana. Indra- 
240, 2.72. 

IndiM's-foed. 2.71-2. 

Jn'lrdiHUi (Citrullu.N L'nlocynthi^). 4M>; 

Indrayan (Cucumis trijj' 440 . 
JnfKini, 702: .740> ; In//nra. 

.744: Inhame, 400: In/t, 1140: 
In-kahe, .700. 

Tri->a(ts (In^t'cta). 0S.7 -0 

oso ( rara.mtic); Disedxsesand lV‘-='ts. 
Itxline. .70 
lonone. 4.38. 
lora?^. 142. 

lpOMti..v, OStl-8, S22. 1120. 

Ip/'O. 110-7 : Irai, 204 : Irakalh, lo4 . 
/rho. 700; In. (».7.7 : Irfval-chinip- 
pal, .7.74: Jrhu. 1 10: Irai. 7.42: 
Irojdppu. 920: Irp}, 110; Irid, 103. 
Iai.\Tl.S TlXfTORIA, 003. 

Ifthadi, 991. 

98. 11.7, 188, 094-0, 770. 

80.7. S08. 

Isir, !t0.7. 

iMncla.-", .742 4. 00.7. 

Jskil. I04il ; If^mad. 72. 
lAonandra. 028. 

Isoprt'no, 04t». 

ltd AVild Date), 88.7 ; Itn. (Soap Nlit). 
979; Jtckampannaif, 8.8.7; Iti 
jitfHfji, 484 ; Jvak-chdr. 48. 

Ivory, 09.7-9, 77.7. 
lu'nra mtrnadi. ,7.7.7. 

IXORA P.VRMFLORA, 15M). 

Ixtle Fibre. 44. 

Izkfnr. 401. 

.ra«/ina. 144. 

.Taek-fniit ( .\rtoearpu.'< iiiteirnt’olia). 00, 
87, 94. 

Jacoft/f. 024 


Jade, .l.iilfitt . .700 -1. 7li'. 

JddK loos, .hi-in palav'j, 114 ; Jadvai. 
20 ; Jadu'iir, 40 1 . datra. 142; 
Jdtnin. 420 : J<i<ial<i. lo44 . ,/a</a- 
liti/anti. 409. r/a<jii< f')i. j'l'ja/a. /ai/ra^ 
170, 204, 401-2. '714.' 02s. 941. 

0-72, 1111 ; JfUjJti. 141 : Ja'jni. xSSS ; 
Jdijlfa tlufnar. .748 . Jahaz/. 078 ; 

00» ; ./ainaaiai, 27.7; daiphal 
(Imlian Walnut). 47 : . . (Xutnie^:). 

701 ; Jfdaha. 10S() 

.lalap (Ipoiim-a Piir<.M), OSO. 

.lalaji, Indian (( )[)erculina TLirpethnink 
822. 

Jdli (Cane). 202 ; . . (Ca>-sje Flower k 1 4 ; 
. . .{Filagree Sereen). 71-7 ; . . . ((Iiun 
Arahje Tree), 4 ; JalUt bet. 2(t2 ; 
Jalpai. .711 ; Jahjrnar, 204; Jam. 
.720 ; Jama betiid. lOO ; JamdI->jota, 
447 ; Jdmdli, lOSO ; Jtiman Pluin. 
.72.7 -0; 100,7. 1100-11 . ... (Pome- 
^n'aaato), 90!> : Jamana [Bird Cherry). 
900 ; Jamani. 1 1 lU ; Jamairar (Tex- 
tile), 1 1 2.7 : Jamba (Cannabis sativ<i). 
249; . . . (Cuava). 90" ; . . . (Eruea 
sativa). 180. 184: Jatnbava, o20 : 
Jamhho, 180 . Jambirt. 320, 

.Iambus V, .72.7-30. 

Jamba. jambuL -720: Jamdani (Textile)^ 
dii^f.Jamnapari. ~io : Jamowa. 07.7; 
Jandgi. u.7a ; Jandel, 90: Janeaza^ 
,74. Jangrdka jjantng'i, 911 : Jangal- 
murgh (Jimcrle Fowl). 134-.5, 1*40 ; 
Jnngi (Indian Hazel). 428. 

Jamjli ( — Wil<l) 73: . . .-akrot. 47 : 

. . .-baddm (Indian Almond), 1073 : 
. . .’ba^lam (Sten-ulia fcetida), 10.70 : 
. . .-bhang. 22.7 ; . . .-bhindi, 029 : 

. .•chi-chdri'/d, 1081 ; . . .-hnldir 

443 ; . .-mfthi. (»91 .... pipU. .538 : 

. . .-pftpiz, 1049 : . . .'Suran, 0.7 : 

. . . -takla. 2s8 : Janhr. 808; Janjida. 
2.72 iJanthori. 7.7-3 : Janam/an. 1143; 
Jao. loo. 

.Japan Wax, 914. 

Jara, 91,7 ; Jardmkaf<h. 402 ; Jardmld. 
887 ; Jarnng-gigi, 543 . Jarat. 142 : 
Jargadi, : Jargi. 1121 . Jarhan. 
8.42; Jan |Cntti>ii;. .777. .7sl, .794: 

. ( Fie Us rt‘li;rii)sa K .738. Jari. 
Jt-rnj (ludiiro), 00.7: Jana ,sfiora. 
973. Jttnkha, 882: Jara. 1003: 
Jardl, 701 ; Jana. IO03 : Jusavanda. 
029 ; Jnfiha. t*.40. 

.1 VS'llNTM. 820-1. 

Jasper, .702, 710. 

JaMa. 402 : t/ti.'eha/, 71: Jd.sut, (>29: 
Jatn. 405 ; Jatamansi (vSpikenard), 
792 : Jatamansi. Indian (Cyperus 
rotundus), 4(»3. 400 : Jati (Bamboj)), 
HM> ; ... jatn (Mace). 791; Jatiko, 
U2l. 

♦J.XTROPHA. 0t»9-700, 1012, 

Jatnka. .733: Jan. 110; Jauandra. 
Io32 : ./ar, 040 : J(P'andla. 1032 ; 
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Javdsa, 720; Javf, 1121 . Jftrr 
•fodhi. 10S4, 1000 ; Jan^ !H» ; 

Jau-dne, 200 . JaiLdshir^ 535 : Jaud, 

!0) ; Jau'olum, 134. 

Jay, Blue. 132, 130-40, 142. 

Jayd, 251 ; Jayanti, 0S7 ; Jayn-pdla. 
)aypdl. 437 : Jazurfri, 71 ; Je<jaLhu„ 
704; Jti, 00; Jeku, 480; Jelachi. 
1143; JcmHd}i, 531: Jcnappa, 
janapa. 430: Jcnn, 128. 

Jequirity, 1. 

Jeramanis, ASl : J e rasa y na. iiOii : Jnd, 
192: Jerry, see Jari Jtru, 1001. 
Jesuit's Bark (Cinchona), 302-10. 

Jefhi (Cotton). 581; ... (Rice), 832 ; 

Jeivnr, 135, 141 ; Jewary. 1032. 

Jew’s Mallow, 405. 

Jhadicha-mitha, 48 ; Jhnmpi, 2 ; Jhan. 
1073 ; Jhajhinda. 1081 ; Jhara. 
824; Jharhcri, 1143: Jhar-ka- 
namak, 48 : Jhilma, 831 : Jhtnyd. 

754 ; Jkinwa, 833 ; Jhirina. 22 : 
Jhonki, 302 ; Jhdto, 400 ; Jhulas, 
115; Jhunyara. 843; Jhut, }huto, 
jhdto (Jute), 400, 41u : Jta. 249: 
Jibang, 1143 ; J'ldi-rndmidt 
Jidi vdte, 05 : Jigunuia. 141 ; 
Jilledu, 205; JilU (Bamboo), 90; 
Jinjali, jiyxjli. see Sesame: Jinjini, 
6(32; Jinsonge, 190: Jiotish-matiy 
292: Jirciy jiraka, jlrana. 442: 
Jirah, 716; Jirhul, 294: Jitaagi. 
484; Jiti. 774. JiradalL 525: 
Joha, 020. 

Job’s'Tears. 302-8. 

Jorf, 1084 : Jofu. 240 : Jojo. lO'ii.i ; 
Jo'kuU 785; Join. 121: J<oiaria 
(Wheat), 1087 : Jondhala, 1031 ; 
Jdndhariya. 800 : Jon-khar. 48 : 
Jonna. 1031 : Joniia, 538 ; Jotin. 

100 : Jovi. 538 ; Jowa, lOO ; Jowart- 
hatti, 584. 

Juur, jowdr (Indian 5tillet). see 
Sorghum vulgare : Jubla, 403 : Judi, 

581 : Jngi jngi, 132. 

JUGLANS. 700, 8 1 2. 

Juki, 821. 

Jujube, 1143-4. 

J unala, 1132 ; Junah, 430. 

JuNcus, 432, 401, 400, 770. 

Jungle Fowl, see Jangal-murgh. 

JungrOy 312; Junri, 1132; Junsong. 

520 : J uri. 1 14. 

JuRiNE.A. (Himalayan Dhup), 821. 

J urkanddlu, 101 : Jusabar, 330. 

Jute, juta (Corchoru.s). 405, 805, 808, 

924, 1027-8 ; . . . Aineroan (Abutilon 
Avicenna). 2. 

Jutili, 61 ; Jutta (Villebrunea). 164 ; 

Juvani, jurnni. 285 ; Juwa, 629. 

Jyree Tea, 45, 237. 

K 

Kaat-amunak, 0t)0 ; Kabdb-chin'i, 80u : 
Kabaing^ 293 ; Kabul, 884 ; Kabarra, 
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204 . Kabanng. 1051 : Kuhha/, 4()3 ; 
Kahbu. 000 : Kahonan, 887 : Kdhri, 
270 : Kahshiiig, 7(»0 . Kuhnd. 550 : 
Kabiitar. 134 , Kdch. 480 ; Kiudiakrn. 
1079 ; Karhan, 400 ; Karhaynj, 23 . 
Karhara. 400 ; Kavhcha shorn. 073 : 
Kachcfii, 308 ; Kachhnr. 440 ; Kach- 
kela. kuch-kula, 787-8 . Karhndl. 
kaehndr. 121 : Kachola. 48!) : Kachra, 
438 ; Kachri. 040 ; Karhu (Catechu), 
0; Karhu (Egyptian Arum), 308. 
788. 1140; /vuc/jOru. 444 ; Kwhtkn>. 
1073 : Kadaln). 2!)5 : Kndalr. 10!)0- 
i lUO ; ... (Beng.il (tram). 205; 

Kudali. 70 1 : Kadmn ''. 521 ; Kadbi. 
1034; Kaddu (Lat:enaria). 70 ,0 
Ka<l(t. 42!); Kadi, 1108 . Kadi), 2!)5 ; 
Kadsamhal, 248 ; Kadfi (t‘<u*'la- 
inr*ni), 512: Kadu ^S(pla^il tJourdh 
441 : . . .-khajur, 781 : . . .-sfrola, 

755: Kadura-pal, 531: Kaffa, 
855: Kaffrrr-inurirh. 200: Kdrnr. 
244; Kntur'i. 893: Kagara. !)30 : 
Kaydia, kaydia-dhrndor. 28 ; Ka- 
ghuii, 487 : kdghzi-nimbu, 32«> : 
Kagiri rankrt. (>51 : Kar/U. !) : 
Kagzi. 2)) : Kahn. 445 ; Kahnami. 
583-4 : Kahno. 1087 : Kahruh. (i4 : 
Kahruba. 1 105; Kahn. 1072: Kahu-ah. 
304-5 : Kaiur, 888 ; Kaidn. Ill : 
Kail (Blue Pine). 888 : ... (Hima- 
layan Ibex). 743 : Kaim. 538 ; 
Kaitnu, 121: Kain<lnl. 135: Kning. 
111 . 

Kainit. 77 1. 

Kaiyrni. 40 1 ; Kaji, 18() ; Kdjla, 141 : 
Ka}li, 037. !*42 : Kajra. 1051 ; 

Kdkarhia. lo) : Kakadu kakdi, 
kakkank (CiKumis utilwsimus). 430 : 
Kakari-kai. 438 ; Kakar-singi. 914 ; 
Kaka-tati, 498 : Kakhan. 470 : 
Kakhi. 570 : Kakkatdn-rirai. (>8(i : 
Kaknai (Cueuuus Mitivu^). 430 ; 
Kdkiiaj. 1120; Kdkra. kdkrasingi. 
!)0l ; Kakri, kaknr. kankur. see 
Kukadi ; Kdkun, kakuni. 088, 1135 : 
Kala-aln. (hlack-ginger), 1142 ; Kala- 
bachnng. 21 ; Kalabandu. kalahol. 
59; Kalacki. 191 ; Kdld-dana. 086 : 

. . . dhaturd, 4vS8 : . . . ganna. 936 ; 
Kalaha. 538 ; Kdld hahli, 443 : 
iCo/aC 433 ; .... kali. (Quicklime), 
710: . . . -ka-puttar (Linu^stune). 

710; Kala-jernh. -zcrah. 283; kdln- 
jira, SIl; Kalak, 99; Kalaka, 
270: Kdlnkado, 1131 ; Kdlakdt. 

!M)6 ; Kala kntwa. 981 ; Kalaka t. 
21 : Kalainakk. 1118 : Kdldman. 896 ; 
Kalamhak. 325 ; Kalampt, 97)) ; 
Kalame, 838 ; Kalamohra. 21 : 
Kdld-mucha, 1031 ; Kala-nagkesar, 
311: Kalangari, 317: Kalango. 
25-5 : Kalanga, 496 : Kdla-nimak. 
kdla-Hiin, 56 : Kalapa. 350 ; Kala- 
pai, 29.J : Kalar. 51; Kalarukh, 
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4S4 : Kdla mka. 4U.“) ; ... salajit, 

S73 ; . . . shim. 24S ; . . .^hirn. shalia. 
1001 ; . . . -siris, 40 ; Kalath, 504 ; 
Kdld-t'd (.Vitror kS^'^ed), 025 ; Kala til. 
hala^Ul. (Sesame). !»S1. ; Kaln- 

titur. 134 ; Kala trdmha. 532 ; Kaht- 
irah. 742 ; Kalnu--hin. halawthec, 
1007 ; Kala-zouyi-si, 07 ; Kalhir. 
4S7 ; Kdlhondi, 1030. 

Kale. 182 

Kalengi-ransjuva. 240; Kaletn. 101: 
Kaifah, 314-5; Kalhfnyok. S21 ; 
Kali. 1 1 10; Kali. see Kalai i 
Kalia. 103 ; Kalichas. 275 ; Kali- 
dudhi, 441 ; KdU-ghd». 403: Kali). 
135: Kali'jadi. 030; Kali-ka- 

rhuna. 710; Kali ki gagli. 390: 
Kali kiishal, 10S7 ; Kali lara. 774 ; 
Kdli-munna. 327 : Kalinhak. 325 : 
Kalinda. 310 ; Kalinga. 040 : Kalin- 
gad. 317 ; Kalin. 271, 275; Kalinsr, 
393: Kali ring. Oil ; Kalu'i. 270; 
Kfilka»huyxdd. 288 : Kalkastari. 020 : 
Kalla bans. 100 ; Kallar. 707 : KalU. 
530 ; Kdlmeg. 00 ; Kolrni-sdk. 080 : 
Kal ynungil. 102 ; Kalo-hikhuma, 21 ; 
Kalon. 003; Kaldnji. 811; Kalpam 
(Hemp). 240 ; . . . (Substitute for 
oil). 27 : Kalpayin. 400 : Kdliin, 
1107: ivw/iiMa, 833 ; Kahncara. 
Kamddh, S33 ; Kamdkd, 7S0; Kama- 
rakha. kamarangd. kamraagd. 07 : 
Kamarkas, 180 : Kambild. 755 ; Kam- 
bili-piich. 785 : Kambd. 78. 003, 800 : 
Karnrla. kamala. 55, 755 : Kamfrr. 
244; Karnhyiin. lOO: Kaminian. 1052; 
Kamld-nebu, 322 : Kamwa-regn, 04 : 
Kamohi, 887 ; Karnrup, 1005 ; 
Kamngn. 83 : Kamun, 442 ; Kdmu- 
rdlit 320 ; Kan. 270 ; Kana, 929 : 
Kanabira. 240 ; Kdnagi, 791 : Kanak. 
1082 ; Kanakaphdia, kanako. 437 : 
Kanal-myU. 140 ; Kanalu. 190 ; 
Kanaq, kanas. 249. 

Kanara Xut, 352. 

Kanhdr, 354: Kan-hhendi, 755; Ranch, 
503 ; Knnrhan. 1005 : Kanrhana, 565: 
Kan-vhr. (010: Kanchu rai.lOol; Kan- 
da (Oni»>n), 58 : (T.icea pinna- 

tifida). 110 , ... -goddn. 05 ; Kandnl 
kema, 534 ; Kdndnminayi-miraiiam. 

: Kdnddr, 000; Kandtb. 

204; Kandiara. 27<»: Kandtka. 
1144; Kandir. 240, Kandla. 121 ; 
Kandur, 002; Kangnr, 1080; Kan- 
ghi. 2 ; Kangji. 537-8 ; Kdngni, ^ 
088 : Kangra. 1031 ; Kangn (Italian . 
Millet). 843. 088; Kan'ha. 1072; 
Kanhlycm. 1051 : Kanhya, 538 : 
Kanja, 100; Kdujika. 1108; Kan- 
jiram. 1051 ; Kank, 1082 : Kankala. 
800; Kankar (Cassie Flower). 14: ‘ 
, . (Lime), 008, 711 : Kankura, 144 ; 
Kfnikntake, 554: Kanli-kand. 110; 
Kanmar. 979 : Kannurhi. 8S8. 


Kanoff, 630. 

Kanrai, 1051: Kans. 930; Kdnsa. 

401 ; Kdnsi (Saccharuin spon- 

taneum), 030 ; ... (White Brass), 

402 ; Kant, 249 ; Kanta-dlu. 496 ; 

Kanta bans. 99 ; Kantaka. kantal. 
kanthdl, 94; kantala. 31; Kantah 
kakuri, 439 ; Kantali-kela. 787 ; 
Kanta-siris. 45 ; Kantemath, 03 ; 
Kanthan, 486 ; Kantidriy 276 : 
Kantosirayo, 15 : Kanviy 583-4 : 
Kanyin (Spurgewort), 47 ; ... 

(Dipterocarpus), 499, 501 ; Kan- 

yingok, 500. 

Kanyin Oil Tree, 501. 

Kanyounq, 501; Kanyun, 834; Kari- 
zau\ 116. 

Kaolin. 330. 

Kaon. 988 : Kaoria. 3 : Kaparda. 989 ; 
Kapardaka-dhasma. 710; Kapasiya. 
029; Kaphitki, 164 ; Kaphle. kkapli, 
1084. 1087 ; Kapi, 364 ; Kapieriet. 
144 ; Kapli, 755. 

Kapok. 521, 571. 

Kapsi, 100 : Kapti, 804 ; Kapur, 244 : 
Kapurkachriy 776 ; Kar. karu, 
(Riee). 830-8 ; Kar. karar (Saf- 
flower). 276 ; KarOy 640 : Karafs, 
72 : Karail. 102 : Karainy 902 ; 
Karaka. 1073 : Kdram (Carbonate 
of Potash). 48 ; Karam (Myrrh). 
400 : Karampu. 527 ; Karan, 785 ; 
Karanfal. 527 : Karangalli. 9 : 
Kaiangi. 1060 ; Kaiang kunthrikam, 
248 ; AV/ran/-cakt\ 948 : Karnnkusa. 
402 ; Karapn kongiliarn. 248 ; Ka- 
rari. 141: Karanndd, 270. 1005; 
Karonng. 190; Karaicya. 284: Kar- 
bo. 732 : Karhuz, 437 : Karchi, 
040 ; Kardi. kardai. 276, 278 ; Karr. 
498 ; Karedha, 1073 ; Kare kabbu, 
937 ; Karckai. 270 ; Karil, 264 ; 
Kareta, 991; Kari. 333; Karigo. 
317: Knrijirigi, 811; Karikata, 
139 ; Kari nianjal, 447 : Kari-mara. 
499 : Karim-polam. 1080 ; Karingi. 
1132; Karlnthagara. 908; Kdrit, 
440 ; Kar>rano. 046. 

Kark. 102 : Karka. 777 : Karkach. 
003: Karkandharu. 1143; Karkaya. 
1073 ; Karkbrn. 445 ; Karmabres, 
532 : Karnmh. 882 : Karmai. 120 : 
Karinarangn. (K : Kama nebn, 325 : 
Karnipa. 930 ; Karoton. 490 ; Ka- 
roya, 284: Karpa rog. 1117; Kar- 
pd^d-i. Kdrpdsi, 522, 570 ; Kdrpiira. 
244 ; Karra. 485 : Karruu'a. 313. 
Karsh zaih. karshu. 911 : Kdrsi, 716 ; 
Kartdl. 1031 ; Kdrttu-kizhangUy 489 ; 
Kara, karurelam, 3; Kama, kar- 
rnva. 310. 313; Karui-taroi, 755: 
Karumbn. 930; Kanin, kirnu, 999: 
Kaninni-kizhangu. 65 : Karun- 

gandan. 98 ; Kariinkdli. karunthali, 
498: Karun-shiragayn. 811; Karu- 
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uniate, 488; Karvi, 1117; Karvila, 
264 ; Karwat, 71 : Karwa-icl, 183 ; 
Karwa-tu, 316. 

Kas (Indian Hemp), 249 ; Kds (Sac- 
charum spentaneum), 030; Kdad, 
930, 1122 ; Kasai^ kasi^ ka-sd 302-3 ; 
Kasaile, 83 ; Kasa-jonar^ 869 ; 
Kdsamarda, 288 ; Kasar, kasur, 
278 ; Kasaraka^ 1051 ; Kaaei, 393 ; 
Kaseru, 466 ; Kashfa, 174 ; Kash- 
kdsh, 846 ; Kaskut^ 402 ; Kastnal. 
130 ; Kdamirajanmd^ 429 ; Kdsondis 
kdsundd, 288 ; KaspaU 532 ; Kassai- 
hij, 396 ; Kaaser^ 882 ; Kassumar, 
980 ; Kastura^ 785 ; Kasturi-hhendi, 
629 ; Kdsumha, 276 : Kasuruiy 
466. 

Kat^ 365 ; Kata, 1001 ; Katamhi, 553 ; 
Katdyi (Cotton), 571 ; Katan (White 
Silk-Cotton), 521; Katanga, 99; 
Katappa, 1073 ; Katakanai, 843 ; 
Katdrd, 936: Kataria, 831; Ka- 
taridabooa rnah, 880 ; Katausi, 99 ; 
Kateli, 577 ; Katevala, 31 ; Kath, 10, _ 
11 ; Katha, 8; Kdthdl, 94; Katkia, ! 
kathi, 1086, 1093 : . . . -dhendor, hath- j 
aola, 29 ; Kathiya bhang, 254 ; Kathol, j 
919; Kath6n,SZZ\ Kath-ahim, 248; i 
Kathu, 532 ; Kati (Cutch), 9 ; ... I 
(Indigofera Gerardiana), 115; ... j 
kardi, 278; Katila, katira, 1051; I 
Katil belati, 578 ; Kat illupeL 627 : ! 
Katira, 95, 168, 1051 ; Katjang j 

(Doliehos Lablab), 508 ; . . . (Ground- | 
nut), 74 ; Kat-karang, 190 ; Kat- ; 
kari-muga, 1009 ; Katki, 405 ; j 
Katkura, 1003 ; KaUnayili, 121 ; ; 
Kataawar, 521 ; Kattal-ka-chuna, i 
710 : Kattan, 720 ; Katthia wala, 978 ; j 
Katti mandu, 627 ; Kaitra, 120 ; j 
Kattu, 1072; ... kadei, 132, 140: j 
Kdttulli, 1049 ; Kattup-pepudal, | 
1081 ; Kdttu-yelek-kdy, kdtu, 65 ; j 
Katu-bhnngn, 252 ; Katukarohini , 
640 ; Kdtvd, 440 . Kdtynl, 124. 

Kaudd, 1049 ; Kauka. 102 ; Kaak- , 
hny'in, 1039 ; Kaukkyi, 838 ; Kauk- i 
nyin, 101 ; Kaukyin, 838 : Kaula, | 
441 ; Kaulanji, 1110; Kauha babul, j 
3: Kaundal, 1081: Kaung, 760; i 
Kaur, 264 ; Kauri (Cluster Bean), j 
449 : ... (Shell), 989 : Kaura-ro, I 

114; Kara, 364; Kavadi, 989; 
Kaval, 269 ; Kacandala. 1081 : 
Kaviang, 1053 ; Kavika, 526 ; Kavi- 
katti, 498: Kawa, 364; Kawa uU, 
102 ; Kawriya, 22 : Kdyam, ;>34 ; 
Kayet, kyet, 651 ; Kayik. 743 ; Kay- 
inu'a, 103 ; Kayu, 72 ; Kayur, 5IH ; 
Kazu, 161 : Kea, 111 ; Kecara, 429; 
Kechu, 508 ; Kechuhang, 488 ; 
Kcdari chua, 63 ; KeersaL kkrraal, 
kirsal, 10, 11; Keiao, 902; Keiiri; 
888; Kejur, 885; Kekchi, 610; j 
Kekune Oil, 47 ; Keia, 787 ; Kelep ^ 


Ant, 569. 610 ; Kelkel, 288 ; Kdon, 
. . .-ka-tek 291. 

Kelp, 50. 

, Kelu. 291 ; Kelvaragu, 518 ; Krma. 
, 534; Kemhu. 558; Kemp, 249; 

• Kernpu (Cutch Tree), 9 : . . . (EIeu«ine 
j coracana). 520 ; ... (Red Sorrel), 

j 629; Kenda, 188; Kendu, 499: 

[ K€nevir.kennip,kentyr. Kengwa, 

1 101 : Keonla. 320 ; Keori (Cedar), 

j 291 ; Keratin, 645 ; Keri, 161 : 

j Kermerick, 98 ; Kermes, 1054 ; Ker 
\ mor, 140; Kernani, 625. 
i Kerosene, 454. 457, 812. 872-9, 1000. 
j Kerow-aimbi, 880 ; Kerra, 1051. 
j Kertophorus Leerii, 628. 

Keraai, 392 ; Kerze, 708 ; Kesar,, 429 ; 
Keaari, 8.38 ; Keadri dal, 902 ; Keseru. 
10l2 ; Keau, 915 ; Keaiir, 466 ; Ketgi. 
18S ; Kethc, 1008 ; Ketki, 31 ; Ketua, 
keva, keu:i, 99 : Ketuki, 111 ; Keun, 
720 ; Keura, keora, keori, 188, 777, 
821, 1133 ; Kevar, 518 : Kevir, 520 ; 
Kcyan, khabhu. 930 ; Keyini, kyeing- 
«/. 201 ; Khabium. 912 ; Khad. 

khadar, 767 ; KhnghaL 688 ; Khago. 
123 ; Khai-pok, 707 ; Khair (Cutch), 
8; ... (Cymbopogon Jwarancusa), 
462; Khajalya rog, 1117; Khajur, 
115, 882 ; Kkajuna, 937 ; Khajur ka 
hoklo, khajur munj, 884 : Khajuiva, 
564 ; Khaka, 1068 ; Khdkhaa, 846 ; 
Khdkra, 180; Khah-matan, 1127; 
Khalis, 1143 : Kham, kham-dlu, 492, 
496 ; KhamdJ, 885 ; Khamazora. 
1120; Kham-ldkh. 1053; Kkamo, 
913 ; Khamrak, 97 ; Khand, 952 ; 
Khanda. 930 ; Khandahar thing, 535 : 
Khandarus, 1132 ; Khandu ((harden 
Pea), 003 ; Khandu (Kingfisher), 
130; Khang, 102; Kkangam khdr, 
113 ; Khonjak, 902 ; Khanpuri, 581 ; 
Khanr. 952 ; Kkapli, 1084, 1087 ; 
Khdr, 113-4; Khdra. 906; Kharak 
885 ; Kharhiqa, kharmuj, 437 ; 
Kharbuza, 269 ; Kharchu, 774 : 
Kharda rog, 1117; Khdrek, 504; 
Khareit, 911 : Khdreza, 276 ; Khan, 
kharinun (Glauber’s Salt), 56 ; ... 
(Medicinal Clay). 330 ; ... (Sugar- 
cane), 037; Khdri (Sodiiuu Sulphate). 
51 ; . . .-lani, 114 ; Khari-matti, 710 ; 
Kharjura (Wild Date), 885 ; Khar- 
jura, 1044 ; Khark, 205 : Kharru, 
330; Khdrturna, 316; Khdr Cisaia, 
.54 ; Kharya-mitti, 710. 

Khaaa. 981 : Khas-khaa, 116. 4rt2. 
686, 775, 778, 1106 ; Khasanth, 535 : 
Khastila. 846 ; Khatta, 326 ; Khattu, 
715; Khan. 767; Khavi, 461; 
Khayan. 1026: Khe)ijk, 1053; 
Khcnda, 498; Khenti, 115: Khcr, 
988; Khen. 1086; Kluriiya, 882 : 
Kkesdri, 507, 70.3, 829 ; Kh>-aes, 618 : 
Kkeala, 624 ; Khtu, 779 : Khacnau, 
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;')3S ; Kfulinh'*, -7.”) ; ^vhira, 439 ; 
Khtrtii, 1131 . /v7(</ n/, ‘.>13 ; Khmip, . 
91) ; Khfinhii, lll.~)3 , Khoiru, 9, 
Khi‘n<'h-f»iiijl<i, 13'.); Khot\ k'hon- 
khm, kho) -kd-khor, 14-7, Khothir, 
427 . Kkotm, klutijd, 473-4 . Khuhani, 
903, Khdil, lOJiO ; Khurna, |03I ; 
Khunhut, 14, Khmuk 731 ; KhuTHji, 
<lcvd, 37S ; Khihti, 209 : Khdufi. 
074 3. (ihO; Khdnuk\ 4HS ; Khurdi*ni^ 
023; Khdrdt. 742; Kfnhma^ 8S2, 
8S3 ; Khiir/idkka, 742 . Khurti, 449 , 
Khd’Shtih. 1 13, 884 ; KhdSio-//fir)4^ 00 ; 
Khffi )i-.'<ri}td, 1139, Khi/ir, 470, 
472, 473; Kid, 211 ; Kiahontj, 779; 
Kiddin/ti, rt'2*‘i : Kian;/, 1139; Kiart, 
204 ; Kfhi hii/arit, 102 : Kich-chififk- 
ki::kan'j>i, 444 ; Ki^hri, 709. 

Kirk\rni tia.'itif'a, t^ee Funiiin)iuC‘lasti«*a, 

Oi.l.l. 

Kiff, 249; Kunki, kt/inkf. 103; 
Kikdr, 2; Kiki, 913; Kt'kra. 3(1 : 
KiL 378 ; Kildfii, 73 : KiUinf/n, 
J028 ; Kilar, 291 ; Kiidfdka. 470; 
Kilrhia. 140; Kilkila, 139: KilUir, 
113: KilU, 141: Kilhmjd, lo49 : 
Kibnom. 130: Kibwj, 911: 

710; Kiltaa, 113; Kihi, 770> : Khu, 
320, 738 ; Kimbu. ktmd, 999 ; 

Kimn, 337 ; Kunti, 323 : Kbnukht, 
347 : Kind‘kina, 3).)2 ; Kin-dur. 
kiniT, 249. 

Kmii-tish. 341 
KinL'tir»lier««. 139. 

Kinnah, hinab. 249. 

Kino Tree'. The true ( Ptt rocarpus 
iIa^^apiurn). 1S9. 908; ... Bengal 
(Butea frondosa), 189. 

Kinton. 311 : K(}>aro>j, 144: Kirdmhn, 
527 : KiramUt, 347 ; Kirattj. 988 : , 
Kiranti, 100 : Kiranuja, 808 ; Kino-*, 
k idth, 38; Kiray, 114; Kirhut, ' 
317: Kirchern, 295; Kir/nt-fd~ . 
dursini, kir/ah, 314 ; Kin, 293 : 
K'fkO}, 347 ; Kirkina. 311 ; Kirm. : 
kir/fidz. kirmddna. 347 ; Kirmai, 
10.73 : Kirtntild. kinudr'i-oira, 93 , 
Kina r>. 2o4 ; Kirrdrt, 293: Ku''‘, 
249 ; Kirtk. 398 ; Kiryat. kirynt>>, 

09 ; Kii^hnr kuiidur, 174 , Ki-'^htnnshi. 
IIIO : Ki-'ihtd. 910 ; Kisnu-'f, kijidfui- 
/idi'hi'ttu. 1112; Ki.fri. 142: K/tfui 
Fibre. 170. 187. 28)1. 429; Kiya-^i, 
.310:Ki:ac. 303; Kizhkay-nrlb, SS7 ; • 
Klnri, 144. 

Knaplo^. 249. 

Km-HH. 49)1; Knol-khol, 182: Koa, 
1003; Kobhdri, 350; Kobi, 182. 
K‘>rh, 740. 

K‘ < HIA IXOU A, I 14. 

Kovhinda nari-vniddynm. 1049, Kodn, \ 
104 : Kodntn, kndo. kvdod dhan, j 
80.H ; Kodi, 318 , Kodi, 0.8)1 , Koiii- 
jnnn-dirr-.p-jxizham, 1112; Kodi- 
pulld, 437 ; Kodmurki. 1131 ; Kodon, 
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319, 843, 808 ; Kodra (Kieusine 

eoraeanu), 101, 197, 318. 833 ; ... 
{l*H?tpahim stTobiculatuiii), 8))8, 871 ; 
Kodii ((.’sperus eorymbesus), 400; 

(Lay:enaria vulgaris), 700 ; 
Kodzo, 180. 

K«>el, Indian, 133. 

Kdflo, 333 ; Kdffar (Holarrhena), 040 ; 
Kohaln (Harley Alcohol), 1043-4; 

. .. ( Himijilvin), 441 ; Kohi, 133; Kohi 
tdunuj, 230 : Kohila, 133. 

Kohl-rabi, 182. 

Kohumbti, 780; Koia-pipali, 113; 
Koir. 9; Koirnl, 120: Kokabdlarz 
(Mn-a), 781 ; Kokah, 130; Kokam, 
kokum Butter, 479, 533, 812 ; 

Kokho, 981 , Kokko. 43: Kokku. 
139: Kokwa. 101; Kol (i>ee), 124; 
Kdl (Walnut Tree), 700; Kola 
kfudf, .340; Kolati, 889; Kolc- 
rnga, 87-8 : Kolhena, 833 ; Koli, 
140. Kohar, 120-1 ; Kolijdna, 00; 
Koliifho, 347 ; Kolisf^f.ira, 1003 ; 
Kob)f’}i, 124 : Kolsa. 333 ; Kolsa- 
ka-pathar, 702 : Kom. 93 : Kombu- 
pudalat, kommu-potta, 1081 ; Kom- 
bdtht^m. \'2-^ \ Koynri, Komnnkus, 
890 ; Kon, 95 : Konai,i, 545-7 ; 
Kovdch pitta, 142; Komgi, 123; 
Kong, 429; Kongki (Hiiiudayun 
Clierry). 907 : ... (Markinu' uut 

Tree).* '.)81 ; Kom. 988. 

Konopj, konople. 249, 

Konraik-km. 287 : Koornlah Pine, 07. 
Kopra, ^ee Copra. 

Kora (Setana), 988. Korah, {Corah) 
Silk.-, 1914. J(i24-3 : Korm. 405, 
4)»7 ; Kora-kdt’ la. 31) ; Korak-bft, 
2ol : Korala, 120 ; Korani, 902 : 
Ktfrattai, 1081 . Koreki-jhar, 403; 
Korkkar, 249; Ko,<a ( Wator-verisel ), 
4*)2 ; ... (Saceharuin .'.pontaneiiiii), 
9.30 : Ko$in, 393, 390 ; Ko.'ihn, 400 ; 
Koshtd, 40)> : Ko^i, 739 : Kos^a, 89 ; 
Kostum, 980 : Kosuau kosumba 
(Sclileh'hera). 980: Kos>ttttni, 128. 
Kotamnlh, 427 : Kotrin pam, 1082 . 
Kot-arabi. 347 : Kotasx. 733 : K<>(< 
(Be<*.',' DfUiuiuir). 128 . K<ith(nnir(i, 
127 ; Kotidfi. )>27 : Kota (I’lnu^), 
889 : Kotoha, 9!) ; Kottai, 03 ; 
Kottei, 913; Kotu. 332. Kong 
kdf'mhi (Bixa). 142; Koushikaha, 
400. Knvarid. koivar'd (Cassia 
Tora). 288; Kovidara, 121 ; Kovn, 
kaoria (A<*a(*ia arahiea). 3 ; Koya, 
DMDl ; Knyflah, koyala {I’oal). 333. 
Kraidoiif, 204; Kraipang, 201 : Kra- 
muka. 83; Krea, 911 , Krii^ig. 202. • 
Knns. 29.3. 

Kris, 490 ; Krishna-jirka, 283 ; ... 
m/rtika, 327 : . . . -til. kaia-til, 981 ; 
Kris.^, 493 ; Knts. kritz. 494. 

Kroton. 913. 

Kroivai, 311 ; Krumbal, 538 ; Kshard,* 
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.*)<) , K.8}inri htvana, .^7 ; Ksumd, ' 
720^1. I 

Kiiaka neshasteh, 773 : Kuar, <>40 , | 

Kiidn\ 832 : Knarpurui, 44H : Kn- 1 
bara, 83 ; Knbra, see Kuiuhilu : 
Kuhyaham, 1080 ; Kuca, kiisa, kam, 

201 ; KucJi, (144, 74(). I 

Kueherebs, 21).7. j 

Kuchkdr, 740 ; Kurhld, 1051 ; Kuda ' 

((7inessi Bark), (>40 : ... (Garden 
Pea). 003 : ... (Jainan Plnni). ; 

520 : Kuddia khdr, 171 : Kudoly \ 
kempa (Cieer), 205 ; Kudar (Dio- 1 
spyros montana). 400 : Kuhar (Sand 
i'Jrousc). 134 : Kuhita, 20 ; Kujari, 

202 : K}jk, kukdn (Dates), 885 : , 

Kukad-veL 755 : Kukarphalb 020 : 
K)iknur, 845, 847 : Kukri (Melon), 
430; ... 1132; Kukur-alu, 403; 

Knk^idn, 882. 

Knl, 1143: Kula-dammar (Cfxnfiviwm), \ 
248 : K}dat, 504 ; Kuldu'an, 002 ; 
Kulese, 303 : K}di beyun. 1027 : ‘ 
Kidinjiin, 60 ; Kulja, 740 ; Kudiada, ' 
128 ; Kulla-kith, 538 : KuUu (Dios- , 
corea), 406 ; Kulluk, kulna, 101 : ; 
Kulnar, 716 : Kulon, 002 ; Kt'dtki, 
kurthi-kalai, kurti (Dolichos). 504, j 
871 ; 532. 

Kum (Tragacanth), 05 : Kumad. 930 ; 
KunmL 1 ; Kumdri, 50 : Kumba ■ 
kdr, 838 : Kumbala. 441 : Kumbi, | 
kumhir (Careya), 260. 1005: Kum- '■ 
bxdukay (Erythroxylon), 525 ; Kum^- 
riah^ 697: Knmhrd, 130: Kum- 
kumn. 755 : Kumla (Cratreva), 420. 

Kiimmel (Caraway), 284. 

Kiimpta, 584 : Kumra, 441 ; Kumta, 

16 : Knmtia. 18 ; Kuncuma-vcsalu, ■ 
879 ; Kund, kurkund (Rcenineria 
nivea), 144: Kunddlu, kubra (Ciir- 
ardinia), 161 ; Kunddnuqa, 700 : 
Kundapidn, 120 : Kundi, 736 : Kun- 
dol. 121 : Kundrikar?}, 248 ; Knndxir. 
174 : Kundur-rumi, 002 ; . . . Kundnr 
unsa. 174: ... zakar. 174; Kunyc 

liyajn, 1105; Kungu, 845: Kunyiu 
manu^ 420 ; Kunj (a design m shawl- 
weaving), 1127 ; Kunjad, kandur , 
(Pistaehio Xut), 902 : . . . (Sesamuin). ' 
081 ; Kunkudu, 970; Kunkuma see 
Kurkum : Kunnadi, 563 ; Kun- 
pyaung, 1039 ; Kunro, 913 ; Kunsi, ■ 
8.3 ; Kuntali, 128 ; Knntela, 787 : I 
Kunti (Cypsnlpinia dig\Tia), 102 ; . . . ' 
(Dammar Bee), 128 ; Kunurakkam- , 
pishin, 174; Aanyoe, 891 ; Kunzad, , 
902 ; Kupak, 133. i 

KrPEROs. 466. ^ : 

Kuppal. 55 ; Kuppi, 887 : Kurayu- 
mangjaU 142 : Kurai, 466 ; Kura- 
kan, 518;' Kurdl, 121; Kura 
pa.supu. 447 : Kuranq. 774 ; Kurbi^ ■ 
1031. 

Kurohi Bark. 640. 


KurquL 16(» . Kurkn fB,myan Tree), 
537 ; . .0 (IVIalleru.s philippinerisis), 
75.5; Ku/knm, kunku?na (('r<i(Mis), 
42!> ; Kurkund, see Kund ; Kurk 
uzum, 1112: Kurmanq, 121; Kur- 
pura-silu/iit, 716; Kurra, 640; Kur- 
mimhulle-jnillir, 880 : Kurthi-kcdai, 
kurti. see Knlthi \ Kurtum. 276; 
Kuru, 405 ; Kurnmha, 748 ; Kuru- 
mia, 270 ; Knrund, 428 ; Kurundu. 
313 ; Kuruvakumara. 525. 

Kus, kam, ku'-n (Saecharurn spenta- 
neum), 020-30 ; ... (Silk. Arab.), 
004 : Kusharta. 408 ; Kushiar, 030 ; 
Kushm-dru, 005 ; Kushniz, 427 ; 
Kushii, 010 : Ku8i. 408 ; Kusturi, 
14 : Knsuhi, 276 ; Knsum, kiifnimbo, 
kxisumha, kusnndiyachi ((.’art ha mi is). 
276, 278: Knsumb (Schleiehera. ), 
080 : Kuftirar. 035 ; Ku^irari. 100,3. 

Kxit (Saussurea), 821. OSO : Kutaja 
(Holarrhena). 640 : Kutr, 0 ; Kutfla, 
kuthi (Carthamiis), 278 ; Kuthi- 
rekai, 1026; Kutia, 1143; Kutddl 
(Daphne oleoides). 486 ; . . . (Witha- 
nia somnifera), 1120: Kutili, 547; 
Kutino, 00 ; Kuiki (Pameum niihare), 
845, 860 : Kutn. 571 ; Kntra, 518 : 
Kdtu, k'U’tii, 211: Kutuka. see 
Kutaja ; Kutun (Gossypiuiu), 571. 

Kuva (C'nrcuma). 444 : Kuva macu, 
773: Kuvdra. 59: Knirdra, 449: 
Kuya>ingira, 103 : Kuza khayid 
(Sngar-eandy), !>53 : ... misrx 

(Egyptian Sugar), 052 : Kuzharnh, 
427 : Kuzhurai. 276 : Ku'ar (Vin's 
vinifera), 1112: Kyakat'ra, !^0 ; 
Kydn, 0.30 : Kyankchin, ♦)! ; Kga- 
thaung-ira, 10t> ; Kyank-pavk, 742 : 
Kyauktu'in. kyaukchaung, 051 : 
Kyaung-ira, 104 ; Kyay-gyot, kyay- 
ta-ma, 141. 

Kvdia, 052. 

Kyfinga, 202 : Kyeit. 393 ; Kyellv, 
kgeloua Bamboo (Dendrocalanuis 
Brandisii). 101 ; Kyetmauk, 703 ; 
Kyetpanng, t>50 ; Kyefsu, 015 : 
Kysoor, kafteru, kesur, keshur (Seu- 
pus Kj^oor). 466 ; Kyiin (Teetona), 
i068: Kyirai, 732. 

L 

Laba (Banhinia), 120-1 ; Lnhang, 527. 

Labeo (Kalban Fish). 542. 544-5 

Lnb-guraniya (Dark Purple Vain). 
493 ; Lahlab (DoUehos Lablab). 508, 
-10. 

Labnrnarn. Indian (Cassia Fistula^ 
287. 

Ldc, Idkk. (Tachardia iaeea), 03- 4. 
200, 447, 537. 777. 1053-66, 1144. 

. . . Button. 1061-2 ; . . . Dye, 417 ; 

. . . riarnet, 1061-2 ; . . . Seeii, Stick, 
1060. 

Lae Tree, 080. 
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Liirt'd. htcrd Sinutft/\ hidutta^ luka^ 
si‘e Lac. 

Larha (a quality ni Saffron), 430. 
LAriiN'O'^THRV V (Cnckcli.itDr), 3H7. 
Lac(jupr-U(>rk (IJunnasD), 77t)-SO; Lae- 
vviirk (Indian). 10il3 4. 

Lada, MU. SDIJ ; Lddu, 323. 

Lad\'.s Fin^(‘r.-. 1)31, 
i..A(;KNAiUA, 44i», 700' I. 

L A n !•: R.ST R tE M I A . 7 0 1 , 1 <>{ J a . 

Lu'ih, tiSS : Laghu, luiika^ 72 . Laghunr, 
4S(1 ; J.>akar, 190 ; Ldhi. (037 : 
Lahra, b09 ; Lai-hak, 183 ; Lajivard, 
aOi. 

Lakh, see Ldc\ . . . (Latliyrus sativum), 
001. 703-0, 1037 ; Lakhar (KIius). 
914 ; Lakhiga (Borax), 172 ; Lnkhori 
(Lathvrus). 704 ; Lakkos chromatinofi 
(of tlie Pcriplas), 10.74 : Ldkfthd, 
Idkshd-tara , see Lakh ; Laknrha, 94 : 
Lfil (Ruby), .7.78: Lai ganna (Sugar- 
eane), 930 : Lalai, 4o : Lalakie, 144 ; 
Lfil amt/dri (Rozello), 029 ; La-lnwa 
(Musk-deer), 78.7 ; Lal-berela, 991 : 
Lal-bUhi, 293: Ldl-bhercnda, 700; 
LaLbhopali, 441 : LalchumL 204 ; 
Lal-devddr, 294 ; Ldbndrdgan, 1081 ; 
Lalio (Cotton), .784 : Ldlkd, 318 ; 
Ldl-kkair, 9 : Lal-marchay 26.5 : 
Lal$ag, 62 : Laluhakar (Country 
Sugar), 952: Lama, 121: Lamai, 
124 : Lamajiaka. 402 : Lamtb, 98 ; 
Lamjaky 402. 

Lamp Oil, 358, 62-7. 800, .870, 910, 980. 
Larnahing, 8SS : Land, 113-4: Lana 
hatu, 456: Lanan, 114; Ldinang, 
1116; Landibe, 200. 

L.-v>'dolphi.a (Rubber), 0.77. 049. 

Lang, 598, 704 ; Langa, 527 ; Lant, 
113-4 : Ldning, 1112 ; Lanka, 441 ; 

. . . si], 531. 

Lanquas (.Javan Galangal), 60. 

Lap'ket, see Letpet. 

Lapis Lazuli, .761, 663, 716. 

Lapdtifjdong, 1053. 

l.AI’OKTKA. 102. 924 

Laps\ 1137: Lapta, 952; Ldr. 439; 

Lxiranuft. 320. 

Lani. 701-3, 7.72, S12-4. 

Lnrgd, 914: f.ar-kdna, 90.3: 

Lark-s, 132 3. 13.7, 

Lasan, .78 ; Lasan*a, .7t)2 ; Las^r, .733. 
Laser]>itiuni (.\safetida), .733. 
LASlororrA SYMFHYT.I.I.^CFOLIA. 190. 
Lasiomrhon" erioceph \L rs, 540. 
iMsnigdn. ,702 ; LaAsi. 47.7 ; Lat, 201 : 

LaUi kastunkd. 029; Latang. 101. 
l.aterite. 01. 

Larhvnsm, 70-7 ; Latf{vrv.‘' sativus, 
300. .707, 59S. 001. 703-0. 902, 1037; 
Lat>-am, t»(t0 : Lationj, 00; Latkan. 
142; 177: Latri. 703, 

Lankt. 700. 

Lacn'ka. UOU. 

Lanvg. .727- 


Laiu’fl (Machiluh odoratissiina). 1009. 
Ldvana. 903 : Lavanam, 903 : Ldvon- 
chu, 1100; Lavandon, 60: Lavanga, 
lavinga. laicang, lawanga (Clove), 
.727 : Laranga {(.'innatnon), 313 ; 
, , . patte, 3 1 1. 

Lavvsomv. 821. 

La>jo~gundli, 842. 

Lead. 402. 

Leaf. Indian. 313. 

Leather, 032 ; ... Sambar, 039. 

Lebleh, see Lablnb. 508. 

Lecvnicm (Cnceida*), 229. 386. 

Leek, .78. 

Lcha, 195 : Lcik-kyae, 1079 : . . .-pyen- 
won, 1079 : Lein. 720 : Lelin, 125. 
Lemon, 32.7 ; . . . Oil of, 327. 

Lemon Grass. 457-9 ; . . . Edible. 459- 
60 - ... Oil. 457, 821. 

Lentil, 708. 720. 

Ltndha, 809. 

Leopanl, 032. 

Lep (Pla.ster). 1‘5 : Lepi (Rice), 829- 
30. 

Lepidolito. Lepidonclane (Mica). 781. 
Leppett, see Letpet. 

Leptoptilus debius (Adjutant), 140. 
Lean (Ficus elastica). 051 ; Leteku. 
783 : Letkop. 10.70 ; Letpan, 168 ; 
Letpet, Leppett. Lup'ket (Tea). 235-6 ; 
Litlok kyi, 040 ; Lettouk tkein, 1132. 
Leuc.ks Cephalotes, 483. 

Lena, 850 : Li (Pear), 910 : Liamda. 

75.7 : Libn (Sour Lime), 326. 
Lh.'uala Pr.LTATA. 5oO. 

Lignum-vitd. 484. 

Lioi'sTK’i-M [Maikosan ferment), 759. 
Lioustri m Roxburghii. 1047. 

Likh, 140: Likk-ar-u, 

Lilac, ‘Persian, 780. 

Lim (Blue Pine), 888 : . . . (Moulinein 
Cedar), 290. 

Lima or Duffin Bean. 880. 

Limanza, 888 ; Liirdxx, 780 ; Limbarra. 

781; Lin)bu, 325; Limch, 114. 
Lime, Carbonate of, Limestone, 70'‘ 
10, 712, 771. 

Lime, Sour. Limetta, Sweet, 326. 
Limonene, 284, 

Limonum (Louion), 325. 

Limjff'ikfi, 320. 

Linen. 721-5. SOS. 

Lingo potta, 108 1. 

Linnet, Indian. 133. 

Lino, 720, 

Linoleum, 282, 814. 

Linon. 571, 720-1. 

Linseed and Oil, 719-21, 725-31 741 
770, 812, S17. 924. 1007. 

Linuy Linum, Lincm i'Sitatissimum 
see Linseed. 

Lipiah, O/ac { Villebrunea), 164. 
Li<)VIP.A5IB \K UKIENTAI-IS. 01. 
Liquorne, In ban Substitute. I. 

Litchi, Uch' (Fruit). 7iJ3. 

H6s 
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Litharge, 707. 

Lithospermoji (Coix), 392. 

Litmus, 48. 

LiTStEA, 544, 1009-11. 

Lit wa^ 822 ; Lohak, 912 ; LobeiUy Lobia^ 
lob'iya, lubia^ loboSy lohhya (Dolichos 
Lablab), 508 ; ... (Vigna Oatjang), 
879, 1107. 

Locust, 686. 

Lode {Lodh) Tree, 195. 756, 783, 1053. 

Lohari, 499 ; Loheru, 1068 ; Lola-sara, 
59. 

Lolium, 257. 

Lon, 963 ; Lonepho, 188 j Long, 527 : 
Long ka morichy 267 : Lont (Monal 
Pheasant). 

Lophophorus refulgens, 135, 141. 

Loquai (Fruit), 521. 

Lore (Ficus religiosa), 539, 

Lorikeet. 109, 133. 

Lota (Hindu vessel), 402 ; ... (Melo- 
calamus compactiflorus), 103. 

Lotan (Tumbler Pigeon), 136. 

Lovage (Indian), 285. 

Love-lies-bleeding, 63. 

Lori, 94 ; Lowa, 538 ; Luhdn (Benzoin), 
1052; ... (Indian Olibanum), 174; 
Luc, see Lakh. 

Lucerne, 778. 

Luckeli, luqqun (Fan-tail Pigeon), 135 ; 
Luckmuna, 95 ; Lud, 290 ; Luddnga, 
see Lodh. 

LCFFA JEGYPTIA.CA, 49. 

Luit’-marZy 890 ; Lukh (Tj’pha), 777 ; 
lAkoi, lukoikhun (Villebrunea), 164; 
Lull, 542; Lulingyaw. 311: Lu- 
mam, lumang, 1003 : Luna, 71 ; 
Lunak (Suffida frutico.sa), 114; 
Lundk (IVlute-goose-foot), 293 ; 
Lungi (Pheasant^, 142 ; ... (Tur- 

ban), 618 ; Luni, 906 ; Lunkaika, 
1081; Lupung, 1072; (Indian 

Hemp and Alcohol), 258 ; Lutni. 178. 

Lycimn (Berberis), 130. 

Lycium europ^l'm, 967. 

Lywai, 123. 

M 

Ma, chu ma (China-grass), 144; 
ma. chii-tna and si-ma (Cannabis), 
251 ; Ma (Safflower), 276 ; Mad 
(Mango), 764 ; Maar (Coeoanut), 
350 ; Maa tchi, (Chinese Water- 
chestnut), 465. 

Macassar Hair-oil, 281, 981. 

Mace, 791 : ... Reed, 777. 

Mach, 882; Machakai. 911. 

MACHItVS ODORAXrSSIMA, 1009. 

Machld-ka-dant (Ivory), 699; Ma~ 
chola, 113; Machranga. 139. 

Mackerel, 546-7, 549. 

Macluba acbaxtiaca, 999. 

Afad, 1043 : Madd (Mangrove). 29.3 ; 
Mada (White Mangrove). 9.s : Ma- 
Jak (IndicUi-hemp Drug), .s ; ... 


iOpiiiin Smoking-inixture), 857 : 
Madala.. niddalai, 009 ; Madang. 

I 101 ; Madan-mast, 65 ; Madapol- 

I lanis, 623 ; Maddr (CaJotropis gigan- 
i tea), 205-8. 436. 627, 899; Madar 

; (Indian Mailder), 926 ; Madatia, 25 ; 

! Madaiv, 555 ; Madaywa, 103. 
j Madder, European. 927 ; . . . Indian 
' (Rubia), 926 ; - . . Indian {Oldeii- 

’ laruiia). 821. 

I Maddhika. 1044, 1112; Maddi (M-'- 
i rinda), 783; ... matti (Termmalia 
toinentosa). 1073 ; . , . chekhe. 784 : 
j ... ruba 8oiu, 518 ; Madh, madha, 

i 128 ; Madhujam, 125 ; Madhuka 

\ (Biissia). 117; Madhukarkatika, : 

! Mfidhuli. 1082 ; Madhulika. 1043 ; 

j Madhnriayn (Psidiuin), 907 ; Mad- 

hurikd, 552 : Madhvalu, 495-6 ; 
Madhvi. 119, 1046; Madi, 1 03 ; 
Madird (Rice Spirit), 760, 1043 : 
Madki, 879 : Madna, 141 ; Mador. 
205; Madow, 552; Madrasi {Si\k- 
I worm), 995-6, 1018; Madala, 291; 
j Modya, madird, 1043 ; Mag, muny 
(PhaseohiB radiatus), 871, 882 ; Maua- 
I heranda, 699 ; Magar bans, 99 ; 

\ Maghi. 178 : Maghoa, 107 ; Magma 

\ (Paper Pulp), 865 ; Magrabu, 628 : 

! Maguey, 31 ; Maguni-gadde, 912 : 

! Magyi (Tamarind), 1066 ; Mdh. 

t 834; Mahal, 123; Maha-lindyo 

j (Melia Azedarach). 780; Mada-nibu 

1 (Citrus deeimiana), 324 ; Maha- 

' nuga, 537 : Maka Pangiri (Cym- 

i bopogon Xardus). 456 : Mahanxi' 

(the fish Barbus tor), 542, 547 . 
Mahera, 705 ; Mahim, 937 ; MahK 
■ 100 : Mahlaing, 864 ; Mahlu, 100. 

1 Mahogany, Indian (Cedrela Toona). 
i 290. 

i Mahoka (Chebuhc Myrobalan), 1073 ; 

I Makoti hinpoU. 1026; Mahoua, 117; 
I iMahr, 141 ; d/u/uiu, ma/iu;a (Bassia). 

116-20, ISS. 479, 521, 705, 760, 777. 

I SI2, 815. 929, 1005, 1043, 1046. 

1109; Makfik, 123; Mai (Chincw 
for Wheat). 1082; Maida, 1088: 
Afai-gyee, 1051 : ATail (scum from 
Saltpetre), 974; Maila pant, 681; 
Alainam, 125; Mairat, 732; Mai- 
n*rai, 774 : Alaishdksht. 400, 

Maize (Indian Com), 66. 446, 497. 
S34, 86^^, 929, 949. 1097, H32-0 ; 
Maizena, 1138. 

Majethi, 926 : Mnjun, majutn, maajun, 
madjum (Cannabis), 249, 258, .520, 
Mak, makal (Bamboo), 100 ; Makai, 
Makkai, see Maizx* ; Mdkal 
(Coloc\Tith), 316 ; AIdkdl (Tri- 
chosanthes palmata), 1081 ; Ala- 
karam, 836; Makari^ndi. 490; 
I Alakharn-shim, 248 ; Alakhan. 475 ; 

I Mdkht. 887 ; Atakka and Alakkd- 
1 shvlatn, tee Maize ; Makki (Indian. 
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Ortiuboge), 5r)4 , ^lakhii, lt> ; ^lakol j 
((lypsum, 710; Makor. .^>**0 ^fak; ' 
Makora, 451 ; Makra, 51S», Makiir~ 
kendi, 41>S ; Makyanhkai, 47 ; Mai ' 

(Inilign), OHl. I 

Malabar (Ira-^s, 457 ; Malabar Xnt ! 

((-\a‘oaniit), 352. ' 

Malabathki'm (CmnainouiUDib 310-1. 1 
MaUicca-Schamhu, 520 ; Malacky 249. j 
Malachua, 755, 924. 

^lalai, 7^9 ; Malaing, 186 , Malat- , 
trni, 123 ; Malakd 907 ; j 

JMulaka ja^nruL 520 ; Mala-konga, \ 
140. I 

Maldive Xiit (Cocoaniitb 352. ) 

Male {Panicuni), 842. Malghdn. 1*21 ; i 
Mali (Pugostemon), 904 ; Mating, j 
99 : Mnl-kangni, mal-kungi, 292, ; 
1005 ; MoUali, 498 ; Mallang-bagla, 
140; Mallag vernhii, ISl : Mallcagiri 1 
(Sandal-u’uod Oil), 978 ; Malligiri 
(Nepal Sa8s<iiras), 310. 

M.\llotu8, 143. 755-7. 

ilallow. 2 ; ... Mvidk, 029. , 

Main Filjre, 121 : Maluk (Diaspyros ; 

Lotus), 499 ; ... (Taper), 919. 

Malum cgdonium (.T^gle), 2<* . ... 

Midicum (Citron), 318. 
il.VLVA VEKTlLlLLATA, 148. 

Malvi. malu'i, 739. 

Mahva Opiuia, 850. 

-Vdma'./n 704 ; 3/am6u.s, 931 ; Mamba, , 
932 ; Mamird, mdmirdn, mamirds, • 
130, 405; Mdmre, 1112; Mamai, ; 
792 : Manak. 558 ; Manakkd, 1112 ; 
Mam-vkftti, 92t» ; Manchtilr, 124 ; 
Manda dhup. 248 : Mandakaich, 25 ; , 
Mandal (Eleusme), 518 . Mandal. ■ 
mandar, madar (Coral Tree), 84, \ 
523 : Mandali^ 73 ; Mandata (Apri- i 
cot). 905-0 ; Mandhas. 1 10 ; Mandia, ; 
1107 ; Mandi kakuri, 439. j 

Mandiocca, 760. • 

Mandira. 843. ; 

Mamlrake. American, 904. j 

Mandri (Mats), 770 : ... (Sedge), j 

407 ; Maii'bid, mandal, mandia j 
(EUaisiue). 5 IS; Mandukaparni, > 
0i40 ; Mawlira, 51S, 1135; Mang 
(Buft'aln). 73*2. 

^Manaanate (Miiny:aner>e), 702 3. 

^[nnga.’i. 704 : Manggii^, 553 ; Manghati. 
700 ; Mangi, Io72 ; Mang kudu, 
784. 1 

Mango (ManiTifera). 06, 87, 764-6 ; 

. . . phnl (Mangil'era), 765 : ... 

CUntbinc (WillmighVieia), 660 : . . . 
Fish (Polyntauus indicus), 540-1, 
547 ; . . . Clinuer (Cureuina), 443. 
Mangi'lii-wurzel, 928. 

Man!i"Stoen and Oil, 553-4. 

MiOigrove (Cern'ps < 'aiubdleaiia). 293. 
n3s ; ... (Kbizuphura nuirronata), 

03s, 913 ; ... White i Avieennia oflfi- 
tnualir-). 98, 638. 
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Mangiistan, sec Mangosteen ; dManhola, 
555 ; Manhra, 844. 

5fAN'iHOT, 383, 444, 490, ()57-8, 766-7. 
Mamkjor, 234 ; Maniklal, 823. 

Manila Hemp. 436. 790, 924. 
Mamla-kotai, Manila-nut (Araohis), 74. 
Manioc, see Manihot. 

Manir, manja, 141 ; Manjal, 445, 447 ; 
Manjal-mulldngi, 489; Manjhta, 
nianjit, 926 ; Manka, 501 ; Mankand, 
063. 

Mannar 100. 102, 110-1, 888, 929. 
Manned, 445 ; Manra, 910 ; Mansa 
81 ), 530 ; Manail, 92. 

Mansonia Gagei, 976. 

Manti'tagilam. 873 ; Mdnthal, 540 ; 
Manthulli, 552 ; Manu, 914 ; Mamia, 
576. 

Manures. 543, 707-73. 

Mann-vnppu, 48 ; Manyenneg, 873 ; 

Manyunth, 927. 

M.aogtia Pl'Va, 163, 924. 

Maple, Sugar. 928. 

Mapuri-bet, 201 ; Mar (Panicum), 
844. 

Marabout or Commercollv Feathers, 
141. 

Marachini. 7th> : Maralingnm, 420. 
Marant.v ARrNDiN.vcE.v, 444. 773-4. 
Moratia nnighu, 489 : Mardti-rnoggu, 
108 ; Maravxdi, 766 ; Mara-i'upp\i, 
48. 

.Marble. 710-1. 715, 7 IS. 

Marblewood. 41'*8. 

Margosa (A’uii Tree), 780 ; Marha, 
844 ; Mari (Banyan), 537 ; . . . 
(Betel-nut). 83 ; ... (Indian Sago 
Pahii), 285. 

M.^risgus BULBOsrs, 465. 

Maritkondi, 706 ; Mnrka, 764 ; Mdrk- 
hor (Snake«eater or M’ater-goat). 
644, 743. 

Marking-nut Tree, 981. 

Marmalade, Bael, 27. 

Marmar, 710. 

Marmelle Oil, see Bael. 

Marmeios de Bengala, see Bael. 
Marrow, Cow's {Ganaadi), 527 : . . . 

Vocretable, 441. 

Mdrsa, 63. 

Mak-sdf.m V. 0t)3. 924. 

Marten (Skins). 632. 

Mnrtz, 890; Maru (Grey Oak), 911 ; 

, . . (Terrninaha tomentosa). 1073 ; 
Marad (Eleusuie eoraeana). 517-21. 
i 107 : . . . (Spirit). 757-8. 1040. 1107 ; 
Marndar singhif, 707 : MaruL 
marura, 975 ; Mdryjana, 1053 ; 
Mas. 565 ; Ma-ihfil (Pine-wood 
T(»reh), 888 ; Mdsh-kuldi, 881 : 
Mashra (Textile), 1125 ; Mdsi, 792 ; 

. . , kodet, 837 ; Masina, mosina. 
mashina (Linum), 720-1 ; Massui. 
inasur (Len"), 298, TOS-9, 903. 

Mastic Tree, 902. 
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yia^'itikl, 902 ; Mastu, 470, 475, 483. 
Ma-'t-wood (Calophylluin). 204. 

MaKula Boats, 7r».i ; JSIa»ur^ see ! 

: Mdsicai, IG: ^Iat {'Sh\\e i 
Bapihoo), 102; 21dtalan, 009; 1 
JMate-kissi, 130 ; Matela, 100 ; Math 
(Molasses), 952 , Moth (Phase- 

olus), 871. 879, 1107 ; Mdthd^ 47.5: 
Mathan, 102 ; Mathas, 1024 ; Mnthi, \ 
,577 : Mathio. 581 : Mathosatiy 759: I 
327 : Matiarcp, 974 ; Mdti- j 
mdh^ 505 ; Matka (Raj^hai S?lk), \ 
1015 ; Matkfin^ha. 250 ; Matkorn, ' 
IIG ; Matna, 935, 937. ! 

Ma.tfi and Mattini:, 77.3-8. , 

3Iats, Calcutta and ^ladras (3/«dar). , 
467-S, . . . Cane, 202-3 ; . . . Darmd, . 
775, 777 ; . . . Elephant -grass, 777: ' 
. . . Munj. 775, 929-30; . . . Siialpati, \ 
775. 1 

Mcdtanga^ 441 : Matta-pcd-Uga, 08G : ‘ 
Mattar (P<‘as), 70G, 902: Mattari, 1 
8G)0 : MattL 8t) ; . . . Black. 1073 ; ! 
. . . White. 1072 ; . . .-kalai^^ 870 ; ; 
Mdtidunga, 325. ' 

^lau-dln, ‘lO.j-G; Mnnlaix, 121: I 
Maulaari, 821 ; Maunji, 929 : Maura, • 
521 ; ... hikh, 22 : 4/aan, 552 : ! 
Mavahaig, 32.5 : Mavlna, 7G4 ; | 
Mawa, wdvd, (Desiccated Milk) 473- • 
4 ; Mau'^u', 925 ; Maunrdi, 73 ; 
Mdicashi, 7i)4 : Maxvra, 119. 1 

:\raws. Fish, 541-3, 549. j 

Jtinga (Adliatoda Vasica), 25 ; 2ddgd \ 
(( lall Oak), Oil. 

May Apple (Podophyllttni). 904. 
Maijil-tuttam, 403 ; Magiu, .s3S ; Ma- 
393 ; M<izrk 7TG)-7 : Mazu, 
911 : Merdximuin. 102. 

^lecchino (Ginctr), 1140. , 

5Ieconiuiii (Ex'tr.icr of P'^^ppy). 845. ; 

(Mezankur.i Silk), lOll. 
Medlar. Japan, 521. 

Medoloa, 4S4 ; Meetiga. 400. 

(sugar refuse, putn). 952-.3, 955. . 
dit'/ni'/i, 700; Mrfio. 317: M>hta}i. j 
5l'0 : McJi'Cth. 117: Mrwn, 133: 1 
Mf.khnk, 520; Mi'khun, 248; Mtk- 1 
rap, 785. | 

IMelanorrhcea, 293, 779-80. \ 

Meleagrina M.VRGARiTiEERA (Pearl ( 
Oyster). 557. j 

Melia {Nim Tree). 780-1, 914, 1040. I 
M<iira {mdica), 1032. I 

Melteotes. 005, 1091. j 

Melipon'a (Dammar Bees). 127. ' 

MELuGALA.Mrs ( l»arub«)os), 103-4, 115. } 
IVIelotajsNa BAMRrsoiDES, 103-4, 770. } 
M( lochia, 410 1 

Melon, Castor-nil (Carica), 2*19 ; . . . j 
Kakri (Cucunus ntilis.siinus), 439 ; \ 

. , . Musk and Pumpkin (C’ucurbita), I 
441 ; . . . Sweet (Cucuinis). 437. 005, j 
949 ; . . . Mhiter (Citruilus), 310; , . . j 
White Gourd (Benincasa), 130. ’ 


Mi tin, 125; Menaau, 890; Mcadu- 
kolaij 200 : Meyigkop, 553 ; Mtu~ 
thyd, yncC'tulu, 1081; iMenya, 808; 
Mrral, 880; MLralu, 511; Modo, 
930; Meruya, 518: dtlefuikhi (Ville- 
brunea), 1*14 : Mescal (Spirit). 35, 
104*> ; Misha kdr. 838 ; Mcshi, 994; 
Mesta, mtsta pdt. 029-30, 430 . 

Mctti-limbu, 325: Mithi, lOSI. 1141. 
Methvl eugeiinl, 457. 

Metroxylox Sagt. 02. 

Mftunga, 103 ; Meuuarc. 04 ; Meva. 

937. 

Mezankiiri Silk, 1011; dto-, 117. 
Mezere<*n, 48t». 

Mezhuka, 125 ; Mhaishnhola, 400 ; 
Mhdr-mardi, 285; Mho m, 99; 
Mhova. 110: Mi, 117; Mian kalai, 
270 : MJh , 74. 

Mlf'HELIA Champaga, 821. lOlO-l. 
MKROTa:xA cymo.s.v. 904. 

Midn-ye. 333: Mighri, 845; Miki, 
J97 ; Miknn, 09 ; Mddgu. 890. 
Miliolite, 710. 

Milium, 393. 

Milk, 470~4 ; . . . Fish. 547 ; . . .-hedge, 
.531. 

Millet, Bulrush or Spiked. 809-72 ; 

. . . ( omnion. 843 ; . . . Indian, 1031 : 

. . . itrdian, 988; . . . Little, 845; 

. . . Poor 51an*.s, 843: . . . Turkish, 
1031. 

Millettia Pis' IDA. 510, 750. 

Mihd/u, 553. 

Mimosa prnu a. 30. 

MiMl’T' '. MO^< RATrs. 78!>. 

Mi.Mi '-oi>s Kai.'ki. t>27. 821. 

Min, 125. Mma, 8h9 ; i\l inak tanah. 
873 : Min<t/i<j. >84*) ; Mmbau', 285 . 
Mnu! ts'ai, 2il : Mingnt, 530. 
Mini\ets, 132. 

Miu>i-mula, 881 : Mo'o/, 4<9i ; iMirckn, 
1.51 : Mi^i'hai, *18*) : Mo-rhiagand. 
451 : Mitga, 097 ; M>n, 890 ; Mir- 
A }ija, 1**0 : MicgiUa figz, 890 ; Mia, 
401 : Mu'^h, 74*i ; Mishinus, 905 : 
Misip. 732 ; Mi'<rrgd, 879 ; Misri 
(Dammar Bee), 128 ; ... (Crystal- 
line Sugar), 952, 956 : Misu-e, 333 ; 
Misur-pappu, mianro"' n'i, , 7**'' 

iMlta-nld, 087 ; jlna-znah, 283; 
Mithn (Aconite Knot). 23 ; ... 

(Common Salt), 9*»3 .... (Paspahmi 
.->iTohieul«itum), S(>i* ; ... (Rui-in). 

1112 ; ... bar, 1117 : . . 21 . 

. . .-dudya, 22 ; . . .-kaidd, 441 ; 

. . . nnnhu, 322, 32*) ; . . .-SI, 981 . 

. . . tdta, 23 : ... zahrr, 23 ; Mithau 
(Gayi 1). 733; Mifi, 5*1; Mdsomata, 
487 , Mitfi-ka-ttl, 873 ; Mi-ziphigu, 
8S7. 

Mohhii\ 103*1 ; Mocha, 7SS . Mochni, 
.508: Mdcha-raa. lOS ; Mochi, 39*); 

. . . Wood, 523 ; Moh, 732 , 
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Moh,,. 

in 

oho. 

1 1(5 ; Mohdgodkuma, 

I(is2 , 

M 

ohona 

. 742; Mohoti, 

120 ; 

Mohr. 

70S . . 

Mohrn, l2 ; Mohre, 

t;i(l : 

Mohri 

(.\ri>nife). 23; 


(Hill 

He. 

:>), 1 

!24; Mohul. 

lid ; 

Moh nrg. 

124 

; Mokka ionna. 

1132. 





Mula.'^sc'^. 

95 

•1 



^loh h'lttn. 

S37 

, Mol* nppa. 

1 10 : 

Mnlot'h 

in. 

400 

, Molovhinn, 

410 ; 

Mom, 

1 

25 ; 

Mom-rhina, 

070 : 


Mofmri, to."! : Monal ( 

141 . 4:j(K 

Ml 'ii};cv-niit, 74, 

Monk's-hmul. IS. 

MoiKfa, seo MiKja. 

Ml Hill of tlip P'.iithful, ‘.105. 

Mnr (F^iilsatn). 400; ... (Poafoul), 

134, 141 ; Mora, 502 ; Moraha, 400 ; 
Mnra'^a, 114; Morchah, 141; JV/or- 
Ill ; ^lorhun, 074, OSO. 
Muiuyr>.\, 447, 7S2-4, 1053, 1121. 

jMoRIXOA rTEIlYGOSTERM.^, 05, S 1 2, 

S05. 

Moringi, 102; Morkov, 400; 3/or- 

miijh, 4SO-00. 

Mortar, 713-5. 

Mor-t}ittd, 403; Morn, Oil. 

Morus. 784-5, 904. 90S, 1040. 
Moshahhar, 50 ; Mo-nna, 121. 

Mosquito Bliglit of Tea. 228. 

JIoRS, China, 005, 

Mot* -veJdodf, 05 ; Moth, see Math. 
Moth, Lyniantriid, 2*i0. 

Mothd. 405-0 ; Motha-kolanjan. 60 ; 
Moti. Mil ; Motia, 452 ; Moti-al^ 
see Morinda. 

Moti khaiati, 101 : Motvfa (Jasmin- 
um), 821 ; ... (Rusa Grass), 452 ; 
Mouminernm, 144; Motrda^ 188; 
Moicha, 110: Moivra, 521; Moya^ 
694 ; Moydi, 538 ; Moye hyah, 128 ; 
Moyptin. 927 ; Mozhukin, 125 ; 
Mridvikd. U12; 499. 

Mrcux.\ PRURiEN's, 400, 

Mxi'la muya. 1007 : Mudar-kati, 467 ; 

Mudra, 258. 

Mud-skatp. 543. 547. 

Mudupuchi. 78 ; Muga (.8ilkl. lOOO- 
11 : . . Mezankuri. lOll ; Mugali, 

!8S ; Mugalik. 777. 

Mi'Oil (Fish). 540-7. 

Mnarfla. SH ; M}ihrvfh’'i, 430; 
Mohlnh. 540> ; M nhnri-ka-arak, 552 ; 
Muhvri. SS7 ; MdkaU-parah. 547; 
Mtikxal. lOt); Miikki. 555; JSfiikna, 
007 : Mnkta 1027 : Muktd- 

fdia, 775; Mxtkul. 400: Mula. 
400; Mulagn, SOI ; Mxdaka, 490; 
Mulampandu, 437 ; Mula einki, 
012. 

Mulberry. Indian, 783-5 ; . . . Paper, 
180, 802-4. 80S ; ... White, 784, 
998, 104a 
ifules. 751. 

il 


Midi (Rauihoo), 103; ... .'Radi.sh), 
912; Mullangi, 912. 

Mullet (Fish), 540-7 ; . . . Cor-sula, 540. 

Mulh,» 623 ; Multdm matti, 330 ; 
Multuga, 189 ; Mulughudu, 784 ; 
Munagdcha jkdda, 784 ; Mundia, 
1080 ; Mundiri, 05 ; Mundla- 
buraga-chettii, 108. 

Mi^N'DL'LEA Sl'BEROSA, 540. 

Mung (Phaseoliis radiatus), 881-2, 
871, 879, 1107: Mutiga (Coral), 
liSO ; Munga (Sugar-cane), 937 ; 
... -luppu, 110: ... arak, 784; 

Mungari. 1132; Mungil, 09; Muyigo^ 
937 ; Mung-phali, 74 ; Mungra, 
912; Muni, 523: Munigha, 784; 
Muniln, 491 ; Munj, 115. 775, 

777, 805, 868, 929, lUO; Munja, 
929 ; Munji, 824, 831. 834 : Mvntin, 
533 ; Mupaung, 942. 

Miira, 257 ; Murada, 1073 : Miirali, 
831 ; Murdari, 033 : Murdasang, 
707 ; Murdi, 278 ; Murga (Bow- 
string Hemp), 975; . . . (Indian Kino 
Tree), 908 ; Murgali, 975 ; Murgal 
mara, 553 ; Murha, 943 ; Muri- 
chiing, 806; Murilla, 278 : Murina- 
huli, 553 ; Murjdn, 989 ; Murki- 
tumma. 14 : Murkula, 774 ; Muro, 
912; Murrakf 734; Murrol. 542. 

MrRR.WA EXOTICA, 190. 

Murta, 775 ; Murungai, 784 ; Mu- 
rukku, 899 ; Murtip, 189 ; Murva, 
975. 

Mus.\, 49, 436, 786-91, 868. 924. 

Musa (Plantain). 788 ; ... (Soy 

Bean). 564 : Musali, 963. 

Muscat-carlic. 58. 

Muscardine, 1001. 

Mu'^oovado (Sugar), 951-2, 954. 

Muscovite, 781. 

Mushina, 720 ; Mushk, 785 ; Mushk- 
ddnd. 020 ; Mushti, 1051 ; Mush- 
timbi. 498 ; Musing, 784. 

Musk, Musk Deer. 785-6, 814, 821 ; 

. . . Mallow, 629 ; ... Melon, 441 ; 

. . . Plant, Pod.s, Rat, Substitutes. 
786. 

Mussnck-ndba, 785; Mu-^td, 465; 
Mnstah, .553. 

Mustard, 176. 720, 771, 812. SlO-8; 

. . . Bl.ick, 170 : . . . (^al)bage-Iea ved, 
IS2 ; . . . Ksvsential Oil, IS3 ; ... 
Indian, 180-2; ... Sare])ta, 181; 

. , . White, 170: . . . Oil. 1S3 -.5, 812, 
81.5-0; . . . Oil-cake, 1S3- 4, 720, 771. 

MrsTELA, 032. 

Mustnka, 405; Musunihra, 5'.1 ; 71/?/- 
sura-teniga, 128; Mutar, matta. 
700 , 002 : Mutrheh. 50S ; MxitchU, • 
913; Mutha, 405-0; Muthpl, avel 
(Cocoanut Oil) : . . . Oil, 357. 301. 

Miithfra. 504 ; Muthu, 557 ; Mutki, 
449 ; Mutti, 557. 

Mutti'U and Beef, 754. 
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Muz, 787. 

Mt/aiik, 49G. 

MyCODERMA ACETI, 1108, 

Myelek, 74; Myet-thon-niya'iivj-. 466; 

Myiniva, 102 ; MyU 141. 

Myna, Common, also Xepal or Talking, 
^133. 

Myoiik~lok, 04. 

Myrobalan, 498, 038, 7.76, 1072; 

Aijan, 1072; . . . Bellerio, 038, 1072- 
3 ; ... Chebulic or Black, 638, 

1073-6; . . - Einblic, 038, 88(j-7.‘ 
Myrrli. 400. 

N 

Na {Bharal Sheep), 740 ; Xahntid- 
gunndby 240 ; Xachitvcay 103 ; 

NachiuSy 295 ; Nachuday nachunty 
295 ; Ndchuiy 518 ; Nadam (Cotton), 
580, 003 ; Nadika, 400, 408 ; Xa~ 
dudanay 737 ; Ndga-dali, 822 ; 

Ndgarangay 320 : Nagariy 204 : 

Nagar-mothay nagarmoth, 405-0 ; 
Naga-iummay 14; Ndga>'aUiy 891; 
Nagdouriy ndgdoni (Wor.nwood), 
93 : Nagliy .518 ; XagorCy nagary 
739 ; Ndg-phandy 822 ; Nag-piity 
120; NdgrCy 99; Ndgurvely 891. 
Naha, 831; Naicha (Hookah Tube), 
99; ... (Mulberry Disease). 1000; 
Nair, 547 ; Nai-shakar, 930, 032 : 
Naiwilli, 120 ; Najnpkidy 911 ; Nak, 
910 ; Nakanday 833 ; Nakhai. 273 ; 
Nakhtar, 291 ; Nakhtcr. 90.7 ; Na- 
khud, 295 ; Nakka V}dli-gadday 1049 : 
Ndksh<in. HOT ; Ndl ( iVeiich'.stach- 
yum), 104 ; Nala, aal (Phraginite^), 
777 ; Nalada (XarOostucliy:^). 792 ; 
Ndl handy 99. 100 ; Nali. 197 ; 

Ndlichi hajiy 08(3 ; Ndlifa. 406. 408 . 
Nalla-jilakra, 811; .. .-pn ugudiiy 

887 ; . . .‘Sandra. 9 ; . . .-ummetta, 

488: Nallenng. 981: NalnUy 329: 
Nal valangiiy 484 ; Narnak (Salt), .51, 
963-71: Natnaifiy 330; NanniuSy 
1125; Nann.. 496; Namlang, 99; 
Nana, 701; Nana-^. na-ndiy 66: 
Nanhia, 1086 ; Nandnd:, 1007 ; 
Ndngliy .518; Nani, 475: Nun- 
lonqyaing, 14 ; Nannari, 628. 
Xannorhops Ritchieaxa, 776-7. 
Nanoiy 823 ; Nantayok, 61 ; Nao. 746 ; 

Naoni, 988. 

Xaphtha, 873. 

Xapus, Xapo-br \.ssr('A, !7‘>. 

Nar, I’ll. 

Narainganj'iy 418; NaKtndj. 320; 
Ndrangi. ndranjo. 320 ; Nara-sdray 
48 ; Nara dij. 730 ; Narchd. 406 ; 
Nard. 456. 

Nardo.sta<’hys, 463, 702-3. 

Nardus indicnd, 462. 

Ndrely 350 ; Narghiliy 362 ; Ndrgil, 
350; Nari (Blue Heron). 139; 
Ndri (Ipomoea aquatica). 686 ; 


I NariLft. 4u> . Xdr'k’'' [icin'-kela) 

' 350 ; Xdt dctla-khandn, 361 ; Xariyigi, 

\ 320. Xdiiyaf, 350 : Xarockpa, 248 , 

; Xarti. 911. 

' Narthcjra.stidf tida ( Ferula Xarthex).736. 
! Xarratiy 1031 : Xan, 640 ; Xasari, 128 ; 
; Xnska, 249, 259 ; Xd.'^hpdti (Pear). 

910; Xa.'ihta/y SS9 ; Xa.sri-jcny 128; 
! Nasuky 1143: Xata. 190; Natar. 

\ 201 : Xatiy 837 : . . -schambn, 726 ; 

i Ndt-kd-dammid-uklK din. 908 : Nat- 
\ kd-deoildr, 727 : Xaf.'taba, 823-4 ; 

Nattn-nuuijnt-chinak-kidumgu (Rhu- 
] barb). 912 ; Nat~vadom, 1073 ; 

I Nandhd, ()(»5 : Xauka-tJuiu-han, 843 ; 
I Nau-nau, 427 ; Xausaddfy 48 ; Nib'al, 
\ 526 ; Nacatiita, 470, 

j Navet. Sweet, 176. 

I Nayeti. 731. 

I Xeetariiie, 90(>. 

1 NEfTui\, 229. 900. 

Nrddi, 1066 : Neela-hytnet-khay 779 ; 

! Neem, nun. aee M.iro’osa : Ncharr. 

542 ; N ehi'hcvinagida. 69 ; Nclabn'n, 

; 1073 , Nila~nsir}ka. 887 ; Nela- 

j rfmu, 69 ; NiU. 1110: Ndknr, A:%o. 
Nelken (Clove). .526. 

\ Nella-nacha-konga, 140 : N dla-shama, 

I 845 ; Ndle, 886 ; Ndlu, 824. 

; NeLUMDIL'M SPECfObUM. 402. 

■ Neosio-. moza (Edible Pine). 888. 

I Nepal (Croton). 437. 

■ Nepheline-syenire. 42S. 

! Nephrite (Jade), 560. 

I Neptiy 2(»4 ; Nerale. 526 ; Nerebi, 247 ; 

! Ntrinda. 915. 

I Nerii.’.m OPORI M. 49. 663. 

' Neroli, 327. 

j Neri'dlain. 437 : N^rvati. 746>. 

' Nest'^, Edible Swall-nv...', 138. 

Nettle. Fever or Devil. Iti2 .... Nib 
[ gin, 151. 161. 

: Nn'liy 531 : XfU'cdn, 1112: Neu'r, 
88S : N^icfg (Indij:'i). 6(t7 : Ncyi, 

! 478 . Ngachaid:, .544 : Xgap. 124 ; 

I Ngapfe. ngapi (Dried Fish), 544, 

; 547, .5.50 , Ngu-phyin-thaleb. 547 ; 

Nga-priy 542 ; Ngathalauk, 544 ; 

! Nga-zheng. .546; Niala nimiliy 140: 

{ Niamfy 496 ; Niar. 746 ; Niato 

1 halam baringin, 628 : Niato balarn 

tvmbaga. 627 ; Xiha {Tn'h'i\. 326. 
j Nicker-troo. 190. 
i Nicobar Nut. 372 

I Nigeela ^ATtvA, 283, 442, 811. 82n, 
i illO. 

' Niger, 479. -505, 62-5. 741. 812. Sl.5, 820. 

I Xiggi, 486; Xih-'Uiki, I0S2 ; Nijnl. 

\ 7(>2 : Xil (Indigo). 664; 

(Phea.'-ant), 141 ; Niln, 66.3 ; Ab/am, 
5.59 : X 'damajii, 663 : Xila-thuda'a, 

I 403 ; Xila vdn, 1073 : X da-veppa 

i (Andrographis panicul.ita). 69 ; 

! . . .-veppa i^Swertia ( hirata), 1073; 

I Xilartrai. 288 : XilnUy 644 ; Xllgao, 

in 
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♦)t»3 ; X/l(j‘U\ 141; Xili-cha {lili- 
cha), 4r)!» ; X d-kalmi^ IT'O : Xilkant, 
132. 140. 

XiU (T XI (IndiLiu), I ■)»>.') ; XilofHila, 

ntluf/ir Wiitrr-lily), <iti3 ; X»h‘a^ 

741, lO.'iO: Xnn {Mar^o-^a), 7S0. 1040 : 
XitiifiL (Salt), lMi3. 

Nunar Oil [ Ku.-'a Oil), 4.71. 

Xitnun, .77^ , Xir/ihtir, 1.7 ; Xiinhu, 
32.7 t; . Xinthxkii, 32r> ; Xhmli, 1 11 ; 
X 4.70 ; 7H3 ; A'l/i- 

•j'Uo. 00. 

Xii'A yai 'I K 170. 770. 

Xirhi.st (Ariaiit*')’ 10-20; ... (Dal- 
jihiiuuin 401 ; Xir- 

i/al, 01), X)‘/m:L 10.71; Ximjant^ 

420: SuNU, SH7 . Xlrmla, 420 ; 
Xirvari, S24 ; Xirvi.'^hm 20 ; Xi-'^otfi, 
S22 ; X S22 ; Xistriy ni^tari 
(Silk), 000, OOS, 1018. 

072 .7. 

Xifln-tmiinui. 40S ; Xiii. 350; XiVnI, 
.731 : Xtrarnan, .730 ; 430: 

A7>/a/'.\ 40 1 . 

Xnr\i. 348-0, 822. 

A7^o>’ «n' X'lvf}/ 00.7; X'oo‘1. 

141. 

X’lK'' 350. 

A'-Vf/'/'^. 80.7 ; Xukhthl rial. 205 ; A5///5//, 
40S ; A'a/i. 003; Xthur, 783-4; 
A'aa'. 785 : Xthii-t/t/frh, I02 ; Xuno, 
240 . A’a/ava*. 31 I ; Xnr, 350 ; 
A'ar//./. 578; Xiirt n-Kf h ftgu. 404: 
XurkfiU, 71o; Xurmn, mino'ih 
ll'tittiinX 570. 505; Xu.shki, 535: 
Xu-‘ik}jL 1S8 

Nut. Ai h^aii. 3.72: . . . Ratel. 83; . . 
Hruhniin, ^ 'jnara. 352: . . . ( ‘.iiiH 0*. 
47 ; . . . C'a'iu'w. (i.j, 1040: . . . ('a\l<in. 
Coioiaandal, 352; ...Indian. 351; 
... MalaOar, Maldive, 352: ... 

Manila. 74 : ... Marking-. O.si ; . . . 
flunkey-. 74; ... Xieokrir. 352 .... 
tVa-. 74: ... Physic, OOO; . . . 

Pi-'tachio, 002: . . . Sirtf/hiha. loSo: 

. . . Snap. 14. 070; . . . Kiisli, 40.7. 
Xurliafia. 132. 

Xnt/a. 40 S. 

N’litiiicg, 70. 

A’ urridu. 08 1 
X’ux-vaiiiu'a. 758. 1051. 

X II 'i-fni/ft-i/t n, 4)»r), 

X>i'>'f'i. r).7 1 : Xj/ath, 0S7 ; X 

783; X>/(itt. 710; Xunfinu', 

0ti5-0 . A’vai//a/<'>a/f//r, 5.3S ; XiJUhftff- 
iji/iu. 538; Xi^aung k’jtt pamuj. 051. 
Xv TANTHES, 430. 

o 

Oak, I'evlon. OSO ; . . , Silver. 3 h3 : . . . 

True (Qufreus), 741, Oil. 

( )at'. (4atinf‘iil. 00. 

<d}at. 035. 

()MII.ANnR\ TRAVANI ORU'A, 103-4. 
Ochro. okra. 03]. 


OciMCM BASiLica-'a, 005. 

OinXA WllDlEK, 111. 

Odjas, 572 ; O'Ua, 10.71 ; Odro, 742 ; 
Oepala, 08 : Ogal, 532 ; Ohez (Cinna- 
inormun). 313. 

Omir.M Tt c'keri, llio, 1117. 

Oils, 811-21. 

Oil of Almonds. 905 ; ... Anu*rican 
Chester. 879 ; . . . Aniseed, 887 ; . . . 
Ben. 784. 812 ; ... Camphor, 247 ; 
.-I . Card(4e (Cashew), 66 ; . . . Castor, 
020-3; . . . C'haubnngra, 204, 1067- 
8: ... Chinese Wood-. 40, ,703; . , . 

< 'itrunella. 45-7-7 : . . . Clove, 520 ; . . . 
C«»i hin. see Coeoanut : , . . Coeoanut 
(I'opra), 3.77-)U ; . . . Cod-liver, 361, 
.742. 544 : . . . Cotton-seed, 613-4; . . . 
Croton, 600; . . . Dik. see Cardole ; 

. . . 7^0,5, -.ee Mahiia ; . . .Doinbaaiid 
I’lnnax . 204 : . . . Fish, see Cod-liver ; 

. . . flQf’gan, 490, .701-2 ; . . . (.Jmger- 
gr.U'^s, 451, 461 ; ... Groimd-nut, 

81-3. 986: . . . Hemp-seed. 257 ; . . . 
Kfknnc. 47 ; ... Kerc'sene and Petro- 
leum, 872-0; . . , Lamp. 916, 086 ; 

. . . LeiiK-n, 327 ; ... Leiivai-giMss, 
457 : . . . Linseed. 721, 725, 729-31 ; 
... 5laea.*sar Hair-, 281, 9S1 ; ... 
Mahua Oil and Butter. 120, ... 
Maiig-'-teen. 553 : . . . Marmclle, 27 ; 
... >!-.^t<ird, 183-6. 812. 81.7-6; 

. . . ^luthil and Areh see (’oeoaiiut : 

. . . Xigt‘r, 625 : ... Xirnar. see 

Rusa: . . . S2. 115. 190, 813; 

. . Pinnay, see Domba : . . . Piuni. 
90(i; . . . Polh (wild Safflower). 282; 

. . . Poppy. n 56>. 860-1 ; . . . llape, see 
Mu'tai' t ; . . . R‘ m-U Oil. 873 ; . . . Kuaa, 
451-5; , . . Safflower. 281-3 , ... 

Saiidal-u oOil. 977-9 : . . . Sarson, see 
Mu'Jtard : . . . Sesame. 086-7 : ... 
Tung, see Chinese Wood-oil ; ... 

Turkey-rofi, !*22 : . . . Vetiver, 1106; 

. . . Wood-. Mahibar, 409. 

Oil-cake. 818, 922; ...Cloth, 813-4; 

. . . Seevls. 811. 

Oin«*> krithinos, .721. 

Oka, 83 : ukra. 577 ; Ol, 65 ; Oln, 429. 

861 . Olid-taad’ol, I ; Olchl, OOn. 
Olka. 115. 19u. 813. 

Ohn-kitnttn. tio. 

Oleum Xigrnm, 202. 

Ohbauuni Tree, in laui, 174. 

<)h~rha, 450. 

< >h\ e, Indian, 813. 

OmttK, 10.71 ; Omnyai. 285 : Om. . 142 ; 
OmUy owu/a-water, 2s.7 , 

544 ; Ong, 3.50. 

Onion, 58, 94.7, 1048, 1141. 

Onyx. 562. , * 

Oomrus (Amraoti). 581, 585. 

Opal. 562. 

Operlvlixa Tkrpethum, 687. s22. 
Opit)ii (Opium), 845-6. 

Opio tebair-o (thebaicum), 846-7. 
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Opium, 258, 845-Gl ; ... Ahkari, 

857 ; ... Antidote, 28 ; . . . ' 

Bengal, 851-3, 850; ... Ex<‘ise, ' 

iVIalwa, 854, 856 ; ... P^'ovision, ■ 

852. 

Opos, see Opion. 

Opuntia., 347, 808. 

Ora, 102. ' 

Orange. 87, 320, 1110; ... American ' 
Osage, 9fM). I 

Oranuejihaum., oranger, 320 : Orchil, \ 
448. 

Orchis, 962-3. 

Over, 915. 

Orioles, 132, 142. 

Ormul, 538. 

Orobanche, 803. 

Orobos, 295. 

Oroha, 190. 

Orpiment, see Arsenic, 92. 

Ortolan, 134-5. 

Oryza (Rice). 110, 293, 770, 823-42. 
1040, 1082. 

Osage Orange, 999. 

Oaharih i, 252. ; 

Ostrich, 35. 139, 

0th (Cotton), 572 : Oud~hati, 400 : ■ 
Ouk ihapha-ya, 559 ; Ouplate, 980. 

Overlook, 248. 

Ovis, 044, 746, 

Oviau, 96 ; Ou'a, 285 : Owu, 586. 

Oxen, 644, 732-3. 

Oxidase. 806. 

Oxide, 92, 702. 

OXYTENENTHERA, 103-4. 

Oysters. 541. 

P 

Pddn (Rhns). 914 ; Pabba, 294 ; , 
Pachak. 980 ; Pachdpdt, pachbli, 
pachpanadi (Pogosteinon). 004 ; 
Pachim, 743 ; Pachunda, 264 ; Pach- . 
wai (Beer). 757, 760, 826, 849, 1043. i 
1046. 

pACHVDissrs (Beetles), 4. 

Paciire, Pulque Wine (Agave), 31. 

Padagoji, 00 ; Pada?n-chal, 912 : Padar, 
930: Padda-jallagadi, 1031: Pad- 
dam, 907 ; Paddi. 752. 

Paddy Bird, 139. 

Padhac, 411 ; Padma-kaata, padouk, 
907-8 ; Padval, 1081 ; Padzahr, \ 
pazahr, 131 ; Pagadon. 989 ; Pago- ! 
■^hwe-hmat, S'2\ Pai/r/, 018 ; Pagan, \ 
108 ; Pagu-tulla, 103 ; Pdhari-ij}- 
drai/an. 439 ; Pahari nimbu, 325 ; 

. . .-rai. 182; Pai, 903; Paia, 
103 ; Paida patti, .589 ; Paiman, 
526: Painipiahin, 1105: Pai- 

pdzoon, 449 ; Paira (Buehanania 
latifelia). 188 ; ... (C<»tton). 580 : 

Paiahti, 1040. 

Poka. 980 : Pakar, 538 ; Pakodi. 808 : 
Pdkri, 538; Paksdlu. 104: Pakva . 
Kdrpura, 244 ; Pain (Cardamom), 
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511 : ... (t'onessi Bark), 040; . . • 
(Dita Hark). 00; ...(Pigeon Pea)- 
197; . ( Wnghtia tinctoria), 003. 

1131; ... .-garuda, 00; . . .-iLlupci, 
027. 

Pal.eornis (Paroquet). 133. 141. 
Palak, 928, Palan, 121: Pabhxlx, 
58 : Palang. 928, 

Palaquicm (Rubber). (>27. 

Paida (Butea). . . .-ki-gond (Cum), 
189 ; . .-pdprd, 190 , Palcpunzpn, 
1044 ; Pdlitd-rnandar, 523 ; Pal 
kurivan, 1132 ; Palhdar, 1127. 
Palm Canes, see CalaTinis; . . . Cocoa- 
nut, see Cocoantit; , . , Date, see 
Phrenix; . . , P.ilmyra. see Palmyra ; 

. . . Sago, see Arenga and C’aryota ; 

. . . Talipot, see Palmyra. ; 

Palma Christi. 915-23. liH2. 
Pabnajnncus, see Plectooomia, 
Palmarosa, 30(J. 451, 

Pabihatiaine. 19. 

Pabnin, 359. 

Palrnvrn Palm (Borassus), 107-71, 
428, 700. 928, 1040, 1109. 

Poloaa, 15: Pdbi, 910. Paludar, 291; 
Pdlu pitta, 132. 140; Pahca kanda, 
920 ; Pabjok. 1053 : Pa-ma, 144 ; 
Pamban. 1084 ; Pamhaah, 912 ; 
Pam-budinga, 440 ; Pamidi patti, 
589; Pampf. 792; Pan (China 
Crass), 144 : Pan (Piper Betle) 83- 
4. 8!U. 988 : Pan, pan supari 

(preparation of Betle leaf, nut, lime 
and spices). 10, 83. 104. 285, 712 . 
Pnaa (Buffalo), 732 ; Pand (PalmvTa 
Palm). }xinai-maram, 109; Panaaa, 
94 ; Panch. 1044 : Panchnvalkaki, 
538; Panchi, 71 ; Panch-pab , 402. 
P.A.NCRATIUM TRIFLORL'M, 1049. 

Pdnd, 045; Pdnddna. 10r>3. 
Pandanls. 31, 06, 188. 770, 821. 1133. 
Pandi handi, 752 : PandoL 1081 ; 
Pdndruk. 1051 ; Payi dubhi. 141 ; 
Panel. 9it4 : Parifcdr. pamrar, 288: 
Panga (Black Myrobalan). 1073: 

, . . (Hemp narcotic), 258; . . . (Sait). 
903; Pdngara, 1110-7; Pangiri 
Maana Crass. 450 ; Pdngrd, 523, 
894 : Pani, 94 : Pnnia, 521 ; Pani- 
chika, 498, 

P.XN'ieXM, 79, 500. 003, 809, 9S8. 
Pani-kuhild, 28: Paninir. 925; Pant- 
phal, 1080; Panir, 1120: Panj, 
1044; Panjoli, 887; Panlat, 511; 
Pan-muhori, 552 ; Panni (Husa 
Oil). 451 : ... (Vetiver). 1106; 

Panooa, 550 ; Pnnaabi, 937 ; Pan- 
edhi kdln gannd. 936> ; Pdnsuja, 903 ; 
Pantaga, 204. 

Panther, 032. 

Panu'a, 538: Pao, prinahi-ding-ying, 
100: Pdpad, 881 ; PafKtdi (Horse 
C-Jram), 5(C; ... or papri (Salt), 55; 
Papana^, 324. 

5 
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Pap W'kk. S 1 2. 

Pctpaw, pap{i>/<i. piip>>f»i, 

P.iper, Nepal, 4.'). 

Paphok, lOi, Papi<t, . l*<iprfi. 

1104: Paprf, 190; P>tps. 75!*. 
P.sfiyrus, 8t)l 
Parabaik, ISO, S(14. 

P vKADoxritrs. 3,14 
I'-iraflin. SI3 4, S70. 

PaR-\mkri\ (UuhbtT), 05S 
Pa ra ngi -sha m-binhn, 174. 

Para KiiOPer, 055 7. 

(Mini Cherry), *>00 Paiafi 
(Hutea (lurn). 189, 1053. 

Parasv LKr‘in\ (a ninth}. 3S7. 
Parhat-zerah, 283 : Panifi^hi, 449 ; 
Panjata, 523 ; Panngn, 523 ; Par- 
miok, 99 ; Parna tia*, 538. 
P-ipiipietH, 133, 141. 

Parotas, 1 10. 

PaHROTIA JAfgrKMONTIAN' 115. 
Partaf, SS8. 

Partn(l:re8, 132, 134-5: . . (Jrev, 

Himalayan. 133. 

Parity 58. Pnnhiga, 911, Parvar, 
parwar, lOSl : Paf<ai. 182: Pa'^ivxg, 
743 ; Pa-^cu'Q^ 854-0 , Pa.-^hirxfj, 
101. 

Pashm, ptam (Wool), 273. 741. 743-5, 
747, 1121. 

Pashmina, 1123, 1125-7. 

Pa^p.vltm S('Royi<’rr.\TU\[. 845, 871 
Pastinrnr)n‘', 024 : Pa-'inpu, 445, 447 : 
Pat ((loar'‘^ hair). 745; ... OJute 
Fibre), 400, 409; ... (Silk), pat 
(Silku'nrtii), !hl4, 9*97 ; Patci 

( Homhearn-lea N'C-l SiOa), !*9l , 
(Mecass). !>52 ; Pat'i (Sa.erOiaruni 
anindinaeeurn). 9214 
Patagonian Coan, 248. 

Patakri. 01; Patali, 171- Patanga, 
195: Patangkha, 140. PO'n-sVy. 
530: PaPha>i-pyn\ SSI. 

Patchouli. 821, 904-5. 

Patera, 317; Pate fie }itjuhe. 1144: 
Pater, 777 : Patha, 770 , Pathiri, 
791: !»9 ; Pathor. 774: 

PatihoD'ia. 311 . Pat'-newbu. 320; 
Paling, ‘9**5. Pii(''i P*. Ptitna- 
khari, .>7: PatalanK Ii»81 . Patnkha 
haala, 14U ; Pfif- t>hfna<f. !*4 : Pat.-fon 
{Snnn hamp). 430; . . {l)i*«Tau 

Hemp), 251. t>30 ; Patta {-lute FjhnO. 
405; ... (Silk), !MU . ... (Hemp). 
252; Pattanga. patang, 194 , }*nftante, 
903: /V7«h'25S ; Paitra. , Patta, 
744. 1125; ... (Stlk). !»94 . Paia, 

102 ; Pativa. 02‘9 ; Paurhof>. 027 ; 
Pnak, 189 . Paairltt (Sngar-i'ane.^). 
93«v-7. 1M4-5. P/h/.v. ^/n(An. 707; 

Pnat. 40!t ; Isanti. 50S . !*80 ; 

Parnlaxn. 1*89 . Parana. 887 . Par?- 
tram, 430. 

PaVO f RIST VTI S. 134. 141 
PaVONIV OI'ORXTl, 1100. 


Pfirta, 508 : Pau'n, 83 : Ffigani, 1105 : 

Pagen, 04. 

P.VYKN'A, 028. 

Pagong. lOl . Pnzhnni. 787. 

Pea, Ang4)Ia, 190; . . . Chick. 2**5 ; . . . 
Cr>n:r4», 190; . . . (’u\v. 1107: . . . 

< lardtni, ( irey or Field. 700. 902-3, 
1111; ... Nn-eve, Pigeon. 190. 
Peafi.ul, 134. 141-2. 

IVa-nut. 74. 

Pea Straw, 477. 

Pen(Ji, 900. 

Pear, (‘ommon, 910; . . . Prickly, 348, 
822. 

Pearl, 122.547, 557: . . . Ash, Indian, 
48-!», 771 ; ... C’oeoanut. 362; . . . 
Mother of. 557-8. 989; . . . Oyster. 
5.57. 

Pe-bazon, 508 ; Pebin. pelin, 428. 
IVhrme. looi 
Pe-hga, 508. 

Pech. 480> ; Pecha. 101; Pecha-da, 
498 ; Pechep/rrre, 543. 

Pedalium MruEx. 473. 

Puidagi, 9U8 : Pedda-jila-kurra, 552 ; 
. . .-kai, 438 ; . .-pera, 123 ; . . . sohi, 
518 ; . . . nopma, 484 : , . . tekn. 1068 ; 
. . .-tella-konga. 140 : Pedtgu. pedei. 
908 ; pee pal, 538 ; Pee tchi, 465 : 
Peg?i. 733 : Pegya, 1137 ; Pe-gyi 
(Dolichos Lablab), 508 ; Pegyi (Lima 
Dean). 880 : Peh^naing-ni, 248 : 
Peholi. 904 : Peh-yen-khijung, 196 : 
Pfik-kh>ien, 801 : Peka, 100 ; Pekh, 
124 ; Pela, 907. 

PKLLICt'LARIA KOLEROGA, 385. 

Pt.lak, 749; Pc-lun. 508: Pem4i~her, 
1143; Petnu, 201: Pe~ndn-ta-rzit 
1081 ; Pe.n-bv'a, 773 : Penek, penka^ 
24!> ; Pe-ngapi, 504. 

Penicillaria spicata. See Pennisetiim 
typhoideum. 

Penniru-gadda, 1120. 

Pennisetcm typhoidl'm, 49. 78, 281, 
505. 598. 601, 603, 843, 869-72. 
Penny-wort, Asiatic, 646. 

Pentapexes ph(e>'icea. 30. 

Pentaploa. 1044 ; Penti-t'edru, 99 ; 
Peori, 76.5; . , .-wilayti, 7u7 ; Pfpa, 
201 ; ... heti. 202 ; Pfpere, 53S. 
Pepper (Black and White), 523, 896; 
. . . Bird. 267 ; . . . Chalechut, Ciuinea, 
Pod, Red, 264; . . . Long, <891. 
Perai-trnai-rgalu, 123 : Perala, 007 ; 
Ptrala, 537; Piramhu, 201 ; Pera- 
rattai, 60. 

Perch, ( ire\', 546. 

Perfumery. 811. 820-1. 

Peria-them, 123 ; Ptrirh-chankag, 882 ; 
Perinkara, 511; Perin-njara, 526; 
Pirlta, S82 : Perhpa, 116. 
Peroxidase, 806. 

Peroxide, 762. 

Ptrp?jLlHt, 905. 

Persimmon. 498. 
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-Pirun gayam, o34. 

Peruvian Bark, see Cinehona, 302. 
Pessgra, 882 ; Penu, 720 ; Petha 
(Pumpkin), 441 ; PHhi'i .(White 
Gourd Melon), 130 : Petinn, /letiin, 
704; PewaniJi, 1143. 

Pewter, 402. 

Pfya. 742 ; Peyara, 907 : P/is. 776 ; 
Phag, 1031 ; Phagwan, 537 ; Phain, 
974; Phala, 94; Piialapiira, 325; 
Phalel, 116 ; Phalsa, 624 : Phan, 
115; Pha-pat, IGl ; Phaphor, 1349; 
Phaphra, 532 ; Pharat-mnghali, 911 ; 
Pharsa, 624. 

PH.iSEoi.TJS, 225, 295, 767, 770, 870-1, 
879-82, 1107. 

Phatak, 561 ; Phatika, 760, 1043 ; 
Phatikia, 22 ; Phatkiri 61 ; Phayoni, 
125. 

Pheasants, 132, 134—5, 141. 

Phekori-bct, 201 ; Phenila, 979 ; 
Pheyii-mama, 822 ; Pheong, 99 ; 
Pheytakyee, 162 ; Phikai, 843-4 ; 
Phindi,"TQ: Phipri,"i2: Phitkari. 
61,1110; Phitni-ber, 1144; Phucini. 
400. 

Ph(e>-ix, 115, 170, 188, 353, 468. 

760, 777, 868. 882-5, 924, 929, 1046. 
Phojbhuri, 937 ; Phootee, .595. 
Phosphates, 772. 

Phragmites, 115, 777. 

Phul, 402: Phula, phnltii. 15: Pku- 
lango, 255 ; Phiil bhang. 250 ; 
Phuli, 56; Phul-kobi, 182 ; Phuhatti. 
1121; Phul-sola, 29; Phul-sunn, 
430 : Phulwa. phnlwant, 116 ; Phun- 
gali. 531 ; Phuspat. 131 ; Phut, 
438 ; Phutkia, fatkia, 23 : Phyt um. 
99. 

Phyllaxthxjs, 887, 1047, 1109. 
Phyllostachy.s bambusoides, 105. 
Phylloxera, 1115. 

PhYSETER itACEOCEPH.ALUS, 64. 

Physie Xut, 699. 

Phytophthor.a (Plant Di-ease), 87. 
Phytoptus r.o.sSYPi (a mite;, 610. 

Pial, 188 ; Piasdl (Indian Kino), 90, S . 

Pidsfil (Terminalia toraentosa). 1073. 
Piassaba, piassava, 170, 286. 

Piazi, 1089 ; Pichle. 100 ; Piciell, 
pycietl, 794-5. 

PICRORHIZA Kurroa, 405, 640. 

Picu, 570; Pienka, 249; Pien-loa. .50.8. 
Pigeons, 134-5. 

Pigs, lhg-,skin, 702, 752. 

Piknnkai. 755 ; Pila-beri'bi. 991 ; 
Pilkhan, 538 ; Pilldnji, 887. 
PiJiriNELLA, 283, 820, 887-8. 

Pina, pigna, 69 ; Pinuri, 1050 ; Pinas, 
66 ; Pincho. 160 ; Pind, Pinda- 
kharjura. 882, 885 ; Pindalii, 494, 

I- 496. 

Pindar, 74. 

Pinddireii, 133 ; Pind chirdi, 882 . 
Pindi, 791. 

1 


' Pine (Piniis), 888-90 ; . . . Arvibo;^’na or 
White. 30 ; ... Koomlah, Sylhet. 
67 ; ... .icrew, 188, 776. 

I Pineapple, 31, 60, 929, 1046, 1109. 

, Pirify matam, 1105; Pinigala-konga, 
140; Pinjra. 291 ; Pinna, 117 : 

\ Pinnay, Pinnay Oil, 204, 

; Pintail, 134. 

. Piorina, 195 ; Pipal (Fig), 538, 1000 : 

1 Pipal (Long Pepper), 891. 

I Pipe-elav, 330. 

: Piper Betle, 83-4, 891-6, 988. 

Pipits, 132. 

I Pippal-yang, 979 ; Pipulmul, 891 . 

' Pir-e-dang, 140 ; Piri, 484 ; Piring, 

, 1081 ; Pirkni buta, 486 ; Pischta, 

720; Pishanani, 83t) ; Pishor, 115; 

1 Piska, 496 : Pissi, 1086 ; Piasi- 
1 babul, 14 ; Plata, 902. 

I I’istaehe do terre, 74. 

I Pistachio Xut (PiST.iCT.i), 901 - 2, 
914. 

PisijM, 298. 902 3. 
i Pita, 31, 35. 

; Pitachandana, 970 : Pita-karosana, 
405 ; Pita-kanda, 489 : Pital, 401 ; 
Pitbala, 991 ; P itchapullum, 317 : 

; Pitchinoiv, 742. 

' PlTUECOI.OBIUM S.iM.iX, 383. 

I Pitta. 1121 ; Pitz, 777 ; Piun, 23 : 
Piuaa. 1086 : Piydr, 1 88 ; Piya-ye, 
128 ; Piyciz, 58. 

Plague, 88. 

Plakaha, 538. 

Plantain, 87. 479. 787, 1111. 

Pla.-ter of i’aris. 7 1 6-8. 

PLEeXOCO.MIA HniAL.iYAN.i, 202. 

Pi.El TRAXTHUS KVIiOSL'S, 124. 
Pleiu'o-pneuinonia. 742. 

I Pl.OTCS MELANOGASTER, 141. 

; Plovers, 134, 138. 

i Plum, 906 ; . . . Black, .Taman, 526 ; 

: ... Oil. 906. 

i Plumbago, 624. 

: PtrMB.VOG ZEYLiXICA, 49. 

Pooliard, 134. 

Podah, 103. 

; Poilophyllin, 904. 

I POGOSTEMON, 821, 904-5. 

Pogslo, 104 ; Poi, 163. 

Pois ciche, 295; ... d’Augole, 196; 
... pechu, 295. 

Poisons, Cattle, 1, 633, 743 ; . . . Fish. 

, 45, 499, 546. 

, Poka-vaka, 83 ; Poko nilani, 904 : Pol. 

350 ; PoUe, 128. 

1 Polenta, 1138. 

, Poll, poliyan. 27ti ; Pulli Oil. 282 : 

; Po-lo-mi, 94 ; Pols, 738. 

, PoLYGOXt-M TIX( TOHIUM. 664, 1089. 
Poma. 232, 290. 

Pomegranate, 87, 909. 

Pomelo, 324. 

Poinfret, .541, .546-7. 

Pomnm .ddand P Ofii,„nnt\ .324. 
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PonapuJi. ; Ponassa solu^ .'ilS ; 

PoH<l ^ 

rONliAMlV. 40, 04S. 

PoniDs, H <in, 

Pomka, 0-0; I*onn>t't, 2<U ; Pon-fjf', 
liOS; Poottti. 042, Pfxmac^ punnr, 
punak, .'JdS. 3*10. 370, HIK. 

Sp,ir. 2ot. 

Poori, 042 . Pojicii, 200 , l^npnt^ oOS . 
Pop'itifi, lOS7. 

Popjiv. 470, 771, S12. 81.7, 84.7-01. 
l\>pi 1. 1 Ai.H 802. 

I’orcupme Quills, . . . Wood, 142, 3.70, 
3*12. 

P(»rk, 752. 

Poroh. 538. 

Porter, .'.eo Malt Lit[Uor'!. 

Po.s’a, 785 ; [*nshirfi, 1051 ; Po.^t, piist^ 
pof-takn-tol^ S4.>-*1; Pof^t-khaf^ t*SO ; 
Potnn, 2. 

PidiU"}!.* .lU'^tK’. . . Carl'onate, 48. 77 I 
PotasMuin ( '.iriionato, 48 ; . . Nitr.Oo, 

5*>, i*72 - .7. 

Potato, 47’*. 407, l02tP3l : . . . (>t<i- 
hoite, 403 : . . . 8\voet. 087-8. 

Potnl, 1*18 1. 

I’ut'^ti'uo. HUO 
Pottery. 327- 32. 

Potti-luppu, 072. 

Poiuirette. 70!*. 

Poultry, 130-S. 

128: Poph'li, 1143; Pm/;. ,738 ; 
Pi'ifJxj. 2<it; PrnL 845; Pratimn 
Iv'dUi, 1*150, 

I’lMWTl-. 54* ». 

Pnn, 1*1*1. 

Pnnf^'’s Feather. 03. 

Printer-^ (a kind of erey eloth), *123. 
Pri^Jithi-hhaxiia, 252 : Pritn. 888 ; 

Prong. pro)uj n<'>k. 00. 

Prop(phsine, 127. 

Pronyianga. 070. 
pKuyrs. 05, 00.7-7. 1 100. 

Prussic Acid, 700. 880, 1040-1. 
Pseudaconitine, 2*7-3. 
l'''F:ri)0-.TA< HYl M POr.YMORPHrM. 104, 
115. 777. 

P.dor. 115. 

PsiDUM (d'YAV\. 10<*. 887. 1M)7, 
P'^iUanelane, 7*12. 

PTEKnr.\KPT's M\K.SI PlI'M. l80. 383, 
0*18-0 

P. SVNT.vntNl S. 25. ‘tou. 070 
P'^ii-henip. Pi:?. 

Pi'ct iM\ {tin Wlu'at). 10!*!. 
I^Hchn-japarn, 882 : Pucka, 880 ; Pwja, 
83: P?D 7 r/aii'/. 102; Pukha-het, 

2**1 : Pula, 108; Pulachf, OSO ; 
Pul'-hu. 44*1; Pub. I0*>0. Pulirh- 
chukkug. 1*7; Pulla nillu. 1108; 
Pnlln-t‘'nai-fgnbi. 124 : Pubpif (Wine 
tri>ru Aca\'ei. 31. 3-7. 

Pnb,^ 0-3** . . . jufoiT/' tn'fouk. 70*i ; 

P‘iius'i-k>iy‘i-lu, 70. 

PuTii-'I-iD pnrnph wtU. 324. 


Pumpkin. . . , !Melou-. 441. 

Pnn (Elephant Grass), 777 : Pun 
/Stereiiha fa'tida), 1050 ; P//iia, 204 ; 
Puncfc, see Poonac ; Punari, 755 ; 
Pnnaji. 837 : Punam, IK) ; Punang, 
204 ; Punar puli, 554 ; Puna>ta, 1030. 
Punch. 1**44. 

Putulnrikn, pundari-kakshas, punda.^, 
004 ; Pundi, 030 ; Fundia, 037 ; 
Ptmdi-kai. 701. 

Pl'NK'A (lUANATUM. 19*7, 009-10. 
Pupal, S3 

Pur, 521; Purana ghrita, 470; Pur- 
hia, 981 ; Puri, peri. 930. 037, 944 ; 
Puri-fhimpn, . , .-gnddi, 4<)4 ; Puroa, 
755 ; Purphiok. 104 : Purrwca, 
540 : Puruni. 100 ; Purirul, lOSl ; 
Pufdiini, 441 : Pusitoa, 531 ; Pii^ku, 
080 : Putai-trinni-marnm, 209 : Put- 
chaw, 100; Putikaranja, 190; Putri 
hit, 052 ; Piittanti, 103 ; Puttiah, 
547 : Puvandi. 970 ; Puya (Nepal 
Hemp). 103 : . . . (Wild Himalayan 
Cherry). 907 ; ... udish (Betula 

alnuides), 131. 

Pav-^Y.^/ (Bees' Dammar). 128: Picon, 
5*).7 : Pya aung. pya-gyi, 123 ; 
Pyathat, 530; Pyaungbh, 1132; 
Pyaung-n-t-si, 1039; Pyinma, 701; 
Puin'agar-rcthi, Oil; Pyi-nyoung, 
537. 

Pyoung, 1031 ; Pyrolusite, 762. 

Q 

Qalfpind. 403 ; Qat, 305 ; Qataii, 733 ; 

Qischr, 3*)5 ; Quahi-bct, 201. 

Quails. R.un cr Grey. 132-4, 138. 
Quartz- »se Minerals, 501. 

Qiu'ura, *>♦». 

Quicklby . 70'*. 

QuiUai Bark (Quillaoja saponaria), 979. 
QiiilU, 138. 142 

Quim-e (Cyduma vulgari.s), 910 ; . . ■ 
Benoral (cEele Marmelos). 20. 

Quinine (Cinchona). 48, 302-10. 
Quinine Substitute, 7**. 

Quinsonqc, 190 . Quiya. 2*15 ; QuoUu, 
114. 

R 

Pah (Kiryptian Arum), 3!18 : ... 

(Sutrar), !t52-3. 1 1**9: Rah (a pr-;- 
of burninLr tlie soil), 835 ; Rabi, 
riK'fxf ((.'alainus), 201 ; Rabbri, 472 : 
Pachf. 743 . Rack, 1043 ; Radat 
Ixra, !M*8 
Kadc^h. 891. 912. 

Radix J unci, 4*9). 

Rdgi (Copper). 401 : Rdgi (Eleusme 
cor.uana), 78, 44*i. 510. 518. 1040 ; 
Ragi (Ficus reli;Hosa). 53S ; Ragu, 
141 ; Rngulu. 518 ; Rahar dal. 196 : 
Rdhris, 749: Rdi (F’u-us rchjriosa). 
538: Rai (Iniian Mustard). i8*c 
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726 ; Rdi (Mangrove), *J13 ; Raida, 
828 ; Rai-jdman, 526. 

Raila, 132, 134. 

Raisalla, 888. 

Raiains, 1109-10, 1112. 1118. 

Rajani, 285 : Rajas, 250 ; Rajavaral, 
561 ; Raigir, 532 ; Rajtka, 518 ; 
Rak, 1116; Rakoi rohan, 1043; 
Rdki, 1043 : Rak-lop, 915 ; Rakra, 
037 : Rakshu, 1053 ; Rakfa-chandan, 
25 ; Raktachandana, 076 ; Jiakia 
kambal, 25 ; ... kdnchan. 121 ; 

. . .-khnrna, 1032; Raktdln, 406; 
Rul, 1105: Rala, OSH; Raldhup, 
248 ; Rail S44 ; Ralli, 801. 

Ram, 564 ; Rmnahdna, 111 ; Ramac- 
ciam, 1106 ; RamuH, 834 ; Ramanjir, 
538 ; Raman sorrah, 543 ; Rombans 
keora, 34 ; Ramdana, 63 : Ramie, 
rhea, rnmian, 143-59, 863 ; Rdm- 
jarndni, 834; Ram-kanta, 3; Ram 
kapas, 576, 586 : Ram-krla, 787 ; 
Rdmpdt, lOol ; Ramphal, 71 : Ramro. 
881 ; Rarnras, 258 ; Ramrasam, 
258 ; Rdtmrasddli, 036 ; Ramsar, 
929: Ramshing, Oil: Ramsita, 

71: Ramtezpat, 311; RdmtU, 025: 
Rdmturdi, 631. 

Rdnd-chapadavali, 1081 ; Ran haria, 
748; Rdn-hor, 1144: Rand, 915; 
Randh}im, 285. 

Ranpia dumetorl"M. 546. 

Rangd, 402 : Ranga-olu, 087 ; Ran- 
gamali, 142 ; Rangari. s33 ; Ran- 
halad, 443 : Rani^mlai, 914 : Ranja, 
543 : Ranjana (Adenaatia-'r.i). 25 ; . . . 
(Red Sanders Tree — Pterm-arjuw), 
900 ; Ranket, 537 : RanoL 2o2 . 
Ran parnl, 1081 : Rdn-shf ind, 9.^7 , 
Rdnturai, 755; Ranzurv. 889 : Raos. 
785 ; Rapa, 176. 

Rape. Indian, 178-SO, 183, 300. 770, 
812. 816-8, 10S9; . . . Onjarat, 179; 
...Oil, 183. 

Rara, 930 . Ras (C'ane-jiiiee)» 052, 955, 
1110: ... (Palmyra palin-juice), 

170, 928 ; ■ . . (Sheep), 740 ; Rasa. 
1001 ; Rasamala, 61 ; Rasdali, 
rasvali, 936 ; Raai (Carbonate of 
Soda), 55 ; ... (Gingelly). 981 : 

Rasun, 58 ; Rdtd-hdval, 14 ; Rata- 
del, 94 ; . . .-ensal, 512 ; . . .-kekuna, 
247 ; Rdt-alu. 493. 49(» ; Ratmnhi, 
553 ; Ratdnjli, 909 ; Rati, 1 : Rnto 
mgdla, 99 ; Rattayiiot, 699. 

Rattans. 201, 775 ; Ranng, 527 ; Ranns, 
451 ; Rava kada. 114: Rawdn, HOT. 

Ray-hsh, 543-4, 547. 

Realgar, 92. 

Rehhri, lOHI. 

Rec(?he, reecheado, 265. 

Red Bark. 305. 

Red Navsari. 576. 

Redshanks. 134. 

Redstarts, 132. 


Re<l-\vood ( Adonanthera jiaxonina), 
25; .. Indian (Soynud.i febrifiar.i), 
1043; ... Andaman (Pter<icdrj)UH 

indicus), 907. 

Rte. 164. 

Ret-d, 98. 114. 775. 777, 864. 

Reed Maee (Typha), 777. 

Reeha. 144; Ry’gu, 1143; R^'di. 4, 51, 
113, 189, 711 ; Rthdl, Rehnr Soils, 
Rei, 51; Rejn Fibre. 44; R(k, 
900 ; RellH-iiaddi, 930 ; Rclni'i, 1 144 ; 
Remo, 437 ; Rempugandha-cheke, 
909 ; Rnidi, 915. 

Rennet, Indian, 1120; . . . Vegetable, 
483. 

Rtru, 15; Rrshnm, 994; Rerachin- 
nisird, 554. 

Revalenta. 700. 

Rczkiih, 743; Rhayisa, 451. 

Rhazva sTKit'TA (Vegetable Renncg), 
4 S3. 

Rhea (Ba-hmeria), 143-50, 250, 295. 

43(i, 721. * 

Rhea Substitutes. 160-8. 

Rhi, 8SS. 

Rliinoeeros( Rhinoceros unicornis). 644. 
Rhubarb: Chinese, Himalayan, 

Turkov, 912. 

Rhus Cotinus. 115. 191. 914. 
Rhvnciiobatl's. 543, 546-7. 
Rhynchodi.a (Rubber), 659. 
Rhyncospora (Ferment). 759, 

Hiamha, 250: Rianish, 1107. Rdno, 
785. 

Rice (Oryzu). 25S, 479, 776, S23-41. 
1035. lo43. b)46 ; Rice : Autumn 
(.4a-<» or rdiadoi). Summer (Roro), 
Winter {.4m«a ). S28. 

Riein do r<iliaa Lhnsii, Rrcixi’s 
co.MMi.NJS (Castor), 812, 915-23, 

1005. 1012. 

Rigana, 1026: Rika. 144, 152, Rikhn, 
it30 : Rin. 911 ; Rinda, 739, 
Rinderpe-^t, 742. 

Ringa, 1143; Ringdl, 99. 

Ringer, 387. 

Ringni, 1038, 1040 ; Rinj, 15 ; Risa 
Fibre (Villebrunea integnfolia), 164 ; 
Risa (China-gra.SvS), 144 : Riso, 825 : 
Rita, rithd (Acacia eon(*inna), 14: 

. . . rithia (Sapindus rmikoro^M). 
979; Ritsjr, 2iid ; Ritza, Il»4; Rin, 
538; Riyong, 774; Htz, 825; 
Roatanga, 980. 

Robim, 132, 

RorCELL V TlNCTORl V, 448. 

Rook-eod. Kovi. 546'. 

Rock Crv'itHl. 561. 

Rock Oii. 873. 

Rocket, ISO. 

Rodang, 927. 

Roe, Fish, 546. 

Roghan, 282. 479, 712 : Rohini, 640 ; 
Rohish, 451 , Rohisha, 451 ; Rohu 
((*aniphor-wood). 310 ; ... rut 
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(Fitoh), .')42 ; R'jfni)}, l<')4o , R</iotuj. 
o04 : Roji^ oSl, ; Rnhto '^nnuf, 
lt)8 : Rola, l97o. 

Roller, Indian, K!2, 140. 

Eolli, 7o.> . Rumaka, 903 ; Ronrt'hii, 
888 ; Ron(}oynf\ 27)0 ; 

Ropes an<l Cordu^^e. 923-5. 

Rora or Chur (Indian-hernp Xarcotie), 
2til ; Rora (Kiee), 833 ; Rori (Agate), 
502 ; ... (5IaIlotiis piuIippinonHis), 
755. 

Rose (Rosa), 925-30; . . . Apple, 520: 
. . . Attar. 455, 821, 925 , . . . Oil, 
451. 454. 

Rosellinia radicieekda (Root para- 
site), 225, 229. 

Rosewood (Dalhergia), 484-5 
Rosharjarat, 451 : Roshel, 451. 

Rot, Black, 87, 941 ; ... Collar, P'ot>t, 
803 ; . . . Leaf, 385 ; . . . Pith. 803 : 
. . . Root, 229. 

Rotan, 201 : Rotka, 518 ; Roucou^ 142 , 
Roua, 824, 829-30. 

Rowball. 547. 

Rozatt^ 1082. 

Rozeile (Hibiscus Sabdariffa), 029. 
Rubber, see India-rubber. 047-00. 
Ruhhi~r(vdnd, 554 : Ruh^Uitc, 503. 
Ruby, Ruby Mines, 42S, 558. 024. 710 ; 

. . Balas, 559. 

Rudra, 20.5: ,..-challu, 511: Rndrdk, 
28, 511 : Rudrnksha, oil . Rue, ru, 
ruebce (Cal.irnus), 20(. 

Rugs, see Carpets and Rug.-.. 

Ruhu, rui (Fish), 542, 544-5. 

Rui (Calotropis). 205-8. 

Rnirij loo; Rukattana, 00, Rukhto- 
chandan, 909, Rnkta kanchaji, rakta- 
chandan. 25 : Rnku. 905. 

Rum, see Spirits ; Rum, 003. 1051 : 

Rumadi, 538. 

Rumex VKSIC-VKirs, 148. 
i?umi jnastiki, 902 ; Run (Gold), 505 . 
Runa, 402 ; Rund, 915 : Runuly 202 : 
Ru6, 25 : Rusa, rosa (Rusa Oil), rusa- 
ka-til, 451. 821. 1040; Rush (Wild 
Uoat). 743: Rush (Wild Slieep), 740. 
K'loh-nut, 405. 

R'lsot. 130. 

Rust on Tea, Surghuin, Wlieat, Vm«‘. 

etc., 229. 1035, 1091. HIT. 

Rnsta, 980. 

Hf/talxiga, 170. 

ihitr, 484; Ruruka. 9|5; Rui-’itp. 
4N4. 

R>e. Giant. 1084. 

Ruom, 003. 774. 

S 

903 : Snha, h24 . Saf)a>, 094 ; 

^ahi-si, 1112. 

8ab!e (F'hH). 540. 542, 544-5, 547. 
>iihzd. 550t ; ^ahzak, 132, 140; Sobz/, 
249. 258. 

Saccharon (in Bambous). 10*2. 


Saci harl'm (Sugar-cane), 98. 115, 188, 
775, 777, 805, 808. 924, 928-02, 
1040. 1110. 

Saci oi'p:talum to.mextosum, 95. 

Saekmg-tree, 7 1. 

Sacqui, Saeei, 39. 

Rada-hazurmani, 887 : Sadaphal, 324 ; 

Radhanapu-venduru, 102 ; Sadhi, 278 ; 
Sudri, 1073 ; SafMa (White Lead), 
707 : Safed (White) ayigoor (Vine), 
1114: ... arand, 099 ; . . . hachnag, 
. . 7bikh, 22 ; ... ddmar, 1105 ; . . . 
dhatura, 488 : . . . kahra, 538 ; . . . 
kaddi'i, 441 ; ... kikar. 15 : ... 

samhid, 92 ; ... siynal, 521 ; . . . til, 
983. 

SalYlower, 276-83, 447, 479, 728, 741, 
771, 812, 815. 1007. 

Saffron (Crocus), 429 : ... Bastard 

(-' Safllower), 270. 

Satira tie Agua, 559. 

Safrrin, 429 : Sag (Jew's Mallow), 408 ; 
Sag (Pot-herb). 41 1 : Sag (Teak Tree), 
1008 ; Sagargota, 191 : Sagda, 700 ; 
Sagdi, 980 ; Sagma, 1032. 

Sago (Corj-pha uinbracuhiera — a kiml 
of Sago). 429 ; Sago-palm. Indian or 
Bastartl Sago (Caryota urens), 285. 
700, 929, 1040; ... Java Sago 

iArenga saccliarifera), 91-2, 928, 

1040; . . (true) (Metroxvlon Sagu), 
92. 

Sa/f'uid (Belerie Myrobalan), 1072; 
S<i /un (Tectona), 1005. 10*)8; 
ll.M>8 : Saha, 5!». 251 : Sahdju, 1073 ; 
Saharia, 1080; Sahebi, 1110; Sahri, 
lUO; Sahut, $aht (Honey), 128; 
Sai‘kanta, IS : Sail, 831 ; Sain 
(Barnboii). 201; ... (Blue Heron), 
139 ; Saiudhava, 903 : Saiphra, 
saipropaon, 294 : Sair (Wild Goat), 
743. 

Sa), mg (Terminalia tomentosa). 1005, 
1073 ; Sdjira, 283 : Saj/a-lu, 869 ; 
Safje. 809; Sajji (Rth), 51, 113; 

. . ,-khdr (Barilla), 112-3 ; . . ,-maUi, 
“ sedci mutti ” (crude Carbonate of 
Soda), 51. 155, 281, 448. S04. 

Sajor Benovta Tch' *rus capsu- 

lari'<), 411 

Sa'fuua (M^riiiga). 784: Sdkam hari, 
90.3: Sakh. 211; Sdkkit (Shorea 
rtdmsta). 990 ; Sdkhii (Teak). 1008 : 
^^okiti. 743; ‘S'uHorrz, 302 ; Sakuan, 
115. Saktra, see Sail; Sal (Borax), 
172 ; Sal (Shorea rubusta), 188, 486. 
024. 040. 750, 990-1, 1004-5. 

,mlah-misn\ see Salep : Sdlai-gugul, 
174 ; Sdlan, 843 : Salei, 894. 

Salep, 902, 1030 ; Salep-misri (Salep 
of Eg^-pt), 962, 

SaRri, 72 : Salhe. 174 ; Sali (Rice). 830 ; 

. . . (Satin-wood), 294; . . . (Spurge- 
wi*rt), 531 : Salia bans, 102. 

Salicorxia, 112-4. 
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Salix, 115. 

Salla, 889 ; Salma, 885 ; SdlmaVi, 
li)8, 570 ; Salopa (Fibre), 280. 
Salsola, 112-4. 

Salsola Soda, 50. 

Salt, Common, 56. 963-71, 973 ; . . . 
Black, 56 ; ... Glauber’s, 56-7 ; - - . 
Rock, 964 ; . . . Sea, 50, 965 ; . . . 
Volcanic, 48. 

Saltbush, Australian, see Saltworts. 
Saltpetre, 55, 771, 972-5. 

Saltwmrts, Indian, 50, 54-6, 113. 

Salu, 500. 

Salvadora, 479. 

Sam (Artocarpus Chaplaslia), 94 ; ... 
(Indian Blue Pine), 888 ; Samada, 
428 : Samar, 822 ; Sdtnhar (Antlers), 
644-5 ; Same, shama (Panieurn), 506, 
843 ; Sa-rneit, 552 ; Sammananthi, 
525 Samon-ne, 811; Sanipfen Wood, 
194 ; Sampit, 99 ; Samsara, 937 ; 
Sdmudra, 963 ; Samudrdntd, 570 ; 
Sa-mung-sa-ha, 887 ; Samyeit, 879; 
San~, Sana-, sann-. sw/m-hemp 
(Crotalaria juncea), 45, 251-2, 254, 
256, 408, 409, 430-7, 603, 676, 

864-5, 868, 924, 948, 988. 1035; 
Sana (Cannabis sativa), 249-63; 
Sanai, 430; Sanalinga, 313; Sanato- 
si, 554 ; Sanatta, 1005 ; Sanbu, 430 ; 
Sanchi, 892. 

Sandal, Bastard (Erythroxyion mono- 
gjTium), 525 : . . .-wood (Santalum 
album), 190, 821, 926, 976 : . . .-wood. 
Red (Adenanthera pavonina), 25, 
1106; ...-wood, Red (Pterocarpus 
Santalinus), 909. 

Sandaku, 909 ; Sanddri, 100 ; Sandaua, 
972. 

Sanders Tree, Red, 909, 

Sandhur, 707 ; Sandoleka-nar, 885 ; 

Sandi-huya. 1132. 

Sandpiper, 134. 

Sandra, 9 ; Sandras, 1 105 ; Sangnngur, 
95 ; Sang-i-hasr't, 330 ; Sangl-i- 
dalam, 327 ; Sang-i-jerdhat. 710 : 
Sangi-marjdn, 989 ; Sang~i-paluun. 
1049; Sang-i-yahada, 710; Sang- 
i-yashab, 560 ; Sangji-kanai, 538 ; 
Sankha, 989; Sankha bhasma, 710; 
Sankhu, 292 ; Sankru, 392 ; San- 
kush, 543, 547 ; Sdn-madat, 1072 ; 
Sanna-hatta, 838 ; Sanna-bile-kahhu, 
937 ; Sanna-galu, sanagalu, 295 ; 
Sanna hajazi, eanna-kokki, sanna- 
mukki, 288-9 ; Sance, 445 ; Sanoli, 
161 ; San-pon-ye, 1111 : Sanpyaung, 
1039 ; Sansdru, 160. 

Saxsevieria zeylanica, 868. 

San-tdg, 430 ; Santagu, 976. 

Saxtalum album, see Sandal-wood. 
Santanikd, 470 ; Santara (Citrus au- 
rantium). 320-4 ; ... nihu (Sweet 
Lime). 326-7 : Sante kayi, 439 ; 
Santk, 402; Santha (Woodfordio), j 


1121: Scinthi (Rice). 834: Sattfi, 
1072. , 

. Santonica. santonin. 93. 

I Santra (C\'perus rutundus), 466. 

, Sanuhar-fl-hindi. 292; Sanu-kapash i. 

1 % Sanvu, 430; Sanwa, 843; Saon^, 

I 887 : Saora, 894 ; Saphari khum^a, 
I 441 ; Sapin, 889. 

I Sapixdus, 14, 979. 
i Sapium, 546, 659, 979-80. 

■ Sapodilla. 627. 

Sapota, 627. 
i Sappan-wood, 61, 194. 

; Sappanga. 194. 
i Sapphire. 428, .j.>9, 663, 716. 

! Sapro, 1051 : Sar, sarra (Manure), 767 : 

Sar Sara (Saccharurn arundinaceum), 
j 929 ; Sara (Boiled Milk), 475 : 
j Saragvo. 784 : Sarah, 743 ; Sarana, 

. 542; Sarang. 123; Sdrdyi, 104.‘i. 

j SARCOCHL.A.MYS PULCHERRIMA, 163,924. 
Sarda, 4,37. 

I Sardine, 541, 545. 547, 549. 

1 Sari, 618 ; Sarisha (Sarson). 177 ; 

Sdrivd, 628 : Sarjika, 48 ; Sarjum, 

I 990 : Sarkanda, sarkard, 362, 929- 
31 ; Sarkarei valli, 686 ; Sarkar- 
khandi, 930 ; Sdrri. aerri, 296. 
Sarsaparilla. Indian, 35, 628. 

Sanson. 176. 

Saras, 134 ; Saad, 439 : Saai, 72 ; 

Sasnialn, 496. 

Sassafras, Nepal, 310. 

Sat, 988 ; Satapashpa, 879 ; Salit, 
saferi, satha, sathpuria, aatpada, 124 ; 
Sdthi, 824, 831 ; Sati, 444 ; Satidna^ 
60. 

Satin-wood. 294. 

Satpatiya, 754 ; Satpura, 486 ; Sat-aa. 
163; Satsiyar, 484; Satthap}t, 777 : 
Satthwa, 500 : Satd (Barley), . . . 
(Maize and Barley Flour), 565, 640, 
1138; Satar, 784. 

Satyriam, 962. 

’ San, 40. 379: Saaj, 911; Sanna- 
togari, 197 : Saunf, 552 ; Saar, 108 ; 

I Saurab, 429 ; Saurif, 887. 

: Sacromatum guttatum, 65. 

; Sdva, 844-5; iS’dcara, 168; Saraya, 

I 1051 : Sau'ahn, 542 ; Sdican-rkait>ra. 

843 ; Sawani, 799 ; Sawdnk, 842. 
i Sawdish, 543, 546-7. 

Sawku, 195. 

I Saya, 821 : Saya manjal, saya pas<-p / 
447 ; Sa yo max, 896. 

, Scale Insects. 354, 386. 

Scharlach-worrn. 347. 

I Schehedencgi, 249; Schema, 249. 25) 
SCHLEICHERA TRIJUGA, 1057 
Sehoenns, 461. 

Schorigenain, 161 ; Schorl, 563. 

SciLLA IXDICA, 1048. 

SciRPUs Kysoor, 466. 
SCLEROPHYLLUM. 823. 

Scorpion Fi'^li. 5P>. 
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8crateIi-coco, 39S. 

Screw-pine, Foreitrn (Pineapple), 00. 
Screw-pinc'^ (Paiidanus), lisd, 776. 
Scalposra, 024. 

Sealing-vvax. 1004. 

Sea-slug, 122, 541. 

Sea-weeds, 50. 

Seb, 010; Sfbe, 007; Schist. 778; 
Secfiauh, 250 : Sedartk. 177 ; Sect. 
070, 771 : Scgripu (Guava), 007 ; 
Seoapii (Oxide of Pead). 707 ; Segapii 
(Sword i^ean), 248 ; Schund. 530-1 : 
Seiat. 102 ; Seiden, 904 ; Sein 
(Garden Beau), 1 107 ; . . . (Ternunaha 
toiuentosa), 1073: Seinsa^ 544; 
Seinye, 700. 

Seir, seer, 541, 545—7. 549. 

Sei'fii', 249; Scjsai. 102; Seju. 531 : 
Sikfidgi. 1053 ; Sekto, 784 ; »SW, 26 ; 
S'e/t. 547 : Stlctnnyok, 1132. 
Selenite. 710. 

.Ver?), 248 : Semnr. 108 ; Sem-ki-yond. 
fiimla-gond, 121 : Senud. . . .-miisla, 
108, 232, 523, 570. 991, 1005; Seji. 
903; Sendhi, 757, 700, 885; Sen- 
durgam. 270 : Sengel, 294 ; Senytereh, 
320 ; Setuhal. 521 ; Senji. 1091. 
Senna: Country, Jamaica, Tinnevellv, 
288. 

Senned, 542; Sentha. 929: S-ole, ser. 
994; Seotidhi, 831. Sepn, 8S1 ; 
Sppnddy, 080 : Serafanji, 418 ; Serdi. 
930: Streh, 459; Serti^ 911; Ser- 
hnyok. 914. 

Seric'aria. see Boinhyx. 

Scricum, 994 : Serilli. 538 : String^ 
]aiy loo : Serpa. lOl. 

Sesame, Sesanium (Oingelly), 197, 300. 
479. 598. 001, 025, 750. Sl2, 816, 821, 
809. S71. 981-7, 1030-7. 

Sesbanta, 29-30. 225. 287, S94-5, 924, 
987-8. 

Seta, 504. 

Setaria italica. 843. 988-9. 

Setburosa. setburwa, 486 ; Sefo-bikk- 
Hj/W, 20; Sevu, 910; Sewa, 887; 
Seye. 700: Sha (Pegu Cutch), 9; 
... (Sheep), 740; Shahjit, 880. 
ShaddoeU, 324. 
v8hade-trees. 383. 

Shadyrantha, 24 ; Shaelu, 775, 884 ; 

Shattalu, 900, 

Shagreen, 542. 547. 

>'h<ihad. 128 ; Shakdanah, 257 ; «S'^a/a/- 
kSmakhi. 128 ; .S/az/iui (Falcon), 133 : 
Shtdii znfraji, 430 : Shahptj'iand, 
1127 : Shah-zerah, 283 ; Shainy jiri, 
981 . Shn)nah, 7S4 : Shdk, 131: 
Shftkrirl.and. 0tS7 : Shakar khnra, 132; 
Siiakar piUin. 531 ; Shakshin, 131 ; 
Shnl. shfddayi, shali (Rice). 824. 829, 
Shal fShnwl). 1120; >7i(i/j/Aum.'176 ; 
Shall ( Italian Millet), 988. 

Shall..t, 

ShaUhf, 


Shamn (Bees’-wax), 125 , . . . 

(Bird — Cittocincla niacrura), 133 ; 
... (Panieurii Crus-galli), 84:i^-3 ; 
Shamod (Panicum iiijliare), 845 ; 
Shdtnd’thiimpa, 398 ; Shamhiruni. 
10.52; Shameida, 521 ; ShaynU, 1081 ; 
Shamor. 1144; Shamshad, 190; 
Shamshara, 942 ; Shamula, 843 ; 
Shana, 252: Shanader jhar, 1100; 
Sha-na-kwalna, 742 ; Shanal, 430 ; 
Shanambo, 430 ; Shanda layhune, 
19U ; Shanyti, 888 ; Shan hnan, 
980 ; Shajik-hn-palita, 94 ; Shdnma, 
903; Shdpmng, 1120; Shap-sha- 
pen, 103 ; Shar, 475 ; Shardh, 1043 ; 
Sharab-ki-kiknr, 15 ; Shnrak, 133 ; 
Shdrdyam, 1043 ; Shar'ifah, 71, 
Shark-tins. 541-3, 549. 

Siiarks, 543-4, 547. 

Shash, 914; Sha-shoung, 531; Sha 
soung, 822 : Shatranji (a special 
carpet), 271, 275 ; Shdul, 131. 
Shawls. Kashmir, 1125-7. 

Shawm, lo51 ; Shazaung, 530 ; She, 
210; Shednri, 770, 

Sheep. 044. 740-9. 

Sheetings, 023. 

Shelim, 539. 

Shell-lae (Tachardia), 48, 93, 1062. 
Shells, 122, 712, 980. 

Shan, 1043 : Shemha, 16 ; Shemi, 9 ; 
Shenbu, 401 ; Shendri, 755 ; Shen- 
gori, 774 : Shengntan, 498 ; Shen~ 
shandanam, 909 : Shenta, 1066 ; 
Shea. 1110 ; Shcolk, 994 ; Sher, 910 : 
Shera, 531; Sheradi, 930; Sheria, 
030, 871; Sherka, 1109; Shevelli, 
920 : Shewn. 485. 

Shia, 283 : Shialn, 1030 : Shib, 61 ; 
Shib'iashin, 190; Shidu, 530; Shih, 
93 ; Shdandi, 404 ; Shilm, 902 ; 
Shitn i-atti, 537 : Shiinbi, 248 ; 
Shin, 485: Shindar, 911; Shingli, 
493 : Shinyddd, 1080 ; Shioli, 121 ; 
Shipur-gaddi, 187 ; Shir, 531 ; Shira, 
1109; Shirdld, 754: Shiran, 905; 
905 ; Shirat-kucheki, 69 ; Shirat- 
kush-chiy 1053. 

Shirtings, 023. 

Shiru-nari-rengayam, 1048 ; Shishah, 
563 ; Slusharn, 484-5 : Shisk- 

inosaic, 718 : Shish-nna, 161 ; Shisu- 
kdt, 485 ; Shitta-rattni, 60 ; Shivadai, 
822. 

.Shoe Flower, 629. 

Shot, 988 ; SJiola, 28 ; ... ‘ engai, 

791 ; Shomh}i, 552 : Shor, 4 : Shorn, 
shorya (Salsola feetida), 114; Shorn, 
sord. (Saltpetre), 972. 

SnoREA ROBrsTA, 49, 640, 756, 990-1, 
1005. 1057. 

Shori, 444 ; Shor.nhe, 177. 

Shrikes, 132. 142. 

Shritnlam, 428; Shrol, 115; Shudi, 
706; Shukkn, 1139; Shukri, 624; 


Ul; Shdu, 1031, 1040; 
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^Shumaj, 19U ; Skunda-pana^ 285 ; 
Shunnamhu, 709 ; Shnrli^ 428 ; 
Shawae, 305 ; Shu'an, 180 : -^kire- 
pof^-on, 441 ; i'Sia-pu, 144 ; Skirii^ 
100 ; Sibaydu, 707. 

Sibias or White-eves (Birds), 132. 
SiDA (Fibre), 924,'' 991 . 

Sida (Lagerstrceinia parvifiora), 701 : 
Sida atsu, 487 ; Suldh^^ 249, 258 ; 
Sidhu, 1044 ; SigiroHy 1008 ; 'Sihdn 
121 ; Sifutru, 100 ; Sihund, 531 ; 
^ijong, 102 : Stkakai^ 14 ; Sikiha, 
125; Sila, 911; Sildras^ 01; Sil 
harua, 100; 1073; Utlingia, 

749. 

Siliqnastruni, 204. 

Silk and Silkworm, 992-1020 ; Mul- 
berrv worm, 092-1002; 910, 

1011-3, 1144: Muga, 1003, 1009- 

11; Tasar. 520, 701, 1002-0, 1073, 
1144 ; ... Trade, 1013-20 ; ... 

-worm roaring on Arhar^ 200 : . . . 

. .. Chinese, 012, 1005; 

of Madagascar, 200, 

Vegetable, 3o. 

Silk-Cotton Flants (Boinbax inala- 
bariciun), 108 ; . . , (Calotroois), 207 ; 
. . . White (Eriodendron), 521 ; . . , 
. . . (Cochlosperrnum), 812. 

Silkhan, 1049. 

SiLLAGO SIHAM.A. (WllilllLg), 547 ; 
Sillea^ 101 : Sill-kurt(t, 028 : SHloh, 
104 : 732 ; I'^ilpkion, 533. 

SiLURUS (Indian Isinglass Fish). 5l3. 
SUn^ 508 ; Si-)/ia, 249, 251 ; >)imn 
boggu, si/nai-karri, 333 ; Simb-d. 
108: Simbi, 504; 7‘)r> ; 

Sitnaim-eUhindi, 9l5: ^>i}npi(lir>:ad 
525; S}}tinl, l08. 232; Simi, '997; 
initial [Singdl), 748, 

S'frwpi.s. see Bivissica, 170, 178. iv80. hs2. 
Sinban-karaira, 890 ; k^’iddern-ani. 443 ; 
S’/ndA/. 1 139 ; Sindun, loo ; ShtgtHf 
1053 ; Singhani, 99. 

Sin'_:hura Xut, 1080. 

Sinyhu, 2s3 ; Smgia jur. 21 : ... 
khar, 21; Slngli, 1144; ^'ing- 
nwnal, 141 ; Singtok, 785 ; Singya, 
121 ; Singya-bis, .singyi, 21 ; Sin- 
hasaUy 402 ; Sini, 249, 256 ; Sinkaml, 
311; S'insapd, 4S5 : Sinth^ 125; 
Sipari, 891; Sipi-ka-chuna, 710, 
Sir (Garlic), 58 ; ... (Silk), 994 : 
Sira. 7S3 ; Sire, siree, 459 ; 
Sirghurni, 462 ; Sirin (Hemp), 249 ; 
Siris, sirifiha, .-^irin (.A.Ibiz7.ia), 45 ; 
iV I rCa (Vinegar), 1108; (Munj), 

929; Sir kup, 177; Sirmilh. 29; 
Sir-nat, 162; Sirotn, 1106; Sirru 
kirai, 63 ; Sisa, 402, 707 ; Sisal. 
# 31, 39-42, 924 ; Sni, 1051 ; Sisik- 

kurakura, 1079; . . .~panu. 1079; 
Sissu. sissoo (Dalbergia). 485-6 . 
Sitalpati (Mats — Chnogyne), 775-6 ; 
Sitd-palam, 71 ; Sitaphal (Cu.'^tard 


Apple), 71 ; ... (Musk-Melon), 441 ; 
Sitd-punda, 71 ; Sit-ruti, 776 ; Sitsal, 
484 ; Siita (Saltpetre), 974 ; . . . 

(Tainariftd), 1066; Sivatn borrur, 
842 ; ^^lyah. 283. 

Skates, 543-4. 547. 

Skin, 743. 

Skins. Animal, 632; . . . Bird, 138. 
Skill, 743. 

Smilax, 628. 

Smut, 456, 941. Iu2l, 1134. 
Siuike-bird, 141 ; ... GoLird, 1081 ; 

. . .-stone, 131 ; . . .-wuuil, 1051. 
Snipe, 134. 138. 

Snippet, 134. 

Snulf, 793. 

Soap, 547, 812-4. 819; . . .-nut. 979 ; 

. . .-pods, 14 ; . . , -stone, 1049. 

Soda. Salsola, 50. 

Sodium ami its Compounds. 50-7 ; . . . 
Bx-borate (Borax), 56. 171-3 : ... 
Carb<.nate, 50-6. 448 ; , . .Caustic, 
56 ; ... Chloride (Table Salt), 51. 
56, 903-71 ; . . . Sulphate (Glauber's 
Suit), 56-7. 

Sohdga, 171 ; Sohan, 1043 : Sohikirc. 

552 ; Svh-0. 540 ; Sohiin, 140. 

Soic (.Silk). 994. 

Sola, 28-30. 447. 

SoLAXL’M, 79. 788, 891, 1020-30. 

Solar, see Sola. 

Solara, 402 : Sola topis, see Sola. 
Sole^'. 541. 546-7. 

Som, 6.)4 , Soma. 251. 750 : Somal, 02 ; 

Sombldn-ze, S'^2 ; Sombd, 887. 
Sominacco ttniminello (Rhus Coriaria). 
914. 

Soua (Gold.), 5()5 ; Soiiaful, 163 ; Sonali. 
287 ; Sonulla, 430 ; Songadi, 937 . 
Soni. 290. 

SoXN'ER\TlA ACID A, 30. 

Sonp, 552 . Sdnth, 1139 ; Sooahn, 500 ; 
Soonamooky, 900 ; Sophia, 452 . 
Sordka. 972. 

Sorgho, sorgo, see Sorghum. 

SORUHL'M VCLOARE (Judr), 70. Ill, 
18S. 2.‘»8. 281, 509, 598-9, 001, 003. 
6.3 d, 67,'), 728, 741, 758, 707, 83, >. 
v843, 868-71. 881, 917, 929, 983-.T 
1032, 1046-7. 1081, 1097, 1131-40. 
Sorghum, Sugar. 929, 1041. 

Sorrel, Ro<l, 629. 

Soso, 981 ; Soiia gurdr, 449 , Sonfiya, 
4,)2 ; Souta, 1107; Soird, 87!k 
Spanish-gourd, 44 1 . 

SpariMws, 132 ; . . . Java, 133. 

SeARTIUM JO'CEL'M, SpaitOfi, 431. 
Spa.Hiu, 778. 

Sperm-whale, 64. 

Sphatikan, 61. 

Spica indica (CymbopuL'ori Xardu-,'. 
456, 463. 

Spider. Red, 22S. 

Spiqo Xardo. see Spica indc^a. 

Spike (a dibease of Saiitaluiii), 970-7. 
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Spikeniu’d, 4t')2-3, 792, h21. 

Sptk^o. 99. 

Sl’II.AN'THE.'^, ()(i4. 

Spikcha, ll.'i: Spin bajja. 1120. 
Spinel. 42.S. .7.“>8 -9. 

Spin kishftiisht. Ills. 

Spirits. 92, 119, 4HS, 820. 950. 1041. 

1043-8, 1112. 

SrdiioiioLf.s. 54. 

Spot, 890. 

Spur-fowl, 134. 

Spiirgewort. 530. 

Sipuifih-guurd, 441. 

Squi-N.^STHrs, 401. 

Srpiirrel. 032. 

Sra kishnifihi, 1118, Sriganriam, 970; 
Sriklianda, 970; Srtngavera, 1139; 
Sn'ngi-bitih, 21 ; Sriphal, 20. 

Starch, Starcli Sugar, 820, .840, 1138. 
Stariing.s, 132. 

Steel, see Iron. 

STERt'T.'I.I-A, 95, 1050-1. 
Stebeospermi’-m sr-AVEOLEXS, 49, 95. 
Stibnite, 72. 

Stilbum, 229, 385. 

StIP.A TEN.AC'ISSIM.A, 432. 

Stoat, 032. 

Storax; Burmese, Liquid, True, 61, 
1052. 

Strebles aspeb, 808. 

Striu.a LfTE.A, 941, 1034-5. 
Strobil.anthes fl.acoidifolu'.s. 123. 

003, 678, 905. 1051. 

S. c.ALLOSfS, 123. 1117. 

Struntia, Strontianito, Strontium and 
its Salts, 58. 

Strychnine, Stbyl'Hno.s Xe.x-vomic.a, 
258, 510. 1047, 1051-2. 

Sturgeon, 543. 

SxYR.AX BEXZory. 01, 1052. 

Su, 270. 

Sf^EDA, 1 13-4. 

Suala, 122. 

Snalu. 1009 ; Subdp, 270 ; Subii. 258 ; 
Suohi, 95 ; Sucra, 931 : Sudburg. 
920; Sukha, 710; Sufir. 270: 
Su-ijandha, 451 ; Sugandi pain, 028. 
Sugar and .Sugar-cane, 57. 79. 92, 293. 
928-02, 1043, 1040, 1109, 1111, 1141. 
. . .-apple, 71 ; . . .-oanily, 194! ; 
. . . Maple, 928 ; . . . Sorgiium. 929. 
1041 ; . . . Starch, 1 138. 

S ultatungrnngrik, 120 ; S7ii, 1. 743 ; 
Suild, 430 : Stij. 040 ; Sujango, 255; 
Siiiiddo, 030 ; Siifi tVinent. 714 ; S,i]i 
(Flour), 1080, 108.8 : .'lukain, 439 ; 
Suk*’i, 970 ; Sukknd, ,^akbnd, 970 ; 
Sukkanaru pillu, 457 ; Sukta, 1 108 : 
S ukti-bhasma, 710; Snllea, 101; 
Sulpha, 879 ; Sultana-champa. 204 ; 
Sum, 1009. 

Sumach. American. 191 ; . . . Elm- 
leaved or Indian, 115. 191. 638. 914 ; 
. . . European, 913. 

.''umhara, 831; Siimi, 1043; Sumlu. 

I 


130; SuiHok. 913; Suoisum. stm- 
sim, 981 ; Sun, 910, 

Sim-birds, 132. 

' Sunddli, 287 ; Sundari, 541 ; Suhrlek, 
028 ; Sundel, 976 : Sundhia. 741. 
871. 1039; Sundia, 1031; Sundi- 
bet, 201 : Sundrogai, 101. 

, Simtlower. 813. 

Sungutig rik, 121; Sunjna, i84 : 

Sunkar, 834 ; Sunletlhe, 192. 

Sunn (Hemp), 430-7. 

Suifna, 710; Sunnam, 709; Sunnu, 
900; Sunt, 1139; Sunth, 1142; 
Suom, 886 ; Siipdri, supdri-ka-phul 
I (Betel-nut). 83. 108 ; Supuri (Grey 
; Oak), 911. 

' Superphosphates, 169. 772. 
i S uphadie-khus, 1048 ; Sur (Beer). 759 ; 
1 Sur (Phragmites karka). 777 ; Sur 

! (Wild Boar), 752 ; Sura (Cyperus 

I tegetiformis), 467 ; Surd (Spirit), 826, 

! 929, 1043-4 ; Sura (Spurge wort), 

531 ; ... (Sugar). 932 ; Surana, 

I 05; Surangi, 204; ... (Togari 

1 Wood), 783 ; Surans, 1141; Surap, 

i 1043 ; Surat, 162 ; Surb, 707 ; 

I Surband, 93; Surbuli, 821 ; Surga, 

I surgum, 1032 ; Surguja, 625 ; Sur- 

I honi, 204 ; Suriakhar, 972 ; Surin- 

I jan, 398 ; Surkhi, 713 ; Surkhia- 

I bagla. 139; Surma (.Antimonium). 

' 72 ; Surma (Lead Sulphide), 707 ; 

1 Surma mfed. 716 ; Surmah-i-Isfa- 

, hani. 72 : Surosa, 451 ; Surpan. 

I 204 ; Siirttn. 737 ; Surul, 78 ; Surya- 

I pattra, 205 ; Sutdr, 142 : Suiari, 1 ; 

' Siilafhi, 500 ; Suth, 742 : Sutban, 

779. 

! iScs (Boar). 752. 

■ Susi (a Cotton Textile), 018; Suvaka. 
} 83 ; Su-yit, 16 ; Sualloe, swallout 

' (Beche-de-Mer), 122. 

Swallows, 132. 

Swallow-worts, 205. 

. Swans, 134. 
i Swarna, 505. 

Sweet Flag, 24. 

I Sweet Potato, 687-8. 

. Sweet-sop, 71. 
i SwERTi.t Chir.ata. 405. 

] Su-rt-hcn la, : Siccti siirisfu]. 177. 

: Swifts. 132, 138. 

I Sironpalwon, 882. 

' .Sword Bean. 248. 

I .SyMPI.OCOS OR.INDIFLORA. 355. 1010. 

) S. R.ACEMOSA. 49. 195, 756. 
i S. SPIC.ATA. 783. 

I SYNANTHERIAS SYEVATICA, 65. 

1 

j T 

I Taban chater. 628 : ... merah, 627 

i ... puteh, 62S ; Tabdshir, 1(W, 10 , 
j 110; Tabauk. 484; Tabsu, 1051. 
Tacc.a pikxatiiida, 110, 445. 
Tachardia e.acc.a, 447, 777. 1053-66. 
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Tad, 169; Tadagunny, 1107; Tada- 
mir'i, 890 ; Tadhal, 258 ; Taduliya, 
63; Tag, 430, 1116; Tagara, 123; 
J^ggar Wood, 74 ; Taguna, 496 ; 
Tai, 498 ; Taila, 982 ; Tain, 194 ; 
Tajy tajpat, 311 ; Tak, 473 ; Takhva, 
439; Taki, 121 ; Takoli, 484; 
Takpa, 131 ; Takpo, 906 ; Takra, 
470 ; Taksor, 1073 ; Tal (Gingelly), 
869, 981 ; . . . (Palmyra Palm), 160 ; 
Tala, tali, 428, 931; Talagu, 102; 
Talaguwa, 103 ; Talai, 777. • 

Talaing Milk Creeper, talaingzok, 
658. 

Tala kiriya, 74. 

Talc, 1049. 

Tali (Rosewood), 484 ; ... (Pal.i- 

quium polyanthum), 628 ; . . . (Silk- 
worm disease), 1001. 

Talia, 21. 

Talipot Palm, talip-panai, 428. 

Tali safeda, 485; Taliapatri, 311 : 
Talia (Bermuda Grass), 463 ; ... 
(Indian Millet), 1031 ; Tallas, Tallo, 
398. 

Tallow, 701-3, 812-4. 819; ... Mala- 
bar, 1105 ; ... Piney, 1105 ; . . . 

Tree, Brindonia, 553 ; ... Tree, 
Chinese, 979. 

Talsans, 171 ; Talam, 188 ; Tama 
(Bamboo), 101 ; Tdmd (Copper), 
401 ; Ta-ma (Hemp), 249, 251 : 
Ta-ma-ka, 780 ; Tamal, 555 ; Tamdld, 
311; Tamalan, 484; Taman, 70l ; 
Tamara, 882 ; Tamarak, 97 : Taman- 
Hindi, 1066. 

Tamarind Fish, 540-1, .547. 

Tamarind Treet 548, lu66. 

T.4.MAKIX, 116, 188. 

Tamarta, 97 ; Tdmhada, 909 ; Tamhrut, 
70 ; Tamhul, 83 ; Tdmbuli, 891 ; 
Tamideln, 518. 

Tampico Fibre, 44. 

Tdmra, tanhdh, 401 ; Tdmra-valli, 
926; Tanach, 485; Tananng, 15; 
Tanaur, 1112; Tanhin, 170; Tan- 
ddn, 1118: Tandi. tandra. iani. 
1072; Tandi sura, 465; Tandula, 
824; Tandus, 317: Tan-ei-tsai, 
294; Tang, 910; Tangar, 172; 
Tangedu, tanghedi, 289-90 : Tan- 
grol, 743 ; Tdngun, 988 ; Tdnhdri, 
901. 

Tania, 398. 

Tanka, 936 ; Tan-kana, tankankhdr, 
tankar, tinkar, 171-2 ; Tankir, 
444 ; Tannah, 327 ; Tan-sala, 561 ; 
Tantodi, 484 ; Tan-wet, 752 ; Tapa- 
cloth. 186. 

Tapioca, 444, 766. 

Tar: Coal, Wood, 344. 888. 890. 1070. 
Tar (Edible Date), 882 ; . . . (Mar.s- 
denia Roylei), 774 : . . . (Yam). 496 : 

. . . Fibre (Palm\Ta Palm). 170. 

Tara (Edible Date spathe, ) 884 ; . . . 


(Talipot Palm), 428; . . .-water, 884; 
Tarai, 103 ; Tara mira (Radish), 
912 ; Tara-mira (Rocket), 180 ; 
Tara-n‘,bni, 180 ; Tar-bagla, 140 : 
Tarhu*, 437 ; Tarhuza, 316 ; Tdr- 
charvi, 979 ; Tare, 1072 : Turi 
(Palm-wine). 170, 361, 757. 760. 

886, 932. 1043. 1046. 

Tari (Indian Almond), 1073 ; Tari 
or teri (Sappan-wood), 192, 194 : 
Tarigh, 988; Tdri-kd-sirkah, 1109: 
Tarkakdi, 439 ; Tarla, 407 ; Tar- 
mu8, 316. 

Taro (Egyptian Arum), 398 ; . . . 
(Galangal). 60. 

Taroi, 754 : Tarotd. 288-9 ; Tar- 
rhyak, J42; Tarro, 398; Tarroy 
Silk, 1009 : Taru. 888 ; Taruka, 
780 ; Taruko, GO ; Tarum, 188 ; 
Taruni, 59 ; Taruar, 289 ; Tds, 132. 
140 ; Tdsar. Indian. 701, 756, 10o2. 
1073, 1144; ... Chinese, 1005; 

Tsar-muga. 1009 ; Tashdri-sidr, ia- 
shtdri, 160 ; Taste, tasle mcnityg, 
172; Tdt, 406, 411; Tataur. 93: 
Tatrak, 013 : Tntri, 914 ; Tatti. 
(Screen). 188. 775; Tattur, 48!i : 
Taung-ong, 91 ; Taungthale, 552 ; 
Tarakhira, 444 : Tnvakshird, tavak- 
kshira, 110; Tavaksha, 773: Ta- 
rashi, 439 ; Tnvir, 555 ; Tackil, 
773 ; Tdwah (Rod (’lay) 535 ; Taw- 
hut, 499 ; Tawpwesa, 999 ; Taw- 
fhidin. 755 : Tayau, 531 : Tayaw 
kayaw, 74 : Tazaung, 530 ; Taztas, 
30 ; Tchongtag. 538. 

Tea. 209, .523- 812, 815. 

Tmdong, 889. 

Teak. Bastard (Butea frondosa), 189. 
Teak Tree (Tectona irrandis). 1068. 
Teakah, 498. 

Teal, 134. 

Tebu, tabu. 930. 

Tkctoxa. 1005, 1068-72. 

TtdlapdL 1131: Ttgu, 1068; Tehr, 
644 ; Tein-nyet, 194. 
Teinost-vl'iivum, 104. 

Tejpdt, 311, 1110; Teka, tekku, 1068; 
Tekdtd sif, 530 ; Tekreng, 247 : 
Tekserah. 103 : Telia babul, 3 ; ... 
-garjan, 500 ; . . .-tuma, 15 ; T>b 

barua, 100 ; Tehnga-china. 1005 : 
Tella-chettu. tella kwiya, 531 ; ... 

maddi, 1072; ... pal, 11.32; 

Tellapatti, 581 : Tella-tuma, 15 ; 
Temaetam, trmamera, 707 ; Tem- 
bhurni, tnnru, 498-9 : Temhul, 

891 : Tax (Fig). 537 : Ten (Honey), 
128: Tendu (Ebony). 49S~9 ; 

. , , (Melon), trndn-^, 317, 441 ; Tcnera 
arundo, 931 : Tenga, 350 : Tcngah, 
293; Trnnai, 988; Tensi, 317; 
Teoka, 255 ; Teora, 704 ; Tear-, 
.822. 

Tephi;u-?ia, 225. 663. 
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Tcpnr. ; Tfrai (Slieep), 749. 

Terebinth Tree. 902. 

Terem, 39;^ ; Ten, 104. 

Tehminalia, 49. SO, 2.">1. 49H/750, 887, 
1003, 1005, 1007, 1047, 107"*-6. 

Tcrrah. 1009 

Terra .Japoniea, 10. 

Tirri, 1113 ; 7V,v.svr, 1003. 

Testi'do elf.gans, lOSO. 

Ttsii, ISO ; Tetia-gfirjan, 499. 

Tetranthera monopetala, 1010. 

Tfturl, 990 : Thahi/ehyu, 520 ; Tha- 
dimbi/u, 9S0 ; Thutjv'n, 439 ; Thaikctr, 
448; Thaik^ra, 100; Thaikwaha^ 
104 ; Thaiyihan, 028 ; Thakhwa- 
hmweij, 438: Thala^^ (Screw Pine), 
777 ; ... (Snap-nut Tree), 979 ; 

Thale (Paper Mulberry), 180; Thale 
(Pornetrranate), 9(19 ; Thaliy 979. 

Th.alktrum FOLiosrM, 405. 

Thalonnora, 742 : Tharn. 99 ; Thamaga, 
780 ; Thamfy OH ; Thamengy 044 ; 
Tha-men-gut, 554 : Thuna, 160 ; 
Thanattnu', 553: Thanbaga, 320: 
Thandni, 258 : Thankoli, 428 ; Than 
kudiy 132: Thansay 889; Thanu- 
xrfn, 444 : Thanzatty 040 ; Thaty 
743; r/?arra (Bricks), 329 : Thasa- 
daram, 525; Thdiciy 1121; Thayet, 
704, 

Thea. see C'anielha. 

Thefi-yrK'n, 30 ; Thegy 404 : Theh. 210 : 
Thf'orfiy 100 : ThcUi 248 ; Tkevi- 
banira (-- Ship’s Cotton), 589: 
Thfr}ghio, 528 : TkenpinnOy 350 ; 
Th-tkin kyriy 930 ; Tki-dhiy 142 ; 
Thilla, 74: Thillaymaram, 531; 
Thin (Mar^rosa), “80 : . . . (Chno- 
jrvne dichotorna), 775 : Thinban, 
029 ; ThinbaiC'kyftsuy 099. 

Thistle, 31. 

Thitcha. 700: ThitchabOy 311: Tkit- 
chankmrc (WilKaiglibeia), 000 ; Thit- 
kadOy 290 ; Thitkyay 498 ; Thit- 
kya-ho, 311 ; ThitseiUy 1072: Thitsiy 
779 ; Thodagatti, 484 ; Thodapga- 
pullu, 1S7 : Thodi-pera, 124 ; Thoja, 
.538 ; ThfAknri, 040 : Thor (Pigeon 
Pea), 190: . . . (Plantain, inner por- 
tion nf stein), 789 ; , . . (Spurgewort), 
530-1 : Thord egalu, 124 ; Thorla- 
qunj, 25 : Thof^h, 744, 747. 

Tllread Bli^dit. 22‘0 

ThPvIFS, 080. 

Thrushes. The Black-throated Laugh- 
ing. White-crested Laughing, 132-3. 

ThMoriyd. IK); Thinn, 58; ThuUy 
936: Thur, 190; ThuSy 174; 

Thuvar, 531. 

Thyme. 245. 

Thynicne. Thymol. 285. ^ 

ThVRsOSTACHYS SIAMEX.SIS, 104-5. 

Tih}>n hitUo^g hernhu, 935; ... 

capp<‘r, 935; TilAni r/dni. 935; 

. . , t/lur, 035 ; Tihr, 5(>5 ; Tibu Hut, 


935; Tidhdra, 530: Tidki, 581; 
Tie-thiCy 537 ; Tiffina, 581. 

Tiger, 032 ; . . . Milk Tree, 74 ; . . .-nut, 
405. , * 

Tihoiiy 248: Tiffina (Cotton), 581: 
Tikndi-motiy 451 ; Tik-hit-zimy 880 : 
Tikhar, 773 ; Tikhari (Cjunbopogon 
Martini), 451 ; Tikhi, tiquiy 310 : 
Tikhur, 443-4 ; TikkOy 78 ; Tikor, 
443; Tikta Idu, 700; Tikto-shak, 
429; Tikuri, 822; Til. thih (Munj), 
0?9 ; ... (Ginjellv), tila, 279, 281, 
001. 003,(325, 74L 812. 816, 981-7, 
1035; Tilai, 74; Tilak (munj flower). 
930 ; . . . (red paste), 25 : Tilakata, 
259; Tilangsa, 911; Tilaparniy 909. 
Tiles, 328. 

Tiliy 102 ; Tilia, 23 ; Tiliakachang. 
20 ; Tilla, 505 ; ... (Blinding 

Tree), 531; Tilli, 1120: Tilmin, 
981; Tilon, 930; Tilur, 140; 
Timber iy 498 ; Timmuey 890 ; Timu- 
khia, 270; Tin (Vetiver), 1106; 
Tin, 402, 1077-9. 

Tincal, 172. 

Tindisa, 631 ; Tindu, 441 ; Tinduki, 
408; Tinya. 115; Tinkdl, 171. 
Tinstone, 1077. 

Tintiriy tintid, 1006 ; Tiniva, 101 ; 
TinyUy 888-9 ; Tippili, 891 ; TiV, 
981 ; Tirbo, 111 ; Tircorai-kalaiy 
881 ; Tiria. 102 : Tirukalli, 531 ; 
Tisiy 720-1 ; Titdy 405 ; Tita~ 
jhingdy 755 : Titak, 317 ; Titar, 
133 : Titi nigala, 09 ; Titni-her, 
1144. 

Tits, 132. 

TiurUy 704 ; Tivary 98 ; TizhUy 296 ; 
Tkenq-hia (Chinese fur Clove), 528 ; 
Toy 033. 

Tobacco, 55. 58, 793-811, 949, 1037. 
Tohasco, 204. 

Toddv. 92. 353. 760, 776, 780, 840, 
929, 1040, 1111. 

Togariy 196. 

Togari Wood, 783. 

Togri, 123: Tohri, 822; Tokay 1093; 
Tokay, White. 1114; Tokdar, 140; 
... 8ohan. 134; To-kesun, 1049; 
Tolliy 104; Toinagiy 396; Tongschi, 
888; TonguSy 774; Tonham, 1051 ; 
Tontiy 402 ; Tookmkuduy 441 ; Toon^ 
290, 232 ; Toor, see Tiir. 

Topaz, 5.59, 716. 

Tophety 059. 

Toppiy 880; Tor, 1118; Toradana, 
488: Toriy 178, 726. 

Tortoise-shell, 1079. 

To.tay 640; Toaha, 408; Tota, 133, 
141 ; Toun-hee- 80 t€y 142 ; Toungpung, 
1067 ; Toukkyauy 1072-3 ; Touk-ta, 
116: Toiirhiy tari, teri (Ctesalpinia 
digjTia), 192. 

Tourmaline. 562. 

Tow Cok (Vigna), 1107. 
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Tox.i Bark, 3U.“. 

Trairdcantli, Tndi.in, ‘J5. 

Tragopam (Phea^.int). 141. 

Tra nhu, 4i)l ; Trao rajas. 532 ; Tra~ 
pusha, 43i> : Trasiira (SansKrit for 
Shuttle), 1002 : Trash, S54, ^50 ; 
Trayanuiti, 492. 

Treacle, 952. 

Tree, 1055. 

Tree-pie, Indian (a Bird), 133. 

TrEMA ORIENTAL!'':, 383. 

Trevesia palmata, 30. 
TrICIIOSPHiLRIA SACGHARr, 930. 
Trigoxa (Bees). 127, 

TriCtOxella, 005, 820, 108 1-2. 
Trirnbal, 538. 

Tripang, 122. 

Triticlm vulgare (Wheat), 110, 203, 
1082-1105. 

Trivrit, 822. 

Trogons, 132 ; Troja, 925 ; Trony. 

1020 ; Tn'anha, 532. 

Trumpet Gourd, 700. 

Trunel deda, 310. 

Trygox, 543, 547. 

Tsa, 904: Tsamhelai, 701; Tsarat- 
pang, 704 : Tsafya, 103 : Tsan, 
994 : Ts-cha, 210 ; TschiU-ayer. 

. . . besar, . . . caning, . . .-mcra. 205 ; 
Tsema, 130; Tser, S8S ; Tsi, 994; 
Tsia-pangam. 194: Ts'in'hna ku, 
294; Tsja, 210: T-‘^jada-bangi, ; 
Tsjaka, 94 ; Tsjakda, 538 ; Tsjancke, 
528. 

Tsja-pangnnK 104 : Tsjeru-eansiaea, 
249 ; Tsjoknn, 1032 : Tsui, 531 ; Tsu- 
yna, 249, 251 ; Tsunt, 910 ; T'u, 210. 
TUBIPOR.i. ML'SICA. 989. 

Tudhi, 124 ; Tiidir-}en, 124 : Tugdar, 
140: Twjgur, taggar WixkI, 74: 
Tvh, 316 ; Tuia-tota. 141 : Tukak, 
161 : Tukati, 991 ; Tuki, 498 : Tnkr<i, 
1000 ; Till, 784 ; Tula, 570 ; Tu~ 
laingno, OOiO ; Tula kdr, 838 ; Talda, 
100; Tulku'pyre. 879; Tuhi. oh). 
T?/ma, 3: Tuudxi. 700: Tu)n!j‘k(, 
795 ; Tumhika. 498 ; Tuyni. 499 : 
Tumil, 498 ; Tiirnri. 700 : Tim, 290 ; 
Tundikeri, 570 ; Tundu, 290 ; Tiing, 
755 ; Tiinga, 914. 

Tung Oil, 40. 

Tunu, 650 ; Tupkaria, 991 : Tur, 196, 
601, 871. 1035 ; Turanj, 325 ; Turanji, 
45 ; Turhidi. 822. 

TuRBIXELLA RAPA, 989. 

Tnriah, 103: Turichu, 403. 

Turkey, 136 ; ... Red, 49 : ... Red 
Oil, 922. 

Turmeric. 443, 497-8, 1139-41. 

Turnip, True, and Swedish, 176. 

^ Tui'pentine, 454, 888-90 ; ... Chian, 
902. 

Turpeth Root. 822. 

Turquoise and Turtle, 559, 716, 1079 
Tcktur (Turtle-dove), 133. 


Turuk-togari. 197 : Tush-ra, 74.3 ; 
Tusl. 744 ; Tussah. tussrh, tussur, 
tu,->sorc. Tasar ; Tut, 784-.> . Tnti, 
438 : T .rer, tnrar (Bicrei.n or Xo-eye 
Pea), 190-200, 509, 598-9, S35. S09, 
S7l : Ti'ftrh, 313; Tyagada mara, 
1008 : I'gib, 533. 

Tylqset^, 88. 

TvritA. 98. 110>. 293, 777. 

Tgrc, 409, 474 : Tzedzc, 843 ; Tzu-dza, 
504. 

U 

Ud (Lignum Aloe.s), 72 ; Udadgau'cli. 
SSO ; L dah-dhaturd, 488 ; Cdal, 
1051 ; Vddla. 121 : Cdan. 540 ; 
rdid, SSI, 871, IIOS; Cdish. 115; 
Vdln. 117; Cd-rak, 979; Vdum- 
hara. 538; Ugnl, ugla (Buckwheat), 
532; .. (Lignum Aloes), ugui, 

72 ; Ughz. 700 ; Vguru, 531 ; 
Vk, ukh. 930, 934-5, 937, 944; 
V-kadac namland, 99 ; Ukoko, 580 , 
T'koiang. 102 ; Vlatkamhal, 1 ; Clava. 
.304; Vlad, 543, 540; Vie, 050; 
Vh, 704 ; Vlis), 025 ; Ullo. 101 ; 
?i’hf-grass, 892 : Vluca, 1081. 

Vuid, 721; Vmakata. 259; Vinaii 
(Arthrociiemum indicurn), 113 ; 
... (Indian Jujube). 1143; VniarV 
kirai, 114; Vmdziggetr, 720; Vmhar, 
538 ; Vinba-veius. 202 ; Vinbhn, 283. 
Vmrawatli, 5 ; Vnn, lol ; Vndala, 
540 ; Vndaddhi, 700 : Vndara, 10 ; 
Vndi. 201; Vndum, 909. 

T'xro (Shell), 712. 

Vi\)ii. 45: Vnuiatta, 48S : Vnudh, 
1144: Vpagi uiara, 552; L pa- 
kunehika, oil: Vparsdra, 028: 
Vpas Tree. 71. 

Vppam, 584, 003 ; L ppn, 903 : ... 
nute, 784. 

ITu'PA EPOP8 (Hoopoe), 142. 
Vpu-ponia, 013 ; Vrcil, 740. 

Vrad, urd, urud, 879. 881, 1107, 1135. 
Urceola elasto a (Rubber), 659. 
L’rexa lobata, 905. 

Urgixea ixdica (Indian Squill), 1048. 
Vri (Rice), 824; ... (Gram). 508; 

Uriar, 746 ; I'rista, 979 ; Vrna. 904 ; 
Vrni, 428; Vrohi (Cow Pea). 1107 : 

. . . (Dohehus Lablub), 508 ; Vr 
sheme, 104. 

Urscs, 032. 

I'rtica, 144, 103. 924. 

Vru, 512; Vnaai. 142; Vruk, 905; 
Vruk-el-kdfdr. 444 ; Vruzz. 825 ; 
Vs, 930; Vsad hana, 70; Vsan, l80 ; 
Vsdr Soils, 51, 711 ; Lsrrfki. 880; 
Vs/iir. 270) ; Vshak lani, 1 14 : Vshar. 
205 ; Vshasuta, 903 ; Vshgai. 901 : 
Vsir, 88»» ; X'siru, il0<>: Vsirbhid, 
uskia, 429 ; V-spar, 99 ; Xdsaeg, 
102 ; Vi^su, 427. 

L'stilago, 450, 941, 1134. 
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T'strung, 95. 

Utalay gudila, 1028 : I'tihli, 1039 ; 
Utharn, 99. 

I'trasiim Tree. 511. 

Uttnriya, 418 ; Uttrarrhayn, 5'1. 

V 

Vdcchu, 110; V ddayn-koltni , 905; 

Vadara, 570 ; Vadur, 102 : Vagdrni, 
534 ; Vaghayani, 534 : Vaghc, 45 ; 
Vaidia-gavat, 70; Vaiyignn, 835; 
Vaja kand, 494 ; Vajrdbhra, 781 ; 
ra;Vi, 530; Vakeri, 192; ... 

-mal, 192 ; Vakhyyia, 20 ; Ydkvmbha, 
269 : Vdl (Dolichos Lablab), 508 ; 
. . . (Red-wood), 25 : Valnyati an- 
gur^ 1114; Vateaulu^ 625; Vallai- 
capo~yywlago^ 265; ...-pundit, 58; 
Valldrai, 646. 

VAI.L.'iBIS Heyxei, 49. 

Vallikildngu, 687 ; Val-mellaghu, 890; 
Ydlo, 1106 ; Yalpapri, 508 ; Yanan- 
chik, 498: Yana-sunthi, 1139; Van 
di pind, 885 ; Vange, 1026. 
VAiTGrERt.v, 384. 

Vanaa-kulaka, 101 ; Yansi, 937 ; 
Varddi Cotton, 578-9, 871 ; Yardgu, 
(Panicvim miliaceum). 79, 603, 843- 
5, 1036 ; Yaraha, 752 : Yarangu, 
499 ; Yari (Common Millet), see 
Yardgu ; . . . (Grey Oak), 911; Yariari, 
552. 

Varnish Tree. Burmese, 779; ... 
Wild, 914, 

Varnish, Chinese, 46 : ... Hatters’, 48 ; 

. . . Japanese, 914 : . . . Pine.v, 1105. 
Yas, 99 ; T'asn. 25 : Ya-aan, 1 10 ; 
Yasha, 787 : Yashambu, 24 ; T'««- 
hanap-pulla, 459 ; . . .-nu-milka, 110. 
Vasicine, 25. 

Yathegd-kiyo. 110: Yathegasd, 110: 

T’afa, 537 : V atari. 915. 

Vateria ixdica, 500, 1047. 

Yatsaka, 640 ; Vatta-tirippi, 991 : 
Yavut. 172 ; Yavvula. 2 ; Vazhaip, 
787 ; Yedam. 1073 ; Vedda vala, 14 : 
Vedi, 3 ; Ycdru, 99 ; Yeduruppu, 
110 : 

Vegetable Butter, 359 : . . . Marrow. 
441. 

Vegetaline. 359. 

Vejsit, 359: Yellai-kunrikam. 110.5; 

. . .-maruila, 1072; Yellajung. 896; 
Yella-knku. 140. 

Vellarin (H\ drocotyle). 647. 
Vellari-rerai, 437 ; Yella-vengdyam. 
58 : Yellay naga, 70 ; ... putali 

kavalee, 1051 : Ycliigaram, 171 : 
Yelliri, 439; Yelloda, 511; Yel- 
vellam. 15 : Yembii. 780 : Yendaik- 
kaig, 631 : Yrndaynrn. 1081 ; Yengai, 
908 ; Ycngan, 1026 ; Yenkandan, 
98; Ytnkaram. 171 : Yinnap pasha. 
90S: Ytpa, 780: Yepali, 1131; 
Yrpali. 640. 


Verbena, Indian, 459. 

Verdigris, 403. 

Yerek, 10 ; Yermelho. 976. 

Vebnoni.a .anthelmintic.^. 283. ' 
T'eri, 774 ; Yeru sangalu, 74 ; Veta, 
201 : Yeti-uppa, 972. 

Vetiver. Vetiver Oil, Vetivebia 
odorata, 70; V. ziz.anioides, 116, 
188, 778, 821, 1106-7. 

Yettilai, 891; Yetti-ver, 1106; Fe^- 
pale, 1131. 

VlBBRNCM EBLTBESCEIS'S, 190. 
Videcha-pdna. 891. 

ViGNA C-ATJ.ANG, 770, 871, 879, 1036, 
1107-8. 

Y i/aka, 326: Vijapura, 325-6; Vijdyd, 
249, 251, 258; Vildyati-afsantin, 93 : 
V ilayati-agati, 287 ; . . .-Khandesh, 
577 : Yildyoti, hildti, (English) mung 
(Arachis),74; Y ilayti-gawuth, Vilayti- 
hullu, 778 ; Viledele, 891 ; Vilimbi. 
97 ; Villayati (English) Tobacco. 
798. 

ViLLEBRUNE.A LNTEGBIFOLIA, 144, 152, 
162. 164-8, 924. 

Vilyadele, 891 ; Vina-pullalu, 187 
Vine. 929, 1047, 1112-20: ... Hima- 
lavan Wild. 1112. 

Vinegar. 92, 929. 1108-12. 

Virana, 1106; Yirinzi, 825: Visesh, 
174 ; 

VlTEX Xegendo, 49, 

ViTis vrs'iFERA. see Vine. 

Vitriol, Blue, 403. 

Vittula, 511; TVas. 720: Yola, 102; 
Foiira. 123 : Vrihi. 825 : Fri's/ia. 
25 ; Yullay, 707 ; Vullu-gadalu, 58. 
VcLPES (Fox). 632. 

W 

Tl'a (Wild Sheep), 746; IFafeo, 101. 
236 : . . .-myetsangye, 101 : TFaferoi/, 
103 ; ^YachaU. 104 ; Wad. 537 : 
Wadah, 102 ; Wadi, 843 ; Wadroo. 
104 ; Waitangd, 487 ; Wa-gals, 580, 
608 ; Wagi, iOO ; Wagria, 583—4. 
Wagtails, 132. 

Wa-gyi. 580, 608 : IT a^, 101 : Wahat 
shahi, 1123; Wakay, 101 : Wakhma, 
20: Waklu, 101 ; Walada-togari, 197 : 
valayati angur (Vitis), 1114 ; Walck- 
mora, Wald-mora. 490 ; Wall, 508 ; 
Wallarai. 1028 ; Wallur, 134. 
Walnut, 700, 812, 815 : . . . East Indian, 
46 : ... Indian or Belganm, 47. 
W.ALSUR.i PlSCIDI.A, 546. 

Wa-malang, 100 ; Wamnah, 100 : 
Wamuna, 100 ; ITanet, 101, 103 ; 
Wangan, 1026: Warn (judr), 1037; 
Il'a-nt (Cotton), 580 ; Wanjad, 902 ; 
Wa-nwe, 103 ; Wan-wdngan, 904 ; 
Wanoke, 101 ; Wapyu, 101 ; War 
(Ficus infectoria), 538 ; . ; . (Sac- 

charum arundinaceum), 929 ; TFara;'. 
845 : Warangal, 274. 
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Warblers, 132. 

Waruna, 429 : Washut, 103 
Water-lily, 663 : . . . Melon, 316. 

TFg 2 , 101, 103; Watni, 580; Watraiy \ 
103. 

Wattle: Australian Black, Australian 
White or Silver, and Common, 2. 

Wax, Bees’-, 125-8, 812-4 ; . . . Japan, . 
914 ; . . . Paraffin, 876 : . . .-cloth, ■ 
Afridi, 93, 282-3, 712, 782, 813 ; . . . 
-insect. White, 71. 

H'o-2/a, 102, 

Weal-mora, 490. 

Weizen (Wheat), 1082. 

Wetla^ 467. 

Whalebone, 645. 

Wheat, 643, 726, 728, 834-5, 917, 
1037, 1043, 1082-1105, 1134;... 
English, . . . Macaroni, . . . Miracle, 
1085 ; . . . Polish, 1084 ; . . . Rivet. 
1085 ; . . . Spelt, 1084 ; ... Steale, 
1083. 

Whisk-fibre, 188. 

W^hisky, 956, 1043. 

W^ite-bait, 547. 

White-eyes, 132, 134. 

White-goose-foot, 293. 

W^hite-gourd, 441. 

Whiting, 547. 

Wicker-work, 114, 202. 

Wilayatihahul^ 14. 

WiLLOUGHBEiA (Rubber), 658. 660. 
WiUows, 115. 

Wines, 1043, 1115. 

Winri, 428. 

WiTHAlTIA CO.iOrLAJJS, 474. 483. 

Wiz, 825. 

Wood, 663. 

Wondf 1043; Wontenulgt^ 104: IFoVa, 
537. 

Wood-ash, 48. 

Wood-oil, Chinese, 46, 503 : , . . Mala- ! 
bar, 499. 

Woodpeckers, 132. 

Wool, Pashm. 1121-31. 

Wootz, 692, 

Wormseed : Barbary, Levant, 93. 
Wormwood, Indian, 93. 

Worra, 101. , 

WRIGHTI.A. TIMCTOBIA, 190, 640, 663, \ 
1131-2. ; 

PFucfcu, 430 ; WulawalH, o()4 : Wundu, 
842 ; Wur. 537 ; Wuthulu, 882. 

X 

Xagara^ 362, 931. j 

Xivhqvilitl pitzahac (Indigofera truxil- [ 
iensis), 661. 

Xylon (Gossypium), 511, 576. , 

Y 

Yahu-yahuy 136. 

Yak (Gnmting Ox), 644, 733. 

Yake nar, 1051 ; Ya khaing. 787 : 
Yakut remdni^ 558: Yalachi, 1143; 
Ydlakki, 511 ; Yalva, 59 : Yoma, I 


201 . . . .-druma, 168 ; Yamata kyei' . 
201 , Yamni, 561. 

Yams (Dioscorea), 446, 479. 492, 1141 
Ydnzin. >72 : Ya-pieti, 846 ; Ydquf. 
500 ; Yciri. 888 ; Yashm, 560 
Yaahiui. yaxgui, 39 ; Yava. 640 
Yavak-shdra, 48 : Ydvandla, 1032 
Yava-parkdra. 1032 ; Y-dziy 395. 
Yeast, 1047. 

Yebraj^ 95 ; Yehala, 1072 ; Ye-khaong. 
538 : Yekin, 531 : Yekka, 205 
Yel. 116; Yele-guIIa, 531: Yel/a, 
1072: ... kiray. 114: Yellamh, 

1143: Yellikalli, o20 : Ye-nd, 873 : 
Yendike, yindaik, 484 ; Yengara, 
1031 : Yenki. 163 ; Yen nemeram. 
502; iVppa, 116-7 : Yercum, 205 . 
Yerkuti. 467 : Yerra, 580 ; Yerugwh/. 
484; Ye~tha-pnn, Y38 Yetkyi. 1121 . 
Yette. 485 ; Yetti. 1051. 

Yeux de bourique, 190. 

Yharhhtdi, 489 : Ying-su. 846 ; Yinnui. 
294; Yin-pya, 124; Yippali, 891 . 
Yiyo. 782 ; Yok hawadi, 651 . 
Youngzalai, 553 ; Youn-padi-si, 631 
Ytembo, 696 ; Ywco, 496 ; Yurv/. 
124 : Yurk, 640 ; 'Yurushea, 778 

Z 

Zabib, 1112: Zajron, 429; Zag^ 974. 
Zagar. 485 : Zagku^ 720 ; Zaghun. 
437 ; Zahab. 565 ; Zdk^ 61 ; ZaliJ. 
492 ; Zamb-ckule, 906 ; Zambur/, 
322: Zamin-kand (Elephant's Footi. 
65 ; ... (Yam). 493 ; Zangdr, 403 : 
Zan-ghoz, 888; Zangzabil, 1139. 
ZaXTHOXYLI'M AL.A.TUM, 1012. 

Zanzahil. 1139: Zard^ 907: Zdrddk. 
489 ; Zardalu, 905 ; Zarir. 492 : 
Zarnah. 311 : Zaung bah. 701. 

Zea M.\ys. 029. 1132-9 
Zebrawood (Diosp\TOS Kurzii). 498. 
Zebri^ 526 ; 

Zebu (Himiped Ox), 732. 

Zedoary, 443 ; Zendebuj, 534 ; Zeneht, 
836: Zengi har, 1074; ZerumbadSy 443. 
Zeuzer-x coffeje, 386. 

Zhireh, 442 : Zhorhatheylo. 822 ; Zi, 
1143: Zibl. 767; Zighir. 720. 

Zinc, 402. 

Zingiber. 446. 1139-43. 

ZinyOy 124 ; Zir. 565 ; Zira (Black 
Caraway). 284 ; Zird (Cumin), 442 , 
Zirahy 284 : Zirdu siah. 283 : Zireh, 
442 ; Ziri, 834 ; Zirishk (Barberry), 
130; ... (Raisin), 1112. 

Ziser, zisern (Cieer arietinum). 205. 
Ziya (Cumin), 442. 

ZizYPHUS JujUBA. 1003. 1005, 1012. 
1057, 1143. 

ZobOy 733 : Zoga^ 974 ; Zud, 1082 : 
Zum (Bird Cherry), 906 ; Zura, 
zurna (Sorghum), 1032 : Zurambdd, 
444 : ZYG.ENA (Hammer-headed 

Shark). 543, 547. 
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